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A. Program Identification and General Information
: Program Main Location .1
Umm Al-Qura university Male Campus, Al-Abdiya, Mecca and Alqunfudah
: Branches Offering the Program .2
Umm Al-Qura university Female Campus, Al-Zahir, Mecca and Alqungudah
3. Reasons for Establishing the Program:
(Economic, social, cultural, and technological reasons, and national needs and development, etc.) 
The need of the labor market for the department graduates. Especially in all levels of 
education sector. 
4. Total Credit Hours for Completing the Program: ( 204 )

5. Professional Occupations/Jobs:
1. General Education Sector : Teaching
2. Colleges and Universities : Teaching Assistants and Research Assistants
3. Research and Information Technology Centers: Researchers and Data Analysts
4. Banks and others financial facilities: data analyst, researchers, labor wage specialists and contributors to

the preparation of strategic plans.
5. In the public and private sector: Collecting, Coding and analysis of statistical data.
6. Astronomical timer
6. Major Tracks/Pathways (if any):

Major track/pathway Credit hours 
(For each track)

Professional Occupations/Jobs 
(For each track)

1. None
2.
3.
4.
7. Intermediate Exit Points/Awarded Degree (if any):

Intermediate exit points/awarded degree Credit hours 
1. None
2.
3.
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B. Mission, Goals, and Learning Outcomes
1. Program Mission:
Our mission is to provide distinguished programs in Mathematical Sciences that serve
education and scientific research to prepare professionals able to strongly compete in the
labor market.
2. Program Goals:
G-I. Provide students a wide range of the basic concepts and theories of mathematics.

O-a. Retain basic knowledge in the core branches of mathematics
O-b. Profound overview of the contents of fundamental mathematical theories and laws

and able to identify their correlations 
G-II. Reveal the relation between mathematics and others basic sciences.

O-a. Utilize the appropriate mathematical techniques to analyze and interpret practical
data. 

O-b. Use computer science applications and information technology to solve
mathematical problems. 

G-III. Recognize the role of mathematics in the development of society.
O-a. Apply mathematical skills and knowledge to understand and solve real life

problems. 
O-b. Communicate, and contribute their work effectively in teams

G-IV. Able to obtain employment in their area of mathematical interest or gain admittance
to a graduate program in mathematics. 

O-a. succeed in gaining admission, and perform adequately in graduate programs.
O-b. obtain  entry-level employment in math-related fields.

O-c. Improve language and self-learning skills.
3. Relationship between Program Mission and Goals and the Mission and Goals of the
Institution/College.

7. Mission of Umm Al-Qura University: 
Provision of distinctive scientific education and research that serve the community and Hajj 
and Umrah, and contribute to the development of the knowledge-based economy in 
accordance with the Saudi Vision 2030. 

8. Objectives of UQU Major and Subsidiary Strategic Plan 
S/N Objective Strategic Objective Sub-Objective 

1.  Learning and 
Education 

Application of the learning 
organization model 

1- Development of staff
performance 
2- Enhancement of student
experience 
3- Update of the colleges’
educational programs to 
keep pace with the labor 
market 

2.  Scientific 
Research 

Sustainability of scientific research 
and improvement of its outputs to 
meet the needs of the community 

1- Increasing outstanding
scientific publishing 
2- Developing the research
environment and improving 
the outputs of scientific 
research 

3.  Social 
Responsibility 

1-Community awareness
and education 
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Active participation in volunteering, 
and the service of community and 
pilgrims 

2- Dissemination and
adoption of the 
volunteerism culture 

4.  Infrastructure Infrastructure enhancement 
1- Completion of lame
duck projects 
2- Creation of new projects

5.  

Leadership, 
Administrative 
and Technical 
Affairs 

Developing the performance, and the 
scientific, creative and intellectual 
abilities, of leaders, administrators 
and technicians 

1- Leadership Development
2- Administration
Development 
3- Technical Development

6.  
Quality 
Assurance and 
Improvement 

Establishing an integrated system for 
total quality management 

1- Obtaining the NCAAA
2- Obtaining the AACSB
by some colleges’ 
programs 

7.  External 
Cooperation 

Convening local, regional and 
international agreements and 
partnerships with different 
organizations 

1- Local agreements
2- Regional agreements

3- International agreements

8.  Media and 
Marketing 

Marketing of UQU and its programs 
and activities to be a reliable 
academic brand 

1- Improve the mental
image of UQU to the 
concerned parties 
2- Marketing of UQU
programs and activities 

9.  
Investment and 
Knowledge-
Based Economy 

Development of the University's 
own resources 

1- Material utilization of
the university's facilities 
2- Investment in
knowledge-based economy 

9. Consistency between Goals and objectives of the Math. and UQU Goals 
         Math. 
UQU 

G-I G-II G-III G-IV
O-a O-b O-a O-b O-a O-b O-a O-b O-c

1 ü ü ü 
2 ü ü ü ü ü ü 
3 ü ü ü ü 
4 ü 
5 ü ü ü 
6 ü ü 
7 ü ü ü ü ü 
8 ü 
9 ü ü ü 

4. Graduate Attributes:
1. Highly qualified and competitive graduates,
2. Demonstrate deep conceptual understanding of different fields of Mathematical Sciences,
3. Work effectively in teams and with same and multiple disciplinary,
4. Approach challenges with curiosity, critical thinking and creativity,
5. Apply acquired skills to tackling real life problems,
6. Able to learn independently with high efficiency,
7. Display a strong sense of personal and professional identity.
5.Program learning Outcomes*
Knowledge and Understanding 

K1 Understand the related basic scientific facts, concepts, principles and techniques 
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K2 Identify the relation between the studied topics and the environment. 
K3 Acquire knowledge for solving real life problems. 
K4 Understand and have knowledge about written proofs using standard methods 
K5 Use symbolic forms of problem situations through modelling real-world situations 

Skills 
S1 Analyse, synthesize, assess and interpret qualitatively and quantitatively science 

relevant data. 
S2 Develop lines of argument and appropriate judgments in accordance with scientific 

theories and concepts 
S3 Derive and apply theories in different field of mathematical Sciences 
S4 Develop and use mathematical models to make predictions and informed decisions.. 
S5 Apply mathematical techniques and tools considering scientific ethics 
S6 Develop conjectures and draw appropriate conclusions, and test these conjectures 
S7 Consider community linked problems, ethics and traditions 
S8 Acquire self- and long life-learning 
S9 Confidence in their abilities to use mathematics independently 

Values 
V1 Use technology to enhance mathematical thinking and understanding 
V2 Work in groups effectively, manage time, collaborate and communicate with others 

positively 
V3 Apply scientific models, systems, and tools effectively within scientific ethics 
V4 Exhibit the sense of beauty and neatness 
V5 Use computer and its applications as office and computational tools 

* Add a table for each track and exit Point (if any)
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C. Curriculum

1. Curriculum Structure
Program Structure Required/ 

Elective No. of courses Credit 
Hours Percentage 

Institution Requirements 
Required 14 33 17 
Elective 3 6 3 

College Requirements 
Required 3 12 5 
Elective 0 0 0 

Program Requirements 
Required 38 143 70 
Elective 3 10 5 

Capstone Course/Project 

Field Experience/ Internship 

Others 

Total 61 204 100 

* Add a table for each track (if any)

2. Program Study Plan

Course 
Code Course Name 

Required 
or 

Elective 

Pre-Requisite 
Courses 

Credit 
Hours 

Type of 
requirements 
(Institution, 
College or 

Department) 

Le
ve

l 1
 

Intensive English 
Language B1 Required 4 Institution 

Islamic Culture (1) Required 2 Institution 
General Physics Required 4 College 

MTH1101-4 Introduction to 
Calculus Required 4 Department 

MTH1201-4 Foundations of 
Mathematics Required 4 Department 

Unit Total 18 

Le
ve

l 2
 

Intensive English 
Language B2 Required 4 Institution 

Technology Required 2 Institution 
General Biology Required 4 College 

MTH1102-4 Differential Calculus Required Intro. to calculus 4 Department 

MTH1501-4 Elementary Statistics 
and probability Required 4 Department 

Unit Total 18 

Le
ve

l 3
 

Intensive English 
Language B3 Required 4 Institution 

Holy Quraan (1) Required 2 Institution 
General Chemistry Required 4 College 

MTH1103-4 Integral Calculus Required Differential Calculus 4 Department 

MTH1211-4 Linear Algebra 1 Required Foundations of 
Mathematics 4 Department 

Unit Total 18 
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Le
ve

l 4
 

Islamic Culture (2) Required 2 Institution 
Mathematical English Required 1 Institution 

MTH2121-4 Ordinary Differential 
Equations Required Integral Calculus 4 Department 

MTH2301-4 Analytical Geometry Required Foundations of 
Mathematics 4 Department 

MTH2111-4 Introduction to Real 
Analysis Required Pre-Calculus 4 Department 

MTH2104-3 Multivariable Calculus Required Integral Calculus 3 Department 
Unit Total 18 

Le
ve

l 5
 

Arabic writing and 
editing Required 2 Institution 

MTH2122-4 Partial Differential 
Equations Required ODE + Multivariable 

Calculus 4 Department 

MTH2212-4 Linear Algebra 2 Required Linear Algebra 1 4 Department 

MTH2112-4 Real Analysis 1 Required Introduction to Real 
Analysis 4 Department 

MTH2105-3 Vector Calculus Required Multivariable Calculus 3 Department 
Unit Total 17 

Le
ve

l 6
 

Holy Quraan (2) Required 2 Institution 

MTH2123-4 Nonlinear Differential 
Equations Required Partial Differential 

Equations 4 Department 

MTH2251-4 Discrete Mathematics Required Foundations of 
Mathematics 4 Department 

MTH2113-4 Real Analysis 2 Required Introduction to Real 
Analysis 4 Department 

MTH2502-4 Probability Theory Required Elementary Statistics 
and probability 4 Department 

Unit Total 18 

Le
ve

l 7
 

Holy Quraan (3) Required 2 Institution 

MTH3231-4 Number Theory Required Foundations of 
Mathematics 4 Department 

MTH3141-3 Introduction to 
Complex Analysis Required Real Analysis 2 3 Department 

MTH3401-4 Linear Programming Required Linear Algebra 1 4 Department 
Mathematical 

Packages Required 4 Department 

Unit Total 17 

Le
ve

l 8
 

Islamic Culture (3) Required 2 Institution 

MTH3302-4 Modern Geometry Required Foundations of 
Mathematics 4 Department 

MTH3142-3 Complex Analysis Required Introduction to 
Complex Analysis 3 Department 

MTH3411-3 Applied Mathematics Required Ordinary Differential 
Equations 3 Department 

MTH3221-4 Introduction to Group 
Theory Required Number Theory 4 Department 

MTH3001-2 History of 
Mathematics Required 2 Department 

Unit Total 18 

Level 9 MTH3888-8 Cooperative Training Required 8 Department 
Unit Total 8 
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  Islamic Culture (4) Required  2 Institution 

Le
ve

l 1
0 

 Statistics Theory Required Probability Theory 4 Department 
MTH4311-4 Elementary Topology Required Real Analysis 1 4 Department 
MTH4402-4 Numerical Analysis 1 Required ODE 4 Department 

MTH4222-4 Rings and Field 
Theory Required Introduction to Group 

Theory 4 Department 

Unit Total 18  

Le
ve

l 1
1 

 Holy Quraan (4) Required  2 Institution 
 Uni. Elective (2) Elective  2 Institution 

MTH4801-3 Research Project 1 Required (Pass 140 Units) + 
Dept. Approval 3 Department 

MTH4412-2 Math Methods in 
Continuum Mechanics Required Ordinary Differential 

Equations 2 Department 

MTH4421-3 Special Functions Required Ordinary Differential 
Equations 3 Department 

 Dep. Elective I Elective  3 Department 
 Dep. Elective II Elective  3 Department 

Unit Total 18  

Le
ve

l 1
2 

 Uni. Elective (1) Elective  2 Institution 
 Uni. Elective (3) Elective  2 Institution 

MTH4802-4 Research Project 2 Required Research Project 1 4 Department 

MTH4114-3 Measure and 
Integration Required Real Analysis 2 3 Department 

MTH4413-3 Math. Methods in 
Fluid Mechanics Required Math. Methods in 

Continuum Mechanics 3 Department 

 Dep. Elective III Elective  4 Department 
Unit Total 18  

 
 I-Elective 

Course Prerequisite CH 
Set Theory Foundations of Mathematics 3 
Differential geometry Vector Calculus 3 
Advanced linear algebra Linear Algebra 2 3 
General topology Elementary Topology 3 
Group theory Intro. to Group Theory 3 
 Functional Analysis Real Analysis 1  3 
Graph Theory Discrete Mathematics 3 
Calculus of Variations Real Analysis 2 + Differential Equations 3 
Coding Theory Linear Algebra 2+ Introduction to Group Theory 3 

 
II-Elective 

Course Prerequisite CH 
Numerical Analysis 2 Numerical Analysis 1 3 
Tensors Calculus Analytical Geometry + PDE 3 
Integral Equations Ordinary Differential Equations 3 
Fundamentals of Biomathematics Ordinary Differential Equations 3 
Optimization Multivariable Calculus + Linear Algebra  3 
Discrete systems and integrability Partial Differential Equations 3 

 
III-Elective 

Course Prerequisite CH 
Financial mathematics Integral calculus 4 
Stochastic processes Probability Theory + Int. Real Analysis  4 
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Statistical Methods Elementary Statistics and probability 4 
Regression Analysis  Mathematical software packages 4 
Data Analysis Integral calculus 4 
Programming  4 
   
   

 
* Include additional levels if needed 
** Add a table for each track (if any) 
 
3. Course Specifications  
Insert hyperlink for all course specifications using NCAAA template  

 
 
 

 
4. Program learning Outcomes Mapping Matrix  
Align the program learning outcomes with program courses, according to the following desired levels of 
performance (I = Introduced   P = Practiced  M = Mastered ) 
Course Code Course Name Knowledge Skills Competence  

  K1 K2 K3 K4 K5 S1 S2 S3 S4 S5 S6 S7 S8 S9 C1 C2 C3 C4 C5  
MTH1101-4 Introduction to Calculus I  I  I I  I  I    I  I  I   
MTH1201-4 Foundations of Mathematics I  I  I I  I  I    I  I  I  
MTH1102-4 Differential Calculus I  P  I I  P  I    I  I  I  
MTH1501-4 Elementary Statistics and probability I I I  I I  I I I    I  I  I  
MTH1103-4 Integral Calculus I  P  I I  P  I    I  I I I  
MTH3211-4 Linear Algebra 1 P  I  I I   P I  I  I  I I I I 
MTH2121-4 Ordinary Differential Equations P  I  P I  I  I    I  I  I  
MTH2301-4 Analytical Geometry M  I  I P I I  I    I  I P I  
MTH2111-4 Introduction to Real Analysis M P I  I P  I  I    I  I  I  
MTH2104-3 Multivariable Calculus M I I  M I  I  I I I  I  I  I I 
MTH2122-4 Partial Differential Equations P   I I I I I  I I   I  I    
MTH3212-4 Linear Algebra 2 P I I   I I  I P  P   I I  I  
MTH2112-4 Real Analysis 1 M  I  I I I  M I   I   I I I  
MTH2105-3 Vector Calculus P    I P  I I I P   I I I    
MTH2123-4 Nonlinear Differential Equations P   I I I  I  I    I  I I I  
MTH2251-4 Discrete Mathematics M  I  I I I  M I   I   I I I  
MTH2113-4 Real Analysis 2 M   I I P  I I I M   I I I    
MTH3502-4 Probability Theory M  I  P I  I  P    I  I  I  
MTH3231-4 Number Theory M  I  I I I  M I   I   I I I I 
MTH3141-3 Introduction to Complex Analysis P I I   I I  I P  P   I I  I  
MTH3401-4 Linear Programming M I I  I I I  M I   I   I I I I 

 Mathematical Packages M I I  M I I  M I   I M  I I I M 
MTH3302-4 Modern Geometry M  I  I P I I  I    I  I P I  
MTH3142-3 Complex Analysis M I I  I I I  M I    I  I I I  
MTH3411-3 Applied Mathematics P  I   I I  I P  P   I I  I  
MTH3221-4 Introduction to Group Theory P  I  P I I  I P  P P  I I  I  

 History of Mathematics M I I  I M I  M I   I   I I I  
 Statistics Theory M I I  M I I  M I   I M  I I I M 

MTH3311-4 Elementary Topology M   I I P  I I I M   I I I    
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MTH3402-4 Numerical Analysis 1 M   M I P  I I I M   I I I    
MTH4222-4 Rings and Field Theory M    I P  I I I P   I I I    
MTH4601-3 Research Project 1 P  I  P I I  I P  P P  I I  I  
MTH3412-2 Math Methods in Continuum Mechanics M I I  M I I  P I   I P  I P I M 
MTH4421-3 Special Functions M I I  I M I  M I   I   I I I  
MTH4602-4 Research Project 2 M  P  M P I  I M  M M  P P  P  
MTH4114-3 Measure and Integration M   I I P  I I I M   I I I    
MTH4413-3 Math. Methods in Fluid Mechanics M I I  M P I  M P   I M  I I P M 

 
* Add a table for each track (if any) 
 
 

5. Teaching and learning strategies to achieve program learning outcomes  
Describe policies, teaching and learning strategies, learning experience, and learning activities, including 
curricular and extra-curricular activities, to achieve the program learning outcomes. 

10. Lectures: A traditional strategy in which the lecturer talk most of the time 
11. Brainstorming: A strategy for developing creativity and imagination. students are divide into groups to 

create more ideas. 
12. Cooperative learning: Lecturer divide the students into small groups to work together about a topic. 
13. Discussion: Students are given the opportunity to discuss some topics in the classroom 
14. Solving problem: Students are asked to solve problems related to the given topic then discuss the solution 

with lecturer. 
15. Tutorials: Student are attending the lecturers' office to get more information about any topic or discuss 

certain tasks and solve some problem. 
 
6. Assessment Methods for program learning outcomes.  
Describe assessment methods (Direct and Indirect) that can be used to measure achievement of program learning 
outcomes in every domain of learning. 

Homework, 
Exams, 
Quizzes, 

Discussion, 
Reports 

 
D. Student Admission and Support: 
 

1. Student Admission Requirements 
Prospective students applying in the Bachelor’s Degree Program in universities are expected to 

have the following requirement: 
• Have obtained a general high school certificate or its equivalent from within or outside the Kingdom of 

Saudi Arabia. 
• High school certificate or its equivalent should not be older than five years. The University Council may 

make some exceptions if convincing reasons are provided. 
• Successfully pass any test or interview assigned by the University Council. 
• Should be medically fit.  
• Provide a permission for study from the employer, if he works in government or private sector.  
• Should not have been dismissed from any other university for disciplinary or academic reasons.  
• A student registered for another university degree, shall not be admitted in another program, in the same 

university or another 
16. Study and exams regulations for undergraduate students at Umm Al-Qura University can be found in the 

following site 
https://drive.uqu.edu.sa/_/dadregis/files/homePage/EDU.pdf 

2. Guidance and Orientation Programs for New Students  
At the beginning of the year, advisors from the faculty help the new students to know the 

facilities and offices of the faculty that can help them locate their needs. 
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• Students get some guidance and advice  through the university, faculty and department 
website  
3. Student Counseling Services  
(academic, career, psychological and social )  
Faculty members are assigned advisors to help students understand the program requirements 

and registration process 
Each faculty member posts 6 office hours per week declared on his door for students guidance. 
Assign of a committee from department staff to examine the complaints and suggestions and to 

stand on the ways to solve them 
4. Special Support  
(low achievers, disabled, gifted and talented) 
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E. Teaching and Administrative Staff 
1. Needed Teaching and Administrative Staff 

Academic Rank 
Specialty Special 

Requirements / 
Skills ( if any ) 

Required Numbers  

General Specific M F T 

Professors    1 3 4 

Associate 
Professors    3 7 10 

Assistant 
Professors    10 31 41 

Lecturers    8 5 13 

Teaching 
Assistants    2 0 2 

Technicians and 
Laboratory 
Assistants 

   1 0 1 

Administrative 
and Supportive 

Staff 
   1 2 3 

Others ( specify )       

 
2. Professional Development  

2.1 Orientation of New Teaching Staff  
Describe briefly the process used for orientation of new, visiting and part-time teaching staff  
• Awareness of newly appointed faculty members, visitors, or part-time employees about the vision, 

mission and objectives of the department and faculty. 
• Explain the study plan and the outputs that must be achieved upon completion of the program. 
Clarify that scientific research related to scientific activities, research and publication and 
attend conferences and follow-up developments in various disciplines. 
2.2 Professional Development for Teaching Staff 
Describe briefly the plan and arrangements for academic and professional development of teaching staff (e.g.,  
teaching & learning strategies, learning outcomes assessment, professional development, etc.) 
• Umm Al-Qura University offers a lot of workshops to develop and improve the ability of staff in the 

field of teaching and research.  
• The announcement on the website of the Deanship of Academic Development and Quality Assurance  

17. http://quality.uqu.edu.sa/program-male.html 
• Also the Deanship of Scientific Research offers some workshops to develop the research activity of the 

staff. Their website 
18. https://uqu.edu.sa/page/ar/93234126 

announce some workshops for the scientific research. 
 
F. Learning Resources, Facilities, and Equipment 

1. Learning Resources.  
Mechanism for providing and quality assurance of learning resources (textbooks, references and other resource 
materials, including electronic and web-based resources, etc.) 
• Assigning textbooks through a scientific resource committee after reviewing the appropriateness of the 

material by concerned faculty and approval in the departmental and higher academic councils 
• Books published by faculty members of the department are also used a resource. 
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Periodically committees are formed to inspect the current textbook and compare it to the 
most recent textbooks in the field. The new book selected will be approved by 
departmental. 
2. Facilities and Equipment 
(Library, laboratories, medical facilities, classrooms, etc.). 
Umm Al-Qura university has suitable faculties to facilitate and support students' academic 
and social activities such as  
• King Abdullah University Library and a common libraries in each faculty and department. 
• Well Equipped classrooms with all teaching assistant devices 
• A university polyclinic medical center 
• Computer Laboratories with all needed software 
• A university Sports Center 
3. Arrangements to Maintain a Healthy and Safe Environment (According to the nature of 
the program  ) 
The nature of the Mathematics Program does not need extra arrangement more than what is 
provided by Umm Al-Qura University and faculty of Applied Sciences. 

 
G. Program Management and Regulations  
 

1. Program Management 
1.1 Program Structure  
(including boards, councils, units, committees, etc.) 

 
1.2  Stakeholders Involvement 
Describe the representation and involvement of stakeholders in the program planning and development. 
(students, professional bodies, scientific societies, alumni, employers, etc.)  
• Regular and periodic questioners and scurvies both manually and electronically to find out the opinion, 

response and suggestion of stakeholders 
• Establishment of alumni unit to keep contacted with students graduated for the Programme 
Involvement of labor markets' personals in the meetings of Advisory Committee 
2. Program Regulations 
Provide a list of related program regulations, including their link to online version: admission, study and exams, 
recruitment, appeals and complaint regulations, etc.)   

Head Of Department

Committees

Addminstrative

Advisory

Employemnet

Scholars 

Scheduals

Scientfic

Research

Higher 
Studies

Academic

Survilance

counseling

Curriculum

Student Affairs

Complains

Equlaization

Activities

Qulity Assurence

Vice Head(femal Section) Secratery
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• Umm Al-Qura University deanship of student affairs provide a list of regulation concerning student 
recruitment, appeals and complaint in a form of a guide Student Rights and Duties Regulation, which 
can be found on the following document 

https://drive.uqu.edu.sa/_/studaff/files/qanon.pdf 
• Moreover, Umm Al-Qura University deanship of registration and admission provide the study and 

exams regulations for undergraduate students at Umm Al-Qura University can be found in the 
following site 

https://drive.uqu.edu.sa/_/dadregis/files/homePage/EDU.pdf 
 
H. Program Quality Assurance  

1. Program Quality Assurance System 
Provide online link to quality assurance manual  
https://uqu.edu.sa/quality/15352 
https://drive.uqu.edu.sa/_/quality/files/Policies/quality%20manual%201.pdf 
2. Program Quality Monitoring Procedures 
• Current programs are reviewed occasionally within the department by individual faculty members. 
• Questionnaires are assigned for faculty members to express an opinion on the program 
• Evaluation of questionnaires and stand on weaknesses in the program 
• Ask for advice from colleagues in similar departments of other universities 
• A departmental committee is formed to look into the recommendations of various divisions and to 

make a final proposal. 
The revised program is discussed in the departmental council before approval. 
3. Arrangements to Monitor Quality of Courses Taught by other Departments. 
• Exchange of adequate information between Mathematics programme administration and other 

Departments providing service courses. 
• For all service courses required as part of Mathematics programme, clear documentation on course 

details, including course evaluation results, must be provided to Mathematics programme 
periodically. 

4. Arrangements Used to Ensure the Consistency between Main Campus and Branches 
(including male and female sections) 
• Department council assign a faculty member to coordinate the teaching process of common courses 

to ensure the consistency of nits taught and teaching material and strategies and unify assessment 
techniques 

5. Arrangements to Apply the Institutional Regulations Governing the Educational and 
Research Partnerships (if any). 
Deanship of Scientific Research at Umm Al-Qura university contains a Community 
Partnerships Unit with the following tasks: 
 
1. Suggesting community partnerships with foreign agencies that carry out the tasks of the Vice 

Deanship of Research Volunteering and Voluntary Research. 
2. Suggesting local cooperation with colleges, deanships, and institutes to carry out the tasks of the Vice 

Deanship of Research Volunteering and Voluntary Research. 
3. Inventorying and following up and implementing of the memoranda of partnership and foreign and 

local cooperation. 
4. Assessing and regulating local and foreign community partnerships, in addition to those involving 

voluntary services. 
5. Laying out plans and suggestions to improve local and foreign community partnerships. 

19.  
6. Assessment Plan for Program Learning Outcomes (PLOs), and Mechanisms of Using 
its Results in the Development Processes 

20. Mathematics Programme administration regularly ass the PLOs through the following mechanisms 
21. 1- Questioning and surveying stakeholders, 
22. 2- Internal and External review process, 

3- Discussions within curriculum committee and quality assurance committee 
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7. Program Evaluation Matrix 

Evaluation 
Areas/Aspects   

Evaluation 
 Sources/References Evaluation Methods Evaluation Time  

leadership Teaching staff and 
administrators 

Questionnaire to 
evaluate the 
performance of 
administrative 
leaders 

End of the semester 

effectiveness of 
teaching Students evaluation 

Questionnaire 
End of the semester 

assessment Review Committees 
of Questionnaire 

Analyzing the  
Questionnaire 

End of the semester 

learning resources 
 

Library, internet, 
Communicate with 
similar departments 
in other universities 

Report beneficiaries 
on the effectiveness 
of learning methods 

During the semester 

Evaluation Areas/Aspects (e.g., leadership, effectiveness of teaching & assessment, learning resources, 
partnerships, etc.) 
Evaluation Sources (students, graduates, alumni, faculty, program leaders, administrative staff, employers, 
independent reviewers, and others (specify) 
Evaluation Methods (e.g., Surveys, interviews, visits, etc.) 
Evaluation Time (e.g., beginning of semesters, end of academic year, etc.) 
 
8. Program KPIs* 
The period to achieve the target ( ......... ) year. 

No KPIs 
Code KPIs Target Measurement 

Methods Measurement Time 

1 1-0-1 

The program has a 
clear, appropriate, 
approved and 
publicized widely 
mission that is 
consistent with the 
mission of the 
institution and the 
college/department; 

and is consistent with 
the needs of the 
society and the 

national trends.* 

5 semi-quantitative 

 

2 1-0-2 

The program goals are 
linked to its mission, 
consistent with the 
goals of the 

institution/college, 
and characterized by 
being clear, realistic 

and measurable. 

5 semi-quantitative 

 

3 1-0-3 
 The program mission 
and goals guide all its 5 semi-quantitative 
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No KPIs 
Code KPIs Target Measurement 

Methods Measurement Time 

operations and 
activities (e.g., 
planning, decision-
making, resources 
allocation, curriculum 

5development). 

4 1-0-4 

The program goals 
and its 
implementation needs 
are linked to 

appropriate 
operational plans that 
are consistent with the 

institution/college 
plans. 

5 semi-quantitative 

 

5 1-0-5 

Program managers 
monitor the extent to 
which its goals are 
achieved, through 
specific performance 
indicators, and take 
the necessary actions 
for performance 

improvement. * 

5 semi-quantitative 

 

...... 1-0-6 

The program mission 
and goals are 
reviewed periodically 
with the participation 
of relevant 
stakeholders and are 

developed 
accordingly. 

5 semi-quantitative 

 

* including KPIs required by NCAAA  
 
 
I. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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Program Plan 

 



المستوى الاول

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1201 لغة انجليزية مكثفةB14

ICC1201 12الثقافة الاسلامية

PHY10014فيزياء عامة

MTH11014مقدمة في التفاضل والتكامل

MTH1201 4أسس الرياضيات

18مجموع  الوحدات

المستوى الثاني

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1202 لغة انجليزية مكثفةB24

DS11012تقنية

BIO11014احياء عامة

MTH11024حساب التفاضلMTH1101مقدمة في التفاضل والتكامل

MTH1501 4مبادئ الاحصاء و الاحتمالات

18مجموع  الوحدات

المستوى الثالث

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1203 لغة انجليزية مكثفةB34

QR1101 12القران الكريم

CHM11014كيمياء عامة

MTH11034حساب التكاملMTH1102حساب التفاضل

MTH1211 14الجبر الخطيMTH1201 أسس الرياضيات

18مجموع  الوحدات

المستوى الرابع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC2202 22الثقافة الإسلامية

ELCE23111اللغة الإنجليزية للرياضيات

MTH21214المعادلات التفاضلية العاديةMTH1103حساب التكامل

MTH23014الهندسة التحليليةMTH1201 أسس الرياضيات

MTH21114المدخل الى التحليل الحقيقيMTH1101مقدمة في التفاضل والتكامل

MTH21043يراتالتفاضل و التكامل عديد المتغMTH1103حساب التكامل

18مجموع  الوحدات

المستوى الخامس

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ARS16012الكتابة و التحرير العربي

MTH2122 4المعادلات التفاضلية الجزئيةMTH2121المعادلات التفاضلية العادية

MTH2104يراتالتفاضل و التكامل عديد المتغ

MTH2212 24الجبر الخطيMTH1211 1الجبر الخطي

MTH2112 14التحليل الحقيقيMTH2111المدخل الى التحليل الحقيقي

MTH21053حساب المتجهاتMTH2104اتالتفاضل و التكامل عديد المتغير

17مجموع  الوحدات

المستوى السادس

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR2102 22القرآن الكريم

MTH21234يةالمعادلات التفاضلية غير الخطMTH2122 المعادلات التفاضلية الجزئية

MTH2251 4الرياضيات المتقطعةMTH1201 أسس الرياضيات

MTH2113 24التحليل الحقيقيMTH2111المدخل الى التحليل الحقيقي

MTH2502 4نظرية الاحتمالاتMTH1501 مبادئ الاحصاء و الاحتمالات

18مجموع  الوحدات

المستوى السابع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR3103 32القران الكريم

MTH3231 4نظرية الاعدادMTH1201 أسس الرياضيات

MTH31413المدخل الى التحليل المركبMTH2113 2التحليل الحقيقي

MTH3401  4البرمجة الخطيةMTH1211 1الجبر الخطي

MTH37014حزم البرمجيات الرياضية

17مجموع  الوحدات

المستوى الثامن

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC3203 32الثقافة الاسلامية

MTH33024الهندسة الحديثةMTH1201 أسس الرياضيات

MTH3142 3التحليل المركبMTH3141المدخل الى التحليل المركب

MTH34113الرياضيات التطبيقيةMTH2121المعادلات التفاضلية العادية

MTH2301الهندسة التحليلية

MTH3221 4المدخل الى نظرية الزمرMTH3231 نظرية الاعداد

MTH30012تاريخ الرياضيات

18مجموع  الوحدات

المستوى التاسع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH38888التدريب التعاوني

8مجموع  الوحدات

المستوى العاشر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC4204 42الثقافة الإسلامية

MTH42224نظرية الحلقات و الحقولMTH3221 المدخل الى نظرية الزمر

MTH4311  4التبولوجيمبادئMTH2112 1التحليل الحقيقي

MTH4503 4الإحصاء الرياضيMTH2502نظرية الاحتمالات

MTH4402 14التحليل العدديMTH2121المعادلات التفاضلية العادية

18مجموع  الوحدات

المستوى الحادي عسر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR4104 42القرآن الكريم

12متطلب عام اختياري 

MTH4801 موافقة القسم( + وحدة140اجتياز )12مشروع بحثي

MTH44123لاحمطرق رياضية في ميكانيكا التMTH2121المعادلات التفاضلية العادية

MTH4421 3دوال خاصةMTH2121المعادلات التفاضلية العادية

13اختياري

23اختياري

18مجموع  الوحدات

المستوى الثاني عشر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

22متطلب عام اختياري 

32متطلب عام اختياري 

MTH4802 23مشروع بحثيMTH4801 1مشروع بحثي

MTH41144القياس و التكاملMTH2113 2التحليل الحقيقي

MTH44133ائعطرق رياضية في ميكانيكا الموMTH4412مطرق رياضية في ميكانيكا التلاح

34اختياري

18مجموع  الوحدات

1الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH42023نظرية المجموعاتMTH1201 أسس الرياضيات

MTH43033الهندسة التفاضليةMTH2105حساب المتجهات

MTH42133الجبر الخطي المتقدمMTH2212 2الجبر الخطي

MTH43123العامالتبولوجيMTH4311  التبولوجيمبادئ

MTH42233نظرية الزمرMTH3221 المدخل الى نظرية الزمر

MTH41513التحليل الداليMTH2112 1التحليل الحقيقي

MTH42523نظرية البيانMTH2251 الرياضيات المتقطعة

MTH4161 3حساب المتغيراتMTH2113 2التحليل الحقيقي

MTH2122 المعادلات التفاضلية الجزئية

MTH42413نظرية الترميزMTH2212 2الجبر الخطي

MTH3221 المدخل الى نظرية الزمر

2الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH4403 23التحليل العدديMTH4402 1التحليل العددي

MTH4431 3التنسوراتحسابMTH2301الهندسة التحليلية

MTH2122 المعادلات التفاضلية الجزئية

MTH41313المعادلات التكامليةMTH2121المعادلات التفاضلية العادية

MTH44613الرياضيات الحيويةMTH2121المعادلات التفاضلية العادية

MTH44513الاستمثال الرياضيMTH2104راتالتفاضل و التكامل عديد المتغي

MTH1211 1الجبر الخطي

MTH44413الأنظمة المتقطعة و المتكاملةMTH2122 المعادلات التفاضلية الجزئية

3الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTHF36044الرياضيات الماليةMTH1103حساب التكامل

MTHF35054العمليات العشوائيةMTH2111المدخل الى التحليل الحقيقي

MTH2502 نظرية الاحتمالات

MTHF45094طرق إحصائيةMTH1501 مبادئ الاحصاء و الاحتمالات

MTHF45064تحليل الانحدارMTH3701حزم البرمجيات الرياضية

MTHF45114تحليل البياناتMTH1103حساب التكامل

CSXXXX4لغات برمجة

البكالوريوس في العلوم الرياضية



Bachelor of Mathematical Sciences 

Level 1

PrerequisiteUnitsCourseCode

4Intensive English Language  B1 ELCE1201

2Islamic Culture (1)ICC1201

4General PhysicsPHY1001

4Introduction to CalculusMTH1101

4Foundations of MathematicsMTH1201

18Total of Units

Level 6

PrerequisiteUnitsCourseCode

2Holy Quraan (2)QR2102

Partial Differential EquationsMTH21224Nonlinear Differential EquationsMTH2123

Foundations of MathematicsMTH12014Discrete MathematicsMTH2251

Introduction to Real AnalysisMTH21114Real Analysis 2MTH2113

Elementary Statistics and probabilityMTH15014Probability TheoryMTH2502

18Total of Units

Level 5

PrerequisiteUnitsCourseCode

2Arabic writing and editingARS1601

Ordinary Differential EquationsMTH21214Partial Differential EquationsMTH2122

Multivariable CalculusMTH2104

Linear Algebra 1MTH12114Linear Algebra 2MTH2212

Introduction to Real AnalysisMTH21114Real Analysis 1MTH2112

Multivariable CalculusMTH21043Vector CalculusMTH2105

17Total of Units

Level 4

PrerequisiteUnitsCourseCode

2Islamic Culture (2)ICC2202

1Mathematical EnglishELCE2311

Integral CalculusMTH11034Ordinary Differential EquationsMTH2121

Foundations of MathematicsMTH12014Analytical GeometryMTH2301

Introduction to CalculusMTH11014Introduction to Real AnalysisMTH2111

Integral CalculusMTH11033Multivariable CalculusMTH2104

18Total of Units

Level 9

PrerequisiteUnitsCourseCode

8Cooperative TrainingMTH3888

8Total of Units

Level 8

PrerequisiteUnitsCourseCode

2Islamic Culture (3)ICC3203

Foundations of MathematicsMTH12014Modern GeometryMTH3302

Introduction to Complex AnalysisMTH31413Complex AnalysisMTH3142

Ordinary Differential EquationsMTH21213Applied MathematicsMTH3411

Analytical GeometryMTH2301

Number TheoryMTH32314Introduction to Group TheoryMTH3221

2History of MathematicsMTH3001

18Total of Units

Level 7

PrerequisiteUnitsCourseCode

2Holy Quraan (3)QR3103

Foundations of MathematicsMTH12014Number TheoryMTH3231

Real Analysis 2MTH21133Introduction to Complex AnalysisMTH3141

Linear Algebra 1MTH12114Linear ProgrammingMTH3401

4Mathematical Software PackagesMTH3701

17Total of Units

Level 12

PrerequisiteUnitsCourseCode

2Uni. Elective (2)

2Uni. Elective (3)

Research Project 1MTH48013Research Project 2MTH4802

Real Analysis 2MTH21134Measure and IntegrationMTH4114

Mathematical Methods in 
Continuum Mechanics 

MTH44123
Mathematical Methods in Fluid 
Mechanics

MTH4413

4Dep. Elective III

18Total of Units

Level 11

PrerequisiteUnitsCourseCode

2Holy Quraan (4)QR4104

2Uni. Elective (1)

(Pass 140 .Units) + Dep. Approval  2Research Project 1MTH4801

Ordinary Differential EquationsMTH21213
Mathematical Methods in Continuum 
Mechanics

MTH4412

Ordinary Differential EquationsMTH21213Special FunctionsMTH4421

3Dep. Elective I

3Dep. Elective II

18Total of Units

Level 10

PrerequisiteUnitsCourseCode

2Islamic Culture (4)ICC4204

Introduction to Group TheoryMTH32214Rings and Field TheoryMTH4222

Real Analysis 1MTH21214Elementary TopologyMTH4402

Probability TheoryMTH25024Mathematical Statistics MTH4503

Ordinary Differential EquationsMTH21124Numerical Analysis 1MTH4311

18Total of Units

Elective 1

PrerequisiteUnitsCourseCode

Foundations of MathematicsMTH12013Set TheoryMTH4202

Vector CalculusMTH21053Differential geometryMTH4303

Linear Algebra 2MTH22123Advanced linear algebraMTH4213

Elementary TopologyMTH43113General topologyMTH4312

Intro. to Group TheoryMTH32213Group theoryMTH4223

Real Analysis 1MTH21123Functional AnalysisMTH4151

Discrete MathematicsMTH22513Graph TheoryMTH4252

Real Analysis 2 MTH21133Calculus of VariationsMTH4161

Partial Differential EquationsMTH2122

Linear Algebra 2MTH22123Coding TheoryMTH4241

Introduction to Group TheoryMTH3221

Elective 2 

PrerequisiteUnitsCourseCode

Numerical Analysis 1MTH44023Numerical Analysis 2MTH4403

Analytical Geometry MTH23013Tensors CalculusMTH4431

Partial Differential EquationsMTH2122

Ordinary Differential EquationsMTH21213Integral EquationsMTH4131

Ordinary Differential EquationsMTH21213Mathematical BiologyMTH4461

Multivariable CalculusMTH21043OptimizationMTH4451

Linear Algebra MTH1211

Partial Differential EquationsMTH21223Discrete systems and integrabilityMTH4441

Elective 3

PrerequisiteUnitsCourseCode

Integral CalculusMTH11034Financial mathematicsMTHF3602

Introduction to Real AnalysisMTH21114Stochastics processesMTHF3504

Probability TheoryMTH2502

Elementary Statistics and probabilityMTH15014Statistical MethodsMTHF4508

Mathematical Software PackagesMTH37014Regression AnalysisMTHF4505

Integral CalculusMTH11034Data AnalysisMTHF4511

4ProgrammingCSXXXX

Level 2

PrerequisiteUnitsCourseCode

4Intensive English Language B2 ELCE1202

2TechnologyDS1101

4General Biology BIO1101

Introduction to CalculusMTH11014Differential CalculusMTH1102

4Elementary Statistics and probabilityMTH1501

18Total of Units

Level 3

PrerequisiteUnitsCourseCode

4Intensive English Language B3 ELCE1203

2Holy Quraan (1)QR1101

4General Chemistry CHM1101

Differential CalculusMTH11024Integral CalculusMTH1103

Foundations of MathematicsMTH12014Linear Algebra 1MTH1211

18Total of Units



المستوى الاول

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1201 لغة انجليزية مكثفةB14

ICC1201 12الثقافة الاسلامية

PHY10014فيزياء عامة

MTH11014مقدمة في التفاضل والتكامل

MTH1201 4أسس الرياضيات

18مجموع  الوحدات

المستوى الثاني

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1202 لغة انجليزية مكثفةB24

DS11012تقنية

BIO11014احياء عامة

MTH11024حساب التفاضلMTH1101مقدمة في التفاضل والتكامل

MTH1501 4مبادئ الاحصاء و الاحتمالات

18مجموع  الوحدات

المستوى الثالث

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ELCE1203 لغة انجليزية مكثفةB34

QR1101 12القران الكريم

CHM11014كيمياء عامة

MTH11034حساب التكاملMTH1102حساب التفاضل

MTH1211 14الجبر الخطيMTH1201 أسس الرياضيات

18مجموع  الوحدات

المستوى الرابع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC2202 22الثقافة الإسلامية

ELCE23111اللغة الإنجليزية للرياضيات

MTH21214المعادلات التفاضلية العاديةMTH1103حساب التكامل

MTH23014الهندسة التحليليةMTH1201 أسس الرياضيات

MTH21114المدخل الى التحليل الحقيقيMTH1101مقدمة في التفاضل والتكامل

MTH21043يراتالتفاضل و التكامل عديد المتغMTH1103حساب التكامل

18مجموع  الوحدات

المستوى الخامس

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ARS16012الكتابة و التحرير العربي

MTH2122 4المعادلات التفاضلية الجزئيةMTH2121المعادلات التفاضلية العادية

MTH2104يراتالتفاضل و التكامل عديد المتغ

MTH2212 24الجبر الخطيMTH1211 1الجبر الخطي

MTH2112 14التحليل الحقيقيMTH2111المدخل الى التحليل الحقيقي

MTH21053حساب المتجهاتMTH2104اتالتفاضل و التكامل عديد المتغير

17مجموع  الوحدات

المستوى السادس

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR2102 22القرآن الكريم

MTH21234يةالمعادلات التفاضلية غير الخطMTH2122 المعادلات التفاضلية الجزئية

MTH2251 4الرياضيات المتقطعةMTH1201 أسس الرياضيات

MTH2113 24التحليل الحقيقيMTH2111المدخل الى التحليل الحقيقي

MTH2502 4نظرية الاحتمالاتMTH1501 مبادئ الاحصاء و الاحتمالات

18مجموع  الوحدات

المستوى السابع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR3103 32القران الكريم

MTH3231 4نظرية الاعدادMTH1201 أسس الرياضيات

MTH31413المدخل الى التحليل المركبMTH2113 2التحليل الحقيقي

MTH3401  4البرمجة الخطيةMTH1211 1الجبر الخطي

MTH37014حزم البرمجيات الرياضية

17مجموع  الوحدات

المستوى الثامن

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC3203 32الثقافة الاسلامية

MTH33024الهندسة الحديثةMTH1201 أسس الرياضيات

MTH3142 3التحليل المركبMTH3141المدخل الى التحليل المركب

MTH34113الرياضيات التطبيقيةMTH2121المعادلات التفاضلية العادية

MTH2301الهندسة التحليلية

MTH3221 4المدخل الى نظرية الزمرMTH3231 نظرية الاعداد

MTH30012تاريخ الرياضيات

18مجموع  الوحدات

المستوى التاسع

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH38888التدريب التعاوني

8مجموع  الوحدات

المستوى العاشر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

ICC4204 42الثقافة الإسلامية

MTH42224نظرية الحلقات و الحقولMTH3221 المدخل الى نظرية الزمر

MTH4311  4التبولوجيمبادئMTH2112 1التحليل الحقيقي

MTH4503 4الإحصاء الرياضيMTH2502نظرية الاحتمالات

MTH4402 14التحليل العدديMTH2121المعادلات التفاضلية العادية

18مجموع  الوحدات

المستوى الحادي عسر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

QR4104 42القرآن الكريم

12متطلب عام اختياري 

MTH4801 موافقة القسم( + وحدة140اجتياز )12مشروع بحثي

MTH44123لاحمطرق رياضية في ميكانيكا التMTH2121المعادلات التفاضلية العادية

MTH4421 3دوال خاصةMTH2121المعادلات التفاضلية العادية

13اختياري

23اختياري

18مجموع  الوحدات

المستوى الثاني عشر

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

22متطلب عام اختياري 

32متطلب عام اختياري 

MTH4802 23مشروع بحثيMTH4801 1مشروع بحثي

MTH41144القياس و التكاملMTH2113 2التحليل الحقيقي

MTH44133ائعطرق رياضية في ميكانيكا الموMTH4412مطرق رياضية في ميكانيكا التلاح

34اختياري

18مجموع  الوحدات

1الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH42023نظرية المجموعاتMTH1201 أسس الرياضيات

MTH43033الهندسة التفاضليةMTH2105حساب المتجهات

MTH42133الجبر الخطي المتقدمMTH2212 2الجبر الخطي

MTH43123العامالتبولوجيMTH4311  التبولوجيمبادئ

MTH42233نظرية الزمرMTH3221 المدخل الى نظرية الزمر

MTH41513التحليل الداليMTH2112 1التحليل الحقيقي

MTH42523نظرية البيانMTH2251 الرياضيات المتقطعة

MTH4161 3حساب المتغيراتMTH2113 2التحليل الحقيقي

MTH2122 المعادلات التفاضلية الجزئية

MTH42413نظرية الترميزMTH2212 2الجبر الخطي

MTH3221 المدخل الى نظرية الزمر

2الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTH4403 23التحليل العدديMTH4402 1التحليل العددي

MTH4431 3التنسوراتحسابMTH2301الهندسة التحليلية

MTH2122 المعادلات التفاضلية الجزئية

MTH41313المعادلات التكامليةMTH2121المعادلات التفاضلية العادية

MTH44613الرياضيات الحيويةMTH2121المعادلات التفاضلية العادية

MTH44513الاستمثال الرياضيMTH2104راتالتفاضل و التكامل عديد المتغي

MTH1211 1الجبر الخطي

MTH44413الأنظمة المتقطعة و المتكاملةMTH2122 المعادلات التفاضلية الجزئية

3الاختياري 

المتطلبرمز المتطلبالساعاتالمقرررقم المقرر

MTHF36044الرياضيات الماليةMTH1103حساب التكامل

MTHF35054العمليات العشوائيةMTH2111المدخل الى التحليل الحقيقي

MTH2502 نظرية الاحتمالات

MTHF45104تصميم التجاربMTH4503 الإحصاء الرياضي

MTHF45094طرق إحصائيةMTH1501 مبادئ الاحصاء و الاحتمالات

MTHF45064تحليل الانحدارMTH3701حزم البرمجيات الرياضية

MTHF45114تحليل البياناتMTH1103حساب التكامل

CSXXXX4لغات برمجة

البكالوريوس في العلوم الرياضية



Bachelor of Mathematical Sciences 

Level 1

PrerequisiteUnitsCourseCode

4Intensive English Language  B1 ELCE1201

2Islamic Culture (1)ICC1201

4General PhysicsPHY1001

4Introduction to CalculusMTH1101

4Foundations of MathematicsMTH1201

18Total of Units

Level 6

PrerequisiteUnitsCourseCode

2Holy Quraan (2)QR2102

Partial Differential EquationsMTH21224Nonlinear Differential EquationsMTH2123

Foundations of MathematicsMTH12014Discrete MathematicsMTH2251

Introduction to Real AnalysisMTH21114Real Analysis 2MTH2113

Elementary Statistics and probabilityMTH15014Probability TheoryMTH2502

18Total of Units

Level 5

PrerequisiteUnitsCourseCode

2Arabic writing and editingARS1601

Ordinary Differential EquationsMTH21214Partial Differential EquationsMTH2122

Multivariable CalculusMTH2104

Linear Algebra 1MTH12114Linear Algebra 2MTH2212

Introduction to Real AnalysisMTH21114Real Analysis 1MTH2112

Multivariable CalculusMTH21043Vector CalculusMTH2105

17Total of Units

Level 4

PrerequisiteUnitsCourseCode

2Islamic Culture (2)ICC2202

1Mathematical EnglishELCE2311

Integral CalculusMTH11034Ordinary Differential EquationsMTH2121

Foundations of MathematicsMTH12014Analytical GeometryMTH2301

Introduction to CalculusMTH11014Introduction to Real AnalysisMTH2111

Integral CalculusMTH11033Multivariable CalculusMTH2104

18Total of Units

Level 9

PrerequisiteUnitsCourseCode

8Cooperative TrainingMTH3888

8Total of Units

Level 8

PrerequisiteUnitsCourseCode

2Islamic Culture (3)ICC3203

Foundations of MathematicsMTH12014Modern GeometryMTH3302

Introduction to Complex AnalysisMTH31413Complex AnalysisMTH3142

Ordinary Differential EquationsMTH21213Applied MathematicsMTH3411

Analytical GeometryMTH2301

Number TheoryMTH32314Introduction to Group TheoryMTH3221

2History of MathematicsMTH3001

18Total of Units

Level 7

PrerequisiteUnitsCourseCode

2Holy Quraan (3)QR3103

Foundations of MathematicsMTH12014Number TheoryMTH3231

Real Analysis 2MTH21133Introduction to Complex AnalysisMTH3141

Linear Algebra 1MTH12114Linear ProgrammingMTH3401

4Mathematical Software PackagesMTH3701

17Total of Units

Level 12

PrerequisiteUnitsCourseCode

2Uni. Elective (2)

2Uni. Elective (3)

Research Project 1MTH48013Research Project 2MTH4802

Real Analysis 2MTH21134Measure and IntegrationMTH4114

Mathematical Methods in 
Continuum Mechanics 

MTH44123
Mathematical Methods in Fluid 
Mechanics

MTH4413

4Dep. Elective III

18Total of Units

Level 11

PrerequisiteUnitsCourseCode

2Holy Quraan (4)QR4104

2Uni. Elective (1)

(Pass 140 .Units) + Dep. Approval  2Research Project 1MTH4801

Ordinary Differential EquationsMTH21213
Mathematical Methods in Continuum 
Mechanics

MTH4412

Ordinary Differential EquationsMTH21213Special FunctionsMTH4421

3Dep. Elective I

3Dep. Elective II

18Total of Units

Level 10

PrerequisiteUnitsCourseCode

2Islamic Culture (4)ICC4204

Introduction to Group TheoryMTH32214Rings and Field TheoryMTH4222

Real Analysis 1MTH21214Elementary TopologyMTH4402

Probability TheoryMTH25024Mathematical Statistics MTH4503

Ordinary Differential EquationsMTH21124Numerical Analysis 1MTH4311

18Total of Units

Elective 1

PrerequisiteUnitsCourseCode

Foundations of MathematicsMTH12013Set TheoryMTH4202

Vector CalculusMTH21053Differential geometryMTH4303

Linear Algebra 2MTH22123Advanced linear algebraMTH4213

Elementary TopologyMTH43113General topologyMTH4312

Intro. to Group TheoryMTH32213Group theoryMTH4223

Real Analysis 1MTH21123Functional AnalysisMTH4151

Discrete MathematicsMTH22513Graph TheoryMTH4252

Real Analysis 2 MTH21133Calculus of VariationsMTH4161

Partial Differential EquationsMTH2122

Linear Algebra 2MTH22123Coding TheoryMTH4241

Introduction to Group TheoryMTH3221

Elective 2 

PrerequisiteUnitsCourseCode

Numerical Analysis 1MTH44023Numerical Analysis 2MTH4403

Analytical Geometry MTH23013Tensors CalculusMTH4431

Partial Differential EquationsMTH2122

Ordinary Differential EquationsMTH21213Integral EquationsMTH4131

Ordinary Differential EquationsMTH21213Mathematical BiologyMTH4461

Multivariable CalculusMTH21043OptimizationMTH4451

Linear Algebra MTH1211

Partial Differential EquationsMTH21223Discrete systems and integrabilityMTH4441

Elective 3

PrerequisiteUnitsCourseCode

Integral CalculusMTH11034Financial mathematicsMTHF3602

Introduction to Real AnalysisMTH21114Stochastics processesMTHF3504

Probability TheoryMTH2502

Mathematical Statistics MTH45034Design of ExperimentsMTHF4510

Elementary Statistics and probabilityMTH15014Statistical MethodsMTHF4508

Mathematical Software PackagesMTH37014Regression AnalysisMTHF4505

Integral CalculusMTH11034Data AnalysisMTHF4511

4ProgrammingCSXXXX

Level 2

PrerequisiteUnitsCourseCode

4Intensive English Language B2 ELCE1202

2TechnologyDS1101

4General Biology BIO1101

Introduction to CalculusMTH11014Differential CalculusMTH1102

4Elementary Statistics and probabilityMTH1501

18Total of Units

Level 3

PrerequisiteUnitsCourseCode

4Intensive English Language B3 ELCE1203

2Holy Quraan (1)QR1101

4General Chemistry CHM1101

Differential CalculusMTH11024Integral CalculusMTH1103

Foundations of MathematicsMTH12014Linear Algebra 1MTH1211

18Total of Units
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A. Course Identification  
 
1.  Credit hours:  4 hours 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: 
1st Year 

 

4.  Pre-requisites for this course (if any): 
 
N/A 
5.  Co-requisites for this course (if any): 
 
N/A 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage�� 
1� Traditional classroom 12 hours per week 75% 
2 Blended  16 hours per week 100% 
3 E-learning 4 hours per week 25% 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture (16 hours) X (10 
weeks) 

2 Laboratory/Studio 0 
3 Tutorial��  0 
4 Others (specify) 0 
 Total 160 hours 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
English Language I is a single-level, English for General Purposes (EGP) course. All students 
who are admitted to Bachelor in the EMI Colleges (Medical Colleges/ College of Engineering/ 
College of Computer Sciences/ College of Business Administration/ Applied Sciences) are 
required to take this course in the first semester of the first year of their program. The course 
is offered in 10 weeks with a 16-hour-per week teaching plan covering the four language 
skills. It intends to develop students' knowledge and ability of English language in all major 
skills which include reading, writing, listening, and speaking, as well as in sub-skills including 
grammar, vocabulary, and pronunciation. 
 
2. Course Main Objective 
English Language 1 is a basic level taking students from (CEFR) A1 to A2. 
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3. Course Learning Outcomes  
CLOs 

1.0 Knowledge 
1.1 By the end of the course, the students are expected to be able to:  

 
exhibit adequate comprehension of spoken materials at the A2 level through 
recognizing key words and simple changes in topic.  
- understand the main ideas of conversations, presentations, radio programmes, news reports, podcasts, 
and interviews 

- understand how to listen for detail in academic study 
- understand the use of repetition for clarification 
- XQGHUVWDQG�D�VSHDNHU¶V�PRRG�IURP�LQWRQDWLRQ 
- XQGHUVWDQG�D�VSHDNHU¶V�DWWLWXGH�WR�D�topic 
- distinguish fact from opinion 
- recognize features of connected speech, e.g. single sounds, intrusives, stress patterns 

 
1.2 

demonstrate basic understanding of grammar at the A2 level. 
- use the present simple to describe habits and routines 
- be aware of the use of formal vs informal language when making requests, writing email, etc. 
- use the past simple and past continuous when describing events in VRPHRQH¶V�OLIH�ZLWK�FRUUHFW�WLPH�
clauses where needed 

- use the present continuous to describe actions happening at the time of speaking or when discussing 
future plans 

-use going to when talking about persona plans or intentions 
- correctly use quantifiers, such as too much 
- be aware of the difference in use of to and for when giving reasons 
- use comparatives and superlatives for comparing people and objects 
- make predictions using will, may or might where appropriate 
- use present perfect to talk about experience or ack of it 
- use relative clauses with who, which or that 

 
1.3 

recognize and use lexical items such as words, collocations related to everyday topics 
at the A2 level: 
- develop vocabulary of the topics covered in order to be able to talk about them with others 
- be able to combine clauses using and and but 
- understand and use basic collocations with have, make and do 
- write short texts, eg making comments on podcast chat or online discussions, or giving online travel 

advice 
2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple written texts at the A2 level through applying the 
skills of scanning, skimming, and guessing from context. 
  
- develop scanning (to find information quickly) and skimming skills (to predict the meaning of the text 
from visuals, titles or common words) 

- identify WKH�DXWKRU�RU�VSHDNHU¶V�DXGLHQFH�DQG�SXUSRVH 
- listen or read for opinions, attitude, and identify fact from opinion 
- understand meaning from context in both written and spoken texts 

 
2.1.2 

compose simple and basic texts at the A2 level about everyday topics through applying 
the skills of brainstorming ideas, composing an outline, and editing/revision. 
- write a formal email of introduction 
- post comments online with reasons and/ or examples 
- posting text msgs vs writing an email 
- brainstorm and write points on presentation slides with correct format (parallelism) 
- write an announcement and comment on it 
- research a famous person, make notes, and produce a short paragraph from them 
- write a vlog script 
- write combined sentences, using and and but 
- use sequencers: first, then, next, etc 
- punctuation: Capital letters, commas, periods. 
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CLOs 
 
2.1.3 

communicate in spoken language at the A2 level through simple tasks such as direct 
exchange of information, delivering short talks 
- talk about familiar topics 
- use functional language, such as greetings, inviting, expressing surprise, etc 
- give short presentations 
- produce a short vlog and video 
- check understanding 

2.2 Critical Thinking 
- consider how people feel and think when meeting someone for the first time 
- analyze a text regarding main ideas in paragraphs 
- identify and discuss the habits of successful people 
- identify the pros and cons of a topic 
- LGHQWLI\�D�SHUVRQ¶V�DWWLWXGH�RU�IHHOLQJV�EDVHG�RQ�ZKDW�WKH\�KDYH�VDLG� 
- identify solutions to a problem 
- identify the purpose of a text based on its content 
- form an opinion based on input, eg an article 
- separate fact from fiction 
- identify reasons people take some action and problems they may have 
- HYDOXDWH�D�FODVVPDWH¶V�ZULWLQJ�EDVHG�RQ�FULWHULD�SURYLGHG 
- identify the difference between fact and fiction in advertisements 
- identify different points of view 
- identify use of register/ formality 
- reflect on how knowledge helps comprehension  
- reflect on knowledge gained 
- make predictions based on present knowledge 

2.3 Communication, Information Technology, Numerical 
- provide basic, prepared information 
- describe and give personal opinions on a variety of topics 
- give advice, eg on travel 
- express general beliefs 
- talk about advantages and disadvantages 
- give recommendations 
- present persuasively 

2.4 Psychomotor 
- give confident, persuasive presentations 
- design slides for a presentation with appropriate parallelism 
- use linking and weak forms in sentences 

3.0 Values  
3.1 develop life-long learning strategies so that students can take full responsibility of their 

English language skill development. 
3.2 develop academic integrity. 
3.3 collaborate in knowledge building and co-operate with peers: 

- hold short discussions with a partner to activate knowledge before listening tasks 
- hold short discussions with a partner to synthesize knowledge post-listening 
- work with others to develop a plan, create a convincing argument 
- give feedback to peers on writing, presentations, etc 
- use intonation to show emotion and interest 
- show levels of agreement ³,�DJUHH´��³,�JXHVV´ 
- ask for opinions and check information 

3.4 take the responsibilities to meet the requirements of the jobs market: 
- consider research needed before a job application 
- write a formal letter of self-introduction 
- be aware of the importance of first impressions 
- consider and give advice on how to save 
- consider the future of work 

�
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C. Course Content 
No� List of Topics Contact 

Hours�
Evolve 2 Special Edition: Level 1 (A2) 

1 
Unit 1: Connections 
Family, possessions, greetings, email, first impressions, things in common 
Video: Friends for dinner 

 

2 

Unit 2: Work and Study 
Routines, work or study space, explaining a problem, podcasts, 
smartphones, the Internet, useful apps 
Video: Monday morning problems 

 

3 

Unit 3: /HW¶V�PRYH 
Sport and exercise, asking for info, bike sharing, attitudes to keeping fit, a 
fitness program 
Video: At the gym 

 

4 
Unit 4: Good times 
Comic Con, gifts, invitations, Bug Fest, National Day and national dishes 
Video: A surprise party 

 

5 

Unit 5: Firsts and lasts 
A day in your life, events in your life, congratulating and sympathizing, 
first impressions, migration, the Titanic 
Video: A photo album 

 

6 

Unit 6: Buy now, pay later 
Back Friday, shopping habits, discovering new words, money, online 
shopping advice, inventions 
Video: An online shopping problem 

 

7 

Unit 7: But first, food 
Comfort food, street food, ordering, meat-free burgers, vegan food, 
celebrating 
Video: Eating out 

 

8 

Unit 8: Trips 
Trip advice, A short trip, making suggestions, living abroad, a trip to 
Riyadh, planning a trip 
Video: Lost in the city 

 

9 

Unit 9: Looking good 
What to wear, family photos, giving opinions, images in ads, recycling, 
advertisements 
Video: An untidy guest 

 

10 
Unit 10: Risky business 
Dangers at work, health, fears, the future: yourself and work, TV shows 
Video: A 911 call 

 

11 

Unit 11: Me, online 
Personal achievements, social media, requesting, selfies, Internet of Things 
(IoT), online videos 
Video: Getting a job 

 

12 

Unit 12: Outdoors 
The weather, describing places, getting lost, guerilla gardening, writing a 
trip review, a tourism campaign 
Video: Changes 

 

Total�  
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge 
1.1 By the end of the course, the 

students are expected to be able to:  
 
exhibit adequate comprehension of 
spoken materials at the A2 level.  
- understand the main ideas of conversations, 
presentations, radio programmes, news reports, 
podcasts, and interviews 
- understand how to listen for detail in 
academic study 
- understand the use of repetition for 
clarification 
- XQGHUVWDQG�D�VSHDNHU¶V�PRRG�Irom intonation 
- XQGHUVWDQG�D�VSHDNHU¶V�DWWLWXGH�WR�D�WRSLF 
distinguish fact from opinion 
- recognize features of connected speech, e.g. 
single sounds, intrusives, stress patterns 

Listening exercises 

Listening mid-term 
exam 
 
Listening final exam 

 
1.2 

demonstrate basic understanding of 
grammar at the A2 level. 
- use the present simple to describe habits and 
routines 
- be aware of the use of formal vs informal 
language when making requests, writing email, 
etc 
- use the past simple and past continuous when 
describing events in VRPHRQH¶V�OLIH�ZLWK�
correct time clauses where needed 
- use the present continuous to describe actions 
happening at the time of speaking or when 
discussing future plans 
-use going to when talking about persona plans 
or intentions 
- correctly use quantifiers, such as too much 
- be aware of the difference in use of to and for 
when giving reasons 
- use comparatives and superlatives for 
comparing people and objects 
- make predictions using will, may or might 
where appropriate 
- use present perfect to talk about experience 
or ack of it 
- use relative clauses with who, which or that 

Grammar exercises 

 
Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes    
Writing Final Exam 
Final Exam 

 
1.3 

recognize and use lexical items such as 
words, collocations related to everyday 
topics at the A2 level: 
- develop vocabulary of the topics covered in 
order to be able to talk about them with others 
- be able to combine clauses using and and but 
- understand and use basic collocations with 
have, make and do 
- write short texts, e.g. making comments on 
podcast chat or online discussions, or giving 
online travel advice 

 
 
 
 
 

Writing, reading, and 
vocabulary exercises 

Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes 
Writing Final Exam 
Final Exam 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple 
written texts at the A2 level through 
applying the skills of scanning, 
skimming, and guessing from context. 
 - develop scanning (to find information 
quickly) and skimming skills (to predict the 
meaning of the text from visuals, titles or 
common words) 
- LGHQWLI\�WKH�DXWKRU�RU�VSHDNHU¶V�DXGLHQFH�DQG�
purpose 
- listen or read for opinions, attitude, and 
identify fact from opinion 
- understand meaning from context in both 
written and spoken texts 

Reading 
comprehension 
exercises 

Classroom discussion 
Midterm exam 
Final exam 

 
2.1.2 

compose simple and basic texts at the 
A2 level about everyday topics through 
applying the skills of brainstorming 
ideas, composing an outline, and 
editing/revision. 
- write a formal email of introduction 
- post comments online with reasons and/ or 

examples 
- posting text msgs vs writing an email 
- brainstorm and write points on presentation 

slides with correct format (parallelism) 
- write an announcement and comment on it 
- research a famous person, make notes, and 

produce a short paragraph from them 
- write a vlog script 
- write combined sentences, using and and but 
- use sequencers: first, then, next, etc 
- punctuation: Capital letters, commas, periods. 

Writing exercises 

Continuous writing 
assessment 
   
Writing Final Exam 
 

 
2.1.3 

communicate in spoken language at the 
A2 level through simple tasks such as 
direct exchange of information, 
delivering short talks 
- talk about familiar topics 
- use functional language, such as greetings, 

inviting, expressing surprise, etc 
- give short presentations 
- produce a short vlog and video 
- check understanding 

Speaking exercises 
Discussion 
Presentation, eg an 
advertisement, a 
tourist campaign, a 
YouTube video 

Continuous speaking 
assessment 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.2 Critical Thinking 

- consider how people feel and think when 
meeting someone for the first time 
- analyze a text regarding main ideas in 
paragraphs 
- identify and discuss the habits of successful 
people 
- identify the pros and cons of a topic 
- LGHQWLI\�D�SHUVRQ¶V�DWWLWXGH�RU�IHHOLQJV�EDVHG�
on what they have said  
- identify solutions to a problem 
- identify the purpose of a text based on its 
content 
- form an opinion based on input, eg an article 
separate fact from fiction 
- identify reasons people take some action and 
problems they may have 
- HYDOXDWH�D�FODVVPDWH¶V�ZULWLQJ�EDVHG�RQ�
criteria provided 
- identify the difference between fact and 
fiction in advertisements 
- identify different points of view 
- identify use of register/ formality 
- reflect on how knowledge helps 
comprehension  
- reflect on knowledge gained 
- make predictions based on present 
knowledge 

  

2.3 Communication, Information 
Technology, Numerical 
 
- provide basic, prepared information 
- describe and give personal opinions 
on a variety of topics 
- give advice, eg on travel 
- express general beliefs 
- talk about advantages and 
disadvantages 
- give recommendations 
present persuasively 
 
 
 

Demonstrations 
Active self-learning  
Pair work 
Group work 
e-learning 
Online material 
(Encourage students 
to make their 
presentations to small 
groups in the class) 

0RQLWRULQJ�VWXGHQWV¶�
progress 
 
Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 
 
(Evaluation of 
presentations may be 
by peers) 

2.4 Psychomotor 
 
- give confident, persuasive 
presentations 
- design slides for a presentation with 
appropriate parallelism 
- use linking and weak forms in 
sentences 

Active self-learning  
Pair work 
Group work 

 
0RQLWRULQJ�VWXGHQWV¶�
progress 
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3.0 Values  
 

3.1 
 develop life-long learning strategies so 
that students can take full 
responsibility of their English language 
skill development. 

Cambridge 
application 
 
Cambridge LMS 

Built-in immediate 
feedback 

3.2 develop academic integrity. Writing exercises 

Continuous writing 
assessment 
Continuous speaking 
assessment   
Writing Final Exam 

 
3.3 

collaborate in knowledge building and 
co-operate with peers: 
 
- hold short discussions with a partner to 
activate knowledge before listening tasks 
- hold short discussions with a partner to 
synthesize knowledge post-listening 
- work with others to develop a plan, create a 
convincing argument 
- give feedback to peers on writing, 
presentations, etc 
- use intonation to show emotion and interest 
- show levels of agreement ³,�DJUHH´��³,�
JXHVV´ 
- ask for opinions and check information 

Peer work 
Group work 

Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 

 
3.4 

take the responsibilities to meet the 
requirements of the jobs market: 
 
- consider research needed before a job 

application 
- write a formal letter of self-introduction 
- be aware of the importance of first 

impressions 
- consider and give advice on how to save 
- consider the future of work 

Individual, peer and 
group work inside 
classrooms. 
 
Extramural language 
work to master the 
competencies at this 
language level. 

0RQLWRULQJ� VWXGHQWV¶�
progress 
 
 

 
2. Assessment Tasks for Students  
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 

# Assessment task* � Week Due 
Percentage of 

Total Assessment 
Score�

1 Midterm Exam   thThe 5 30 
2 Listening Mid-term Exam   thThe 6 5 
3� Continuous writing assessment thto the 10 stfrom the 1 5 
4� Continuous speaking assessment thto the 10 stfrom the 1 5 
5� 3 Quizzes (average)     th/ 9th/ 6rd3 5 
6 Online Practice thto the 10 stthe 1from  5 
6� Listening Final Exam  thThe 10 5 

7� Writing Final Exam thThe 11 5 
8� Final Exam thThe 11 35 

 Total  100 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
Course instructors are ready to answer all students' queries during their lectures or during 
office hours and they can be reached by personal meeting, e-mails, WhatsApp or telegram. 
All students have the e-mail and office hours of the course instructor through student handouts 
distributed to the student at the beginning of each semester. 

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks 
Clandfield, L., Goldstein, B., Jones, C., Kerr, P., Hendra, L., Tilbury, 
A. (2019). Evolve 2 Special Edition�� 6WXGHQW¶V�%RRN�ZLWK� 3UDFWLFH�
Extra. Cambridge University Press. UK: Cambridge University Press. 

Essential References 
Materials Multimedia 

Electronic Materials Cambridge LMS 

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.)�

Classrooms 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.)�
data show, Smart Board, and Cambridge application 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

Blackboard 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

Faculty members Direct: Course reports 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

University students Direct: Evaluation surveys 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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H. Specification Approval Data 
Council / Committee Curriculum and Accreditation Committees  �
Reference No. �
Date Dec 28.2021�

 



 

�
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�Ϣγ�έήϘϤϟ ΔϴϣϼγϹ�ΔϓΎϘΜϟ�έήϘϣ�ϒϴλϮΗ��˺� 

�ΰϣέ�έήϘϤϟ ICC1201�

�ΞϣΎϧήΒϟ�αϮϳέϮϟΎϜΒϟ 

�ϢδϘϟ�ϲϤϠόϟ�ΔϴϣϼγϹ�ΔϓΎϘΜϟϭ�ΓϮϋΪϟ 

�ΔϴϠϜϟ�ϦϳΪϟ�ϝϮλϭ�ΓϮϋΪϟ 

�ΔδγΆϤϟ ϯήϘϟ�ϡ�ΔόϣΎΟ 
 
�

��



 
2 

 
ΕΎϳϮΘΤϤϟ�

�ϲγέΪϟ�έήϘϤϟΎΑ�ϒϳήόΘϟ�� ........................................................................................................ ˼ 

Ώ���ΔϴϤϴϠόΘϟ�ϪΗΎΟήΨϣϭ�έήϘϤϟ�ϑΪϫ ............................................................................................. ˼ 

˺��ϟ�έήϘϤϠϟ�ϡΎόϟ�ϒλϮ ..................................................................................................................... ˼ 

˻έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ�� ..................................................................................................................... ˼ 

˼�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ�� ................................................................................................................... ˼ 

έήϘϤϟ�ΕΎϋϮοϮϣ��Ν ................................................................................................................. ˽ 

�ϢϴϴϘΘϟϭ�βϳέΪΘϟ��Ω .................................................................................................................. ˾ 

˺���ϢϴϴϘΘϟ�ϕήρϭ�βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ�ςΑέ .................................................. ˾ 

˻ΔΒϠτϟ�ϢϴϴϘΗ�Δτθϧ�� .......................................................................................................................... ˾ 

�˰ϫ��Ϸ�ΩΎηέϹ�Δτθϧ�ϲΑϼτϟ�ϢϋΪϟϭ�ϲϤϳΩΎϛ .................................................................................. ˿ 

�ϭ±��ϖϓήϤϟϭ�ϢϠόΘϟ�έΩΎμϣ ........................................................................................................ ˿ 

˺�ϢϠόΘϟ�έΩΎμϣ�ΔϤΎϗ�� ....................................................................................................................... ˿ 

˻�ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ���ΔΑϮϠτϤϟ .......................................................................................................... ˿ 

�έήϘϤϟ�ΓΩϮΟ�ϢϳϮϘΗ��ί ................................................................................................................ ˿ 

ϒϴλϮΘϟ�ΩΎϤΘϋ��Ρ ................................................................................................................... ̀ 
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ� 
˺���ΕΎϋΎδϟ�ΓΪϤΘόϤϟ�32�
˻���ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣϴϠΔ�  Ϣδϗ�ΐϠτΘϣ� ϯήΧ   
�Ώ ϱέΎΒΟ·�� ϱέΎϴΘΧ��  
˼��ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ�έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ�ϝϭϷ�
˽�έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ���ϥ·��ΕΪΟϭ�

ΪΟϮϳ�ϻ�

˾���έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·���ΕΪΟϭ�
 

ΪΟϮϳ�ϻ 
 
˿���ΔγέΪϟ�ςϤϧ�Ϟϛ�ήΘΧ��ϖΒτϨϳ�Ύϣ 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ �ΔΒδϨϟ 
1 ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�ϖΒτϨϳ�ϻ� ϖΒτϨϳ�ϻ 
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ�� ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
3 ϲϧϭήΘϜϟϹ�ϢϴϠόΘϟ ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
4 όΑ�Ϧϋ�ϢϴϠόΘϟΪ ˻˹ ̂˹̄̂˹� 
5 �ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ���ϯήΧ ˻ϥΎΘϋΎγ �̂̄˹̂� 

�
̀��ΕΎϋΎγ�ϝΎμΗϻ�ϰϠϋ���ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ�ρΎθϨϟ�ϢϠόΘϟ�ΕΎϋΎγ�
˺��ΓΪϤϟ�ωϮΒγϷ�ϲϓ�ϦϴΘϋΎγ�ϊϗϮΑ���ΕήοΎΤϣ˺˹��ΎϋϮΒγ�˻˹�
˻�ϮϳΩϮΘγ�ϭ�ϞϤόϣ�ϖΒτϨϳ�ϻ�
˼�ΔϴϓΎο·�αϭέΩ�ϖΒτϨϳ�ϻ�
˽��ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ����ήϛάΗ��ϯήΧ��˻�ϥΎΘϋΎγ�
�ϲϟΎϤΟϹ�˻˻�

�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
˺��ϟ�ϒλϮϟ�ϡΎόϟ�έήϘϤϠ�

�ΎϤϛ�ˬϪϧΎϛέϭ�ˬϥΎϤϳϹ�ϡϮϬϔϣ�ϥΎϴΑ�ϰϟ·�ΔϓΎο·�ˬϪΩΎΒϣ�ϮϤγϭ�ˬϪΘϴτγϭϭ�ˬϡϼγϹ�ϦγΎΤϤΑ�ϒϳήόΘϟ�έήϘϤϟ�ϝϭΎϨΘϳ
�ϥΎδϧϹ�ΓΎϴΣ�ϰϠϋ�ΎϫήΛϭ�ˬΕΩΎΒόϟ�ϩάϫ�Ϧϣ�ΔϋϮϨΘϣ�ΝΫΎϤϨϟ�ΔγέΩ�ϊϣ�ˬϡϼγϹ�ϲϓ�ΕΩΎΒόϟ�ΪλΎϘϣ�ϝϭΎϨΘϴγ 

˻��έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ��
����ΔΤϴΤμϟ�ΔϴϣϼγϹ�ΓΪϴϘόϟ�ΦϴγήΗ�
���ϪΩΎΒϣ�ϮϤγϭ�ˬϪΘϴτγϭϭ�ϡϼγϹ�ϦγΎΤϣ�ϥΎϴΑ�
��ϡϼγϹ�ϲϓ�ΓΩΎΒόϟ�ΪλΎϘϣ�ϴοϮΗ�
 
˼���ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 ϳ�ϰϠϋ�ϑήόΎϬμΎμΧϭ�ΎϫέΩΎμϣϭ�ΔϴϣϼγϹ�ΔϓΎϘΜϟ  
1.2 οϮϳ�ϢϠόϟ�ΐϟΎρ�ΕΎϤγϭ�ΏΩ  
1.3 Ρήθϳ�ϊϤΘΠϤϟϭ�Ωήϔϟ�ϰϠϋ�ΎϫέΎΛϭ�ΎϬϟϮλϭ�ΎϬΘϴϤϫϭ�ΓΪϴϘόϟ�ϡϮϬϔϣ  
1.4 ΎϬΘϧΎϜϣϭ�ΓΩΎΒόϟ�ϡϮϬϔϣ�νήόΘδϳ�ΎϫέΎΛϭ�ΎϬμΎμΧϭ�ΎϬρϭήηϭ  



 
4 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

2 ΕέΎϬϤϟ  
2.1 �ΔϓΎϘΜϟ�ϦϴΑ�ϥέΎϘϳΔϴϣϼγϹ��έΩΎμϤϟϭ�ϡϮϬϔϤϟ�ΚϴΣ�Ϧϣ�ΔϴΑήϐϟ�ΔϓΎϘΜϟϭϑΪϫϷϭ  
2.2 �ϥΎϛέ�έΎϤΛϭ�ΔϟΩ�ςΒϨΘδϳϥΎϤϳϹ�ΔΘδϟ  
2.3 �ϑήτΘϟϭ�ϮϠϐϟ�Ϧϋ�ΪϴόΑ�ϴΤѧѧѧѧѧѧλ�ϞϜѧѧѧѧѧѧθΑ�ΕΩΎΒόϟϭ�ΓΪϴϘόϟ�αέΎϤϳ�ΎϬΑ�˯ΎΟ�ϲΘϟ�ΔϴτѧѧѧѧѧѧγϮϟΎΑϭ

�ΔϜϠϤϤϟ�Δϳ΅έ�ΎϬϴϠϋ�ΕΪϛϭ�ϡϼγϹ˻˹˼˹ 
 

2.4 �ΕΎϳήψϨϟ�Ϣϫ�ΪϘϨϳΔϴϗϼΧϷ�ΔϴΑήϐϟ  
3 ϢϴϘϟ  
3.1 ΟΎϨϟ�ϡΎόϟ�ΐϟΎρ�ΕΎϤγϭ�ΏΩΑ�ϰϠΤΘϳ  
3.2 ϋ�ϥϮϜϳϼ�ϰϠϋ�ΔϤΎϗ�ΎϬΟέΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΕΎϗΔϴϟϼϘΘγϻ�ΔϴϟϭΆδϤϟ�ϞϤΤΗϭ  
3.3 �ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼγϹ�ΓΪϴϤΤϟ  

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγϝΎμΗϻ�

˺ 
��ϯήΧϷ�ϡϮϠόϟΎΑ�ΎϬΘϗϼϋ�ˬΎϬμΎμΧ�ˬΎϬΘϴϤϫ�ˬΎϬϣϮϬϔϣ��ΔϴϣϼγϹ�ΔϓΎϘΜϟ�ϰϟ·�ϞΧΪϣ��

ϢϠόΘϴγ�ΐϟΎτϟ�ΔϓΎϘΜϟ�ϡϮϬϔϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ˬΎϬΘϴϤϫϭ�ΔϴϣϼγϹ��κΎμΧ�αέΪϴγ�ΎϤϛ
�ϯήΧϷ�Δϴϋήθϟ�ϡϮϠόϟΎΑ�ΎϬρΎΒΗέϭ�ΔϴϣϼγϹ�ΔϓΎϘΜϟ�ϦϴΑ�Δϗϼόϟϭ�ˬΔϴϣϼγϹ�ΔϓΎϘΜϟ 

հ 

˻ 

�ϡϮϬϔϣϥΎδϧϹϭ�ΩϮΟϮϠϟ�ϡϼγϹ�Δϳ΅έ�ϦϳΪϟ��
αέΪϳ�ΐϟΎτϟ�ϡϮϬϔϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΔΟΎΣϭ�ˬϪΘϴϤϫϭ�ˬϪΗΎϔϳήόΗϭ�ˬϦϳΪϟ�ϥΎδϧϹ��Ϧϣ�Ϫϴϟ·

ϪϛϮϠγ�ϴΤμΗϭ��ˬϪΘϳήτϓ�ΚϴΣ��
ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��ˬΕΎϗϮϠΨϤϟϭ�ˬϥϮϜϠϟϭ�ˬϰϟΎόΗϭ�ϪϧΎΤΒγ�ϖϟΎΨϠϟ�ϡϼγϹ�Γήψϧ

�ϥΎδϧϹ�ϡήϛ�ϡϼγϹ�ϥ�ϒϴϛϭΕΎϗϮϠΨϤϟ�ήΎγ�ϰϠϋ�ϩΰϴϣϭ 

հ 

˼ 
ϪϨγΎΤϣϭ�ϡϼγϹ�Δϴτγϭ��

ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ϝϮλ�ΐϟΎτϟ�ϝΎϤϛϭ�ˬϦγΎΤϣ�άϫ�ϦϳΪϟ��αέΪϴγ�ΎϤϛ�ˬϢϴψόϟ
ήϫΎψϣ�Δϴτγϭ�ϡϼγϹ�ϩΪΎϘϋ�ϲϓ�Ϫόήηϭ��ϪϗϼΧϭ 

հ 

˽ 

��ϥΎϤϳϹ�ϡϮϬϔϣ�
�ˬϥΎϤϳϺϟ�Δϴϋήθϟϭ�ΔϳϮϐϠϟ�ΔϘϴϘΤϟ�ϥΎϴΑ�ϰϟ·�ΓΩήϔϤϟ�ϩάϫ�ϕήτΘΗ�ˬΐϴϐϟΎΑ�ϥΎϤϳϻ�ΔϴϤϫϭ

�ϪϧΎμϘϧϭ�ϥΎϤϳϹ�ΓΩΎϳίϭ�ˬϦρΎΒϟϭ�ήϫΎψϟ�ϦϴΑ�Δϗϼόϟϭ�
ϲϓ��ΕΎϔμϟϭ�˯ΎϤγϷ�ˬΔϴΑϮΑήϟ��ͿΎΑ�ϥΎϤϳϹ��
ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ�ϡϮϬϔϣ�ϥΎϤϳϻ�ͿΎΑ��ήΛϭ�ˬϪΗΎϔλϭ�ϪΎϤγϭ�ˬϪΘϴΑϮΑήΑϭ�ˬϩΩϮΟϮΑϭ

ϢϠδϤϟ�ΓΎϴΣ�ϲϓ�ΎϬΑ�ϥΎϤϳϹ�
��ͿΎΑ�ϥΎϤϳϹ�ΔϴϫϮϟϷ�� 

ϡϮϬϔϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ�ϥΎϤϳϻ��ϢϠδϤϟ�ΓΎϴΣ�ϲϓ�ϚϟΫ�ήΛϭ�ˬΔϴϫϮϟϷΎΑ 

հ 

˾ 

ΐΘϜϟϭ�ΔϜϼϤϟΎΑ�ϥΎϤϳϹ��
ϥΎϤϳϻ�ϒϳήόΘΑ�ϰϨόΗ�ΓΩήϔϤϟ�ϩάϫ�ΑΔϜϼϤϟΎ�ΐΘϜϟϭ�ϪΘϴϤϫϭ�ϩέΎΛϭ��

ΎϤϛ�αέΪϴγ�ΕΎϔλ�ΔϜϼϤϟ�ˬϢϬϔΎυϭϭ�ΐΘϜϟϭ�ΔϴϬϟϹ��ΐΟϮϟϥΎϤϳϹ�ˬΎϬΑ��
ΔϓΎοϹΎΑ�ϰϟ·�ϒϗϮϣ�ϢϠδϤϟ�Ϧϣ��ϢϳήϜϟ�ϥήϘϟϭ�ΔϘΑΎδϟ�ΔϳϭΎϤδϟ�ΐΘϜϟ 

հ 

˿ 

ϞγήϟΎΑ�ϥΎϤϳϹ��
�ϒΎυϭ�αέΪϴγ�ΎϤϛ�ˬϩέΎΛϭ�ϪΘϴϤϫϭ�ϞγήϟΎΑ�ϥΎϤϳϹ�ϰϨόϣ�ΐϟΎτϟ�αέΪϴγ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ
�ௌ�ϰϠλ�ϲΒϨϟ�ϕΪλ�ΔϟΩ�ϰϟ·�ΔϓΎοϹΎΑ�ˬϢϬϟΎγέ·�Ϧϣ�ΪμϘϤϟϭ�ϢϬΗΎϔλϭ�ϡϼδϟ�ϢϬϴϠϋ�Ϟγήϟ

ϪϴϠϋ�ϪϗϮϘΣϭ�ϪμΎμΧϭ�ϢϠγϭ 

հ 

̀�

ήΧϵ�ϡϮϴϟΎΑ�ϥΎϤϳϹ��
�αέΪϴγ�ΎϤϛ�ˬϩέΎΛϭ�ϪΘϴϤϫϭ�ήΧϵ�ϡϮϴϟΎΑ�ϥΎϤϳϹ�ϰϨόϣ�ΎϬϴϓ�ΐϟΎτϟ�αέΪϳ�ΓΩήϔϤϟ�ϩάϫ

�ΏΎδΣ�Ϧϣ�ΕϮϤϟ�ΪόΑ�ϥϮϜϳ�Ύϣϭ�ΔϋΎδϟ�ρήη΄ϛ�ήΧϵ�ϡϮϴϟΎΑ�ϥΎϤϳϹ�ΎϬϠϤθϳ�ϲΘϟ�ϖΎϘΤϟ
ϮϬϔϣϭ�ˬϪΘϘϴϘΣϭ�ΚόΒϟ�ΔϟΩ�ϰϟ·�ΔϓΎοϹΎΑ�ˬ˯ΰΟϭ�ΔϋΎϔθϟ�ϡ�

հ�
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́�
έΪϘϟΎΑ�ϥΎϤϳϹ��

�ΐΗήϣ�αέΪϴγ�ΎϤϛ�ˬϪΑ�ϥΎϤϳϹ�έΎΛϭ�έΪϘϟϭ�˯ΎπϘϟ�ϡϮϬϔϣ�ΐϟΎτϟ�αέΪϴγ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ
�ΎϬΑ�ΩήϤϟϭ�έΪϘϟΎΑ�ϥΎϤϳϹ�

հ�

̂�
ΓΩΎΒόϟ��

�ΎϤϛ�ˬΎϫΪλΎϘϣϭ�ΎϬρϭήηϭ�ΎϬμΎμΧϭ�ϡϼγϹ�ϲϓ�ΓΩΎΒόϟ�ϡϮϬϔϣ�ϥΎϴΒΑ�ΓΩήϔϤϟ�ϩάϫ�ϰϨόΗ
�ΓΩΎΒϋ�ΔϴϤϫ�αέΪϴγ�ϢϠδϤϟ�ΓΎϴΣ�ϰϠϋ�ΎϫέΎΛϭ�ௌ�

հ�

˺˹�
ΎϫέΎΛϭ�ϡϼγϹ�ϥΎϛέ��

�ΓΎϛΰϟϭ�ΓϼμϠϟ�ΔϳϮΑήΘϟϭ�ΔϴϧΎϤϳϹ�έΎΛϵ�ΔγέΩ�ϰϠϋ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΰϴϛήΘϟ�ϥϮϜϴγ
�ϢϠδϤϟ�ΓΎϴΣ�ϲϓ�ΞΤϟϭ�ϡϮμϟϭ�

հ�

ωϮϤΠϤϟ�˻˹ 
 

�Ω��βϳέΪΘϟ�ϢϴϴϘΘϟϭ 
˺���ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ�Ϣϴ 

ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 
1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 ϳϭ�ΔϴϣϼγϹ�ΔϓΎϘΜϟ�ϑήό�ΩΪόϳΎϬΎμΧϭ�ΎϫέΩΎμϣ ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ �ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ
ΔϳϮϔθϟϭ 

1.2 �ϞΜϤΘϳ�ϢϠόϟ�ΐϟΎρ�ΕΎϤγϭ�ΏΩΑ ϲϧϭΎόΘϟ�ϢϠόΘϟ �ϢϴϴϘΘϟϭ�ΓήϤΘδϤϟ�ΔψΣϼϤϟ
ϲϋΎϤΠϟ 

1.3 ϦϴΒϳ�ΎϫέΎΛϭ�ΎϬϟϮѧѧѧλϭ�ΎϬΘϴϤϫϭ�ΓΪϴϘόϟ�ϡϮϬϔϣ�Ϡϋ�ϰ
ϊϤΘΠϤϟϭ�Ωήϔϟ ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ �ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ

ΔϳϮϔθϟϭ 

1.4 ϳηϭ�ΎϬΘϧΎϜϣϭ�ΓΩΎΒόϟ�ϡϮϬϔϣ�νήόή�ΎϬρϭ 
ΎϫέΎΛϭ�ΎϬμΎμΧϭ��ϢϠόΗϥήϗϷ��ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ

ήϤδΘϤϟ�ϢϳϮϘΘϟ�ˬΔϳϮϔθϟϭ�
2.0 ΕέΎϬϤϟ 

2.1 �ΔϓΎϘΜϟ�ϦϳήΑ�ϥέΎϘϳΔϴϣϼѧѧѧѧѧѧγϹ�ϣ�ΔϴΑήϐϟ�ΔϓΎϘΜϟϭϦ�
Σ�έΩΎμϤϟϭ�ϡϮϬϔϤϟ�ΚϴϑΪϫϷϭ ϲϨϫάϟ�ϒμόϟ ΔψΣϼϤϟ�ήϤΘδϤϟ�ϢϴϴϘΘϟϭ 

2.2 �ϥΎϛέ�έΎϤΛϭ�ΔϟΩ�ςΒϨΘδϳϥΎϤϳϹ�ΔΘδϟ �ΔϘϳήτϟΔϴήϘΘγϻ 
ΕΎΒΟϭϭ�ΙΎΤΑ΄Α�ϒϴϠϜΘϟ ΕΎΒΟϮϟϭ�ΙϮΤΒϟ�ϢϴϴϘΗ 

2.3 Ϧϋ�ΪϴόΑ�ϴΤѧѧѧѧѧѧλ�ϞϜѧѧѧѧѧѧθΑ�ΕΩΎΒόϟϭ�ΓΪϴϘόϟ�ϖΒτϳ��
ΔϜϠϤϤϟ�Δϳ΅έ�ϖϓϭ�ϑήτΘϟϭ�ϮϠϐϟ�˻˹˼˹ ϲϧϭΎόΘϟ�ϢϴϠόΘϟ �ϢϴϴϘΘϟϭ�ΓήϤΘδϤϟ�ΔψΣϼϤϟ

ϲϋΎϤΠϟ 
2.4 �ΕΎϳήψϨϟ�Ϣϫ�ΪϘϨϳΔϴϗϼΧϷ�ΔϴΑήϐϟ�ϲΗάϟ�ϢϠόΘϟ��
3.0 ϢϴϘϟ�

3.1 ΟΎϨϟ�ϡΎόϟ�ΐϟΎρ�ΕΎϤγϭ�ΏΩΑ�ϰϠΤΘϳ ϲϧϭΎόΘϟ�ϢϠόΘϟ ΔψΣϼϤϟ�ϢϳϮϘΗϭ�ΓήηΎΒϤϟ�
˯ΩϷ 

3.2 ϰϠϋ�ΔϤΎϗ �ΎϬΟέΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΕΎϘϟΎϋ�ϥϮϜϳ��
ΔϴϟϼϘΘγϻ�ΔϴϟϭΆδϤϟ�ϞϤΤΗϭ ϲϧϭΎόΘϟ�ϢϠόΘϟ �ϢϴϴϘΘϟϭ�ΓήϤΘδϤϟ�ΔψΣϼϤϟ

ϲϋΎϤΠϟ 

3.3 �ξόΑ�Ϧϋ�ΚΤΒϟ�ϲϓ�ΔΜϳΪΤϟ�ΔϴϨϘΘϟ�ϡΪΨΘδϳ 
ΞϬϨϤϟ�ΕΩήϔϣ 

�ΙΎΤΑ΄Α�ΐϟΎτϟ�ϒϴϠϜΗ 
ΟϭϭΒ�ϊϤΠϟ�ΝΎΘΤϳ�ΕΎ 

�ΔϴϨϘΘϟ�ϞΎγϭ�ϰϟ·�ΎϬΗΩήϔϣ 
ΔΜϳΪΤϟ 

�ϢϴϴϘΗΙΎΤΑϷ 

˻��Δτθϧ�ϢϴϴϘΗ��ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴϢϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˺ 
έΎΒΘΧϻ�ϱϮϔθϟϭ�ϱήϳήΤΘϟ �ϥΎѧѧѧϋϮѧѧΒѧѧѧѧѧѧѧѧγϷ

�ϊΑήϟϭ�ϦϣΎѧѧѧΜϟ
ήθϋ 

˿˹� 

˻ ήϤΘδϤϟ�ϢϳϮϘΘϟ �ϊϴΑΎѧѧѧѧѧѧѧѧѧγ� Ϟѧѧѧϛ
ΔγέΪϟ 

˺˾� 
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ϡ Δτθϧ�ϘΘϟϴϢϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˼�ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ �ήѧѧѧѧѧѧθϋ�ϱΩΎΤϟ
ήθϋ�ϲϧΎΜϟϭ 

˺˾� 

˽�ϤϟΔψΣϼ��ϢϳϮϘΗϭϷ˯Ω �ϊϴΑΎѧѧѧѧѧѧѧѧѧγ� Ϟѧѧѧϛ
ΔγέΪϟ 

˺˹� 

�
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ��Φϟ�

 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ�ϲΑϼτϟ 
� έήϘϤϟΎΑ�ΐϟΎτϟ�ϒϳήόΗ 
� ΎΤϟ�ξόΑ�ΔόΑΎΘϣϻιΎΧ�ϡΎϤΘϫ�ϰϟ·�ΝΎΘΤΗ�ϲΘϟ�ΔϳΩήϔϟ�Ε� 
� �Δϴϔϴϛ�ϰϟ�ΐϟΎτϟ�ϪϴΟϮΗΓΩΎϓϹ�ΔΜϳΪΤϟ�ΕΎϴϨϘΘϟ�Ϧϣ� 
� ΔϴΒΘϜϤϟ�ΕΎϋΎδϟ� 
� ϢϬϓ�ϰϠϋ�ϢϬΗΪϋΎδϤϟ�ϦϴϴϤϳΩΎϛ�ϦϳΪηήϤΑ�Ώϼτϟ�ϊϴϤΟ�ςΑέ��ϞϴΠδΘϟ�ΕΎϴϠϤϋϭ�ΞϣΎϧήΒϟ�ΕΎΒϠτΘϣ 
� ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�ϲγέΪϟ�έήϘϤϠϟ�Δϴδϴήϟ�ΔΤϔμϟ�ϰϠϋ�βϳέΪΘϟ�ΔΌϴϫ�ϮπόΑ�ΔλΎΨϟ�ϝΎμΗϻ�ΕΎϣϮϠόϣ�ϊϴϤΟ�ήθϧ 
 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
˺���ΔϤΎϗ�έΩΎμϣ�ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�έήϘϤϠϟ ˺� ΪΒϋ�ΦϴθϠϟ�ϲϣϼγϹ�ϦϳΪϟ�ϦγΎΤϣ�ϲϓ�ήμΘΨϤϟ�έΪϟ��ήλΎϧ�ϦΑ�ϦϤΣήϟ
�ϱΪόδϟ����ΡήηϦϴϤϴΜόϟ�ΪϤΤϣ�ΦϴθϠϟ�ϥΎϤϳϹ�ϝϮλ 

�ϊΟήϤϟΓΪϧΎδϤϟ ˻� �ϲϧΎϬϔλϷ�ΐϏήϠϟ�ϦϴΗΩΎόδϟ�ϞϴμΤΗϭ�ϦϴΗ΄θϨϟ�ϞϴμϔΗ 
˼� �ΔϳίϮΠϟ�Ϣϴϗ�ϦΑϻ�ϞϴϠόΘϟϭ�ΔϤϜΤϟϭ�έΪϘϟϭ�˯ΎπϘϟ�ϞΎδϣ�ϲϓ�ϞϴϠόϟ�˯Ύϔη 

�έΩΎμϤϟΔϴϧϭήΘϜϟϹ ΔϳΩϮόδϟ�ΔϴϤϗήϟ�ΔΒΘϜϤϟ 

ήΧϯ�  

�
˻���ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�ΔΑϮϠτϤϟ 

ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

ϖϓήϤϟ 
�Φϟ·�����ΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬνήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟ�ΕΎϋΎϘϟ��

ΓΰϬΠϣ�ΔϴγέΩ�ΔϋΎϗ��ΔϴοήΘϓ�
ΔΒΘϜϣ��ΔϴϧϭήΘϜϴϟ 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��

�ΏϮγΎΣ�ΓΰϬΟΖϨϟΎΑ�ΔτΒΗήϣ�
�ΔϴοήΘϓ�ΕΎϋΎϗ 

ΕΰϴϬΠΗ�ϯήΧ��κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ��ΪΟϮϳ�ϻ 
�

��ίϢϳϮϘΗ��ΓΩϮΟ�έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘϢϴ�

βϳέΪΘϟ�ΔϴϠϋΎϓ ΐϟΎτϟ�ˬβϳέΪΘ ϟ�ΔΌ ϴϫ�˯Ύѧѧѧѧѧѧѧπϋ�ΔϨΠϟ�ˬ
ΓΩϮΠϟϢδϘϟ�ΓέΩ·�ˬ��ΕΎϧΎΒΘγϻ��ήηΎΒϣ�ήϴϏ�

ΐϟΎτϟ�ϢϴϴϘΗ�ϕήρ�ΔϴϠϋΎϓ ϴψϨϟ�ϊΟήϤϟή�ϕέϭ�Ϧϣ�ΔѧѧϴϮѧѧѧѧѧѧθϋ�ΕΎѧѧϨϴϋ�ΔѧѧόΟήϣ�
Ώϼτϟ�ΕΎΑΎΟ·�

ϢϠόΘϟ�ΕΎΟήΨϣ�ϞϴμΤΗ�ϯΪϣ ΞϣΎϧήΒϟ�ΕΩΎϴϗ ήηΎΒϣ�ϢϴϴϘΗ�
�

�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ�ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
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ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ��ϳϢΘ��ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ��

�
Ρ�ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ�ϢδϘϟ�βϠΠϣ�
ΔδϠΠϟ�Ϣϗέ��

ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 

1.  Credit hours: 4 (3+1) 
2. Course type 
a. University  College Χ Department  Others   
b. Required Χ Elective   
3.  Level/year at which this course is offered: Level 1st/ 1st  year 
4.  Pre-requisites for this course (if any):  
 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 60 100% 
2 Blended    
3 E-learning   
4 Distance learning    
5 Other    

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 30 
3 Tutorial    
4 Others   
 Total 60 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
 
The course will cover the principles of general physics, such as measurements, vectors, Motion 
LQ�RQH�GLPHQVLRQ��1HZWRQ¶V�ODZV��ZRUN�DQG�HQHUJ\��7KH�FRXUVH�ZLOO�DOVR�SURYLGH�D�FRQFHSWXDO�
background of experimental physics sufficient to enable students to take courses that are more 
advanced in related fields. 
2. Course Main Objective 
 
After completing this course student should be able to: 

1. Define the concepts of the measurements, length, time, and weight. 
2. Differentiate between the vectors and the scalars 
3. Calculate the vectors sum, and vectors product. 
4. Define the concepts of force and gravity. 
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5. $SSO\�1HZWRQ¶V�ODZV�RI�PRWLRQ�WR�FDOFXODWH�WKH�SRsition, velocity and acceleration.  
6. Differentiate between Work, Energy, and power. 

In addition to these items, the students should gain practical skills through performing some 
experimental class. 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and understanding  
1.1 Define the physical quantities related to the measurement, motion in one dimension, 

vectors, Newton's law of motion, work and energy .  
K1 

1.2 Describe the concepts and physical laws related to the measurement, motion in one 
dimension, vectors, Newton's law of motion, work and energy using the mathematical 
formula. 

K2 

1.3   
2 Skills:  

2.1 Apply physics laws to calculate physical quantities related to the measurement, motion 
in one dimension, vectors, Newton's law of motion, work and energy. 

S1 

2.2 Explain the procedures for scientific theoretical treatments as well as empirical 
observations. 

S2 

2.3   
3 Values:  

3.1 Work effectively responsibly in teamwork V2 
3.2   

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 

Measurement 
භ Measuring Things 
භ The International System of Units 
භ Changing Units  
භ Length  
භ Significant Figures and Decimal Places  
භ Time  
භ Mass  

5 

2 

Motion Along a Straight Line  
භ Position, Displacement, and Average Velocity 
භ Motion  
භ Position and Displacement  
භ Average Velocity and Average Speed  
භ Instantaneous Velocity and Speed  
භ Acceleration  
භ Constant Acceleration: A Special Case  
භ Another Look at Constant Acceleration  
භ Free-Fall Acceleration  
භ Graphical Integration in Motion Analysis  

5 

3 

Vectors  
භ Vectors and Their Components  
භ Vectors and Scalars  
භ Adding Vectors Geometrically  
භ Components of Vectors  

5 
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භ Unit Vectors Adding Vectors by Components  
භ Vectors and the Laws of Physics  
භ Multiplying Vectors  

4 

Motion in Two and Three Dimensions  
භ Position and Displacement  
භ Position and Displacement  
භ Average Velocity and Instantaneous Velocity  
භ Average Acceleration and Instantaneous Acceleration  
භ Projectile Motion  
භ Uniform Circular Motion  
භ Relative Motion in One Dimension  
භ Relative Motion in Two Dimensions  

5 

5 

Force and Motion-I  
භ Newtonian Mechanics  
භ 1HZWRQ¶V�)LUVW�/DZ� 
භ Force  
භ Mass  
භ 1HZWRQ¶V�6HFRQG�/DZ� 
භ Some Particular Forces  
භ 1HZWRQ¶V�7KLUG�/DZ� 
භ $SSO\LQJ�1HZWRQ¶V�/DZV� 

5 

6 

Force and Motion-II 
භ Friction 
භ Properties of Friction 
භ The Drag Force and Terminal Speed 
භ Uniform Circular Motion Forces 

5 

 

Practical Part:  
භ Safety Procedures in the Lab. 
භ Introduction to Graphing and Data Analysis 
භ The Errors in Experimental Physics  
භ Fine Measurements 
භ The Lever 
භ Force Table-I 
භ Force Table-II 
භ Position, Velocity, and Acceleration 
භ 1HZWRQ¶V�6HFRQG�/DZ 
භ Free Fall 

10 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Define the physical quantities related to the 
course.  1. Demonstrating the basic 

principles through 
lectures. 

1. Solve some examples 
during the lecture. 

2. Discussions during the 
lectures 

3. Exams: 

1.2 Describe the concepts and physical laws 
related to the course using the mathematical 
formula. 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.3  2. Discussing phenomena 

with illustrating pictures 
and diagrams. 

3. Lecturing method: 
භ Board, Power point. 
භ Discussions 
භ Brain storming 
භ Start each chapter by 

general idea and the 
benefit of it. 

4. Do some experimental 
in the Laboratory  

a) Quizzes. 
b) Midterm exams. 
c) Final exam. 
d) Practical exams. 

2.0 Skills 
2.1 Apply physics laws to calculate physical 

quantities related to the course. 
1. Solve some problems in 

physics during lectures. 
2. Following some proofs 

during lectures.  
3. Encourage students to 

participate in solving 
problems.  

 

1. Solve some examples 
during the lecture. 

2. Discussions during the 
lectures 

3. Exams: 
a) Quizzes. 
b) Midterm exams. 
c) Final exam. 
d) Practical exams. 

2.2 
Explain the procedures for scientific 
theoretical treatments as well as empirical 
observations. 

2.3 
 

3.0 Values 

3.1 
Work effectively responsibly in teamwork භ Give students tasks of 

duties. 
භ Organize the students as 

a small group in the lab. 

භ Evaluate the scientific 
reports.  

භ Discussing the reports 
with each teamwork. 

භ Evaluate the efforts of 
each student in 
preparing the report. 

3.2 
 

 
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm Exam  7th 20 % 
2 HomeWorks & Quizzes All weeks 10 % 
3 Practical Exam End of the semester 20 % 
4 Final Exam End of the semester 50% 

    
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
 
Each student will be supervised by academic adviser in Physics Department and the time table 
for academic advice were given to the student each semester.   (4 hrs per week) 

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks +DOOLGD\�	�5HVQLFN�� -HDUO�:DONHU�� ³)XQGDPHQWDOV� RI� 3K\VLFV´� ��WK�
Edition (2018) 
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Essential References 
Materials  

Electronic Materials  

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

භ Classroom  
භ Laboratory 
භ Library  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
භ Data show 
භ Black Bord 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching Strategies Students Questionnaire 
Effectiveness of student assessment Instructor Exams 
Extent of achievement of course learning 
outcomes Instructor Course report 

Quality of learning resources Instructor Course report 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department × Others   
b. Required × Elective   
3.  Level/year at which this course is offered: First level/First year 
4.  Pre-requisites for this course (if any): 

None 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 36 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (Exam, Quizzes, Activities,…) 4 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This introductory calculus course covers differentiation and integration of functions of one 
variable. It is the first in a three-course sequence of calculus.  Key topics of the course include 
precalculus, limits and continuity, derivatives, integrals. 
2. Course Main Objective 
The primary objective of the course is to introduce students to the concepts of calculus and to 
develop the student’s confidence and skill in dealing with mathematical expressions. To 
achieve this goal, the course will help the student understand the following basic concepts: 
limits, continuity , derivatives and integration involving real-valued functions of one variable 
(including algebraic and trigonometric functions). 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 
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CLOs Aligned 
PLOs 

1.1 Recognize the characteristics of a function expressed in symbolic or 
graphic form. 

K1 

1.2 Outline the definitions of limits and continuity of a single-variable 
function and related theorems. 

K1, K4 

1.3 Define the basic concept of a derivative of a single-variable function 
and learn the different rules, formulas and theorems for computing the 
derivative of a function in calculus. 

K1, K4 

1.4 Define the basic concepts and techniques of integration of polynomial, 
rational, and trigonometric functions. 

K3, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Analyze functions represented in a variety of ways: graphical, 

numerical or analytical 

S1, S8 

2.2 Determine the limits of functions and their continuity at points or on 
intervals. 

S1, S3, S8 

2.3 Calculate the derivative of various type of functions using the rules and 
techniques of differentiation. 

S1, S8, S9 

2.4 Evaluate integrals of real functions using basic rules and techniques of 
integration. 

S6, S8, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Apply the computational and conceptual principles of calculus to the 
solutions of various mathematical problems. 

V2, V3 

3.2 Justify the choice of different steps in problem resolution procedure. V2, V3 
3.3 Solve problems using a range of formats and approaches in basic 

science. 
V1, V2, V3 

3.4 Show the ability to work independently and within groups. V2 
 

 
 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 

Calculus:Pre  
(i) Exponents and Radicals.  
(ii) Solving Equations.  
(iii) Inequalities and Absolute Values. 
(iv) Lines 

8 

2 
Functions 

(i) Functions: Definition, Graphs and Operations   
(ii) Trigonometric Functions and Identities.  

4 

3 Limits and Continuity: 8 
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(i) Introduction to Limits  
(ii)  Theorems on limits  
(iii)  Limit at infinity and infinite limits  
(iv)  Continuity  

4 

Differentiation  
(i) Definition of Derivative (Using Limits) 
(ii) Rules and Theorems for Finding Derivatives 
(iii) Derivative of Trigonometric Function 
(iv) Chain Rule 
(v) Higher Order Derivatives 

10 

5 
Integration  

(i) Antiderivatives. 
(ii) Fundamental Theorems of Calculus. 

6 

6 Others 
Preprimaries, Quizzes, Activities …  

4 

Total 40 
 
 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Recognize the characteristics of a 
function expressed in symbolic or 
graphic form. 

Lecture and Tutorials  Exams, quizes 

1.2 
Outline the definitions of limits and 
continuity a single-variable function 
and related  theorems. 

Lecture and Tutorials  Exams, quizes 

1.3 
List the different rules, formulas and 
theorems for computing derivatives of 
functions. 

Lecture and Tutorials  Exams, quizes 

1.4 

Define the basic concepts and 
techniques of integration of 
polynomial, rational, and 
trigonometric functions. 

Lecture and Tutorials  Exams, quizes 

2.0 Skills 
2.1 Analyze functions represented in a 

variety of ways: graphical, numerical 
or analytical. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.2 Determine the limits of functions and 
their continuity at points or on 
intervals. 

Lecture/ Individual 
or group work  

Exams, quizes 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.3 Calculate the derivative of various 

type of functions using the rules and 
techniques of differentiation. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.4 Apply the concept of derivative to 
completely analyze graph of a 
function. 

Lecture/ Individual 
or group work 

Exams, quizes 

2.5 Evaluate integrals of real functions 
using basic rules and techniques of 
integration. 

Lecture/ Individual 
or group work 

Exams, quizes 

3.0 Values 
3.1 Apply the computational and 

conceptual principles of calculus to the 
solutions of various mathematical 
problems. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.2 Justify the choice of different steps in 
problem resolution procedure. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.3 Solve problems using a range of 
formats and approaches in basic 
science. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.4 Show the ability to work 
independently and within groups. 

Lecture/ Individual 
or group work  

Exams, quizes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks • Calculus (9th Edition), Dale Varberg, Edwin Purcell and 
Steven Rigdon, Prentice Hall (2006). 

Essential References 
Materials 

• Thomas' Calculus (14th Edition), George B. Thomas 
• Precalculus: Mathematics for Calculus (6th Edition), James 
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Stewart 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: First level/First  year 
4.  Pre-requisites for this course (if any): 

None 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Mathematics is closely related to the details and activities of human daily life and activities. 
Foundations of mathematics is a term sometimes used in some fields of mathematics, such as 
mathematical logic, sets theory, proof theory and model theory. This course will introduce 
principles of mathematical logic and define sets, membership, Cartesian product and relations 
on sets. Mappings (or sometimes called functions) and binary operations will be presented. 
Primary definitions with examples of groups, rings, and fields will be introduced.  
 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify statements, negation and De Morgan’s laws.  K3 
1.2 Identify different methods of proofs that can be applied to prove many 

mathematical problems.  

K3 

1.3 Present basic concepts of sets and their operations.  K3, K5 
1.4 State the basic rules of logical equivalence K1 
1.5 Describe Cartesian product of sets and the concept of relations  
1.6 Define mappings and their types.  K1 
1.7 State groups, rings and fields. K1, K3 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between relations on sets (reflexive, symmetry and transitive).  S1, S5 
2.2 Use methods of proofs for solving many mathematical problems.  S3, S9 
2.3 Apply algebraic structures on sets. S3, S5 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on foundations of 
mathematics, which is the key to understand most of mathematical 
subjects. 

V2 

3.2 Interpret graphical and qualitative representations of solutions to 
problems  

V2, V4 

3.3 Evaluate fundamental concepts of sets, Cartesian product, mappings, 
and the interrelationship between operations, groups, rings and fields. 

V2, V4 

3.4 Generalize mathematical concepts in problem-solving through 
integration of new material and modeling. 

V4 
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C. Course Content 

No List of Topics 
Contact 
Hours 

1 

Principle of Mathematical Logic: 
4 

 
Statements, negation of statements, truth tables and Connectives 
Methods of proofs (direct proof, proof by contrapositive, proof by 
contradiction, proof by mathematical induction) 

2 

Sets, membership and algebra of sets: 

6 
 

Method of defining a set (listing method, characteristic property), finite 
and infinite sets. Membership and inclusion, Universal and existential 
quantifiers. Power set, Algebra of sets (union, intersection, universal set, 
complement of a set, symmetric difference, De Morgan’s laws, Venn 
diagrams, Membership tables, membership tables, sets of numbers (N, Z, 
Q, R and C). 

3 

Cartesian Product and Relations on Sets 

6 
 

Ordered pairs, Cartesian product of sets, Binary relations on sets, reflexive, 
symmetric, transitive relations, Skew-symmetric (Anti-symmetric), 
Equivalence relation, ordered relation, Partition of sets and equivalence 
classes, Partial ordered relation, Inverse of relation, Composition of 
relations. Diagrams of relations. 

4 

Mappings (Functions): 

6 
 

Definition of mapping, Image of mapping, Inverse image of mapping 
Special types of mappings (injective (1-1), surjective (onto), bijective (1-1 
and onto), Identity mapping, Composition of mappings, Bijection 
mappings as permutations, inverse of mapping. Equivalence of sets, 
Countable sets and non-countable sets, Cardinal numbers, Contour 
Theorem. 

5 

Binary Operations: 

6 
 

Definition and examples of binary operations, closure of a binary 
operation, commutative and associative operations, Identity element, 
Inverse of element, Systems of two operations, Homomorphism between 
two closed algebraic systems. 

6 

Introduction to Groups: 

6 
 

Definition of semigroups and examples, Definition of groups and 
elementary examples, Definition of subgroups and examples  
Definition of cyclic groups and examples, Definition of symmetric groups 
and examples, Partition of groups and cosets. 

7 

Introduction to Rings and Fields: 
6 
 

Definition of rings and elementary examples, Integral domains, Definition 
of fields and elementary examples, some properties of rings. Ring of 
polynomials. 



 
6 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Identify statements, negation and De 
Morgan’s laws.  

Lecture and Tutorials  Exams, quizzes 

1.2 
Identify different methods of proofs 
that can be applied to prove many 
mathematical problems.  

Lecture and Tutorials  Exams, quizzes 

1.3 Present basic concepts of sets and their 
operations.  

Lecture and Tutorials  Exams, quizzes 

1.4 State the basic rules of logical 
equivalence 

  

1.5 Describe Cartesian product of sets and 
the concept of relations 

Lecture and Tutorials  Exams, quizzes 

1.6 Define mappings and their types.  Lecture and Tutorials  Exams, quizzes 
1.7 State groups, rings and fields.   
2.0 Skills 
2.1 Compare between relations on sets  

( reflexive , symmetric and transitive ).  
Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use methods of proofs for solving 
many mathematical problems.  

Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply algebraic structures on sets. Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on foundations of 
mathematics, which is the key to 
understanding most of mathematical 
subjects. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.2 Interpret graphical and qualitative 
representations of solutions to 
problems  

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
sets, Cartesian product, mappings, and 
the interrelationship between 
operations, groups, rings and fields. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through integration 
of new material and modeling. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 
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*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1- Guide to Abstract Algebra by: Carol Whitehead, Edited by 
David Towers Edition 2nd Edition: ISBN:9780333794470  

2- Set Theory and related topics by: Seymour Lipschutz, 
Schaum’s Outlines Series : ISBN:0-07-038159-3 

3- Basic Abstract Algebra by: P. B. Bhattacharya, S. K. Jain, S. R. 
Nagpaul, Cambridge University Press, Jum. II 21, 1415 
AH - Mathematics - 487 pages ISBN: 0-521-46081-6 and 0-
521-46629-6 

Essential References 
Materials 

1- A First Course in Abstract Algebra, 7th Edition 7th edition, by 
John B. Fraleigh; Publisher: Pearson; 7 edition (November 16, 2002) 
ISBN-10: 0201763907: ISBN-13: 978-0201763904 
2- Modern Algebra: An Introduction 6th Edition, by John R. Durbin; 
Publisher: Wiley; 6 edition (December 31, 2008) 
ISBN-10: 0470384433 ISBN-13: 978-0470384435. 

3 – Theory and Problems of Abstract Algebra by Frank Ayres 
and Lloyd R. Jaisingh, Schaum’s Outlines Series. Second 
Edition. 

Electronic Materials 

https://en.wikipedia.org/wiki/Set_theory 
https://en.wikipedia.org/wiki/Map_(mathematics) 
https://en.wikipedia.org/wiki/Binary_operation 
https://en.wikipedia.org/wiki/Group_(mathematics) 
https://en.wikipedia.org/wiki/Ring_(mathematics) 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources Data Show, Smart Board  
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Item Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Other Resources  

(Specify, e.g. if specific laboratory 
equipment is required, list requirements or 

attach a list) 
None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Maha Alshareef 
Reference No.  
Date  
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A. Course Identification  
 
1.  Credit hours:  4 hours 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: 
1st Year 

 

4.  Pre-requisites for this course (if any): 
EMI Colleges ± English Language 1 

5.  Co-requisites for this course (if any): 
 
N/A 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage�� 
1� Traditional classroom 12 hours per week 75% 
2 Blended  16 hours per week 100% 
3 E-learning 4 hours per week 25% 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture (16 hours) X (10 
weeks) 

2 Laboratory/Studio 0 
3 Tutorial��  0 
4 Others (specify) 0 
 Total 160 hours 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
English Language 2 is a single-level, English for General Purposes (EGP) course. All students 
who are admitted to Bachelor in the EMI Colleges (Medical Colleges/ College of Engineering/ 
College of Computer Sciences/ College of Business Administration/ Applied Sciences) are 
required to take this course in the second semester of the first year of their program. The 
course is offered in 10 weeks with a 16-hour-per week teaching plan covering the four 
language skills. It intends to develop students' knowledge and ability of English language in 
all major skills which include reading, writing, listening, and speaking, as well as in sub-skills 
including grammar, vocabulary, and pronunciation. 
 
2. Course Main Objective 
English Language 2 is one level taking students from (CEFR) A2 to B1. 
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3. Course Learning Outcomes  
CLOs 

1.0 Knowledge 
1.1 By the end of the course, the students are expected to be able to:  

 
exhibit adequate comprehension of simple and complex spoken materials at the B1 
level through recognizing key words, stress, intonation, pauses, and linkers in fast 
speech.    
- understand the main ideas of conversations, presentations, radio programmes, news reports, podcasts, 

discussions and interviews 
- identify main ideas and supporting ideas 
- develop listening for detail, examples and reasons 
- listen for opinions, attitude, and identify fact from opinion 
- identify rhetorical questions in a presentation 
- recognize how discourse markers help identify main points, especially in academic discussions, 

presentations and lectures 
 
1.2 

demonstrate an understanding of grammar at the B1 level, incorporating tenses, part of 
speech, modal auxiliaries, and sentence structure.   
- XVH�LQGLUHFW�TXHVWLRQV�³&DQ�\RX�WHOO�PH�ZKHUH�«"�,¶G�OLNH�WR�NQRZ�ZKDW«´ 
- use discourse markers for contrasting ideas 
- expand knowledge of present perfect to include how long something has occurred, and whether 

something has been done or not 
- XVH�PRGDOV�IRU�JLYLQJ�DGYLFH�³,�ZRXOG«��\RX�VKRXOG��FRXOG«´ 
- be aware of the difference in use of present continuous, going to and will for the future 
- use -ed and -ing adjectives correctly to describe feelings or opinions 
- use the past simple and past continuous correctly in narrative 
- use conditionals for present and future real conditions, and for unreal conditions to talk about 

imaginary situations or to express wishes 
- use present and past passive tenses when a product is more important than the producer 
- use used to for past habits 
- use modals for necessity, obligation, etc 

 
1.3 

recognize and use lexical items such as words, collocations, and derivatives, both in 
general and academic contexts at the B1 level. 
- develop vocabulary of the topics covered in order to be able to talk about them with others 
- develop a bank of vocabulary for functional use, such as for describing the condition of possessions, 

for making decisions and plans, losing and finding things, describing progress 
- use linking words for contrast, such as although, but, however, on the other hand. Be aware of their 

position in sentences and whether they are used in formal or informal texts 
- use a range of vocabulary for describing graphs 
- use this and these for referencing within a text 
- be aware of collocations, such as significant advantage, key point, and how they can help to follow 

and understand a talk 
- be aware of the different types of phrasal verb 
- provide definitions of difficult vocabulary in presentations��XVLQJ�H[SUHVVLRQV�VXFK�DV�µwhat I mean 
LV«¶�µWKDW¶V�ZKHQ«¶ 

2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple and complex written texts at the B1 level through 
applying the skills of scanning, skimming, guessing from context and through 
recognizing linking words.    
- use scanning (to find information quickly) and skimming skills (to predict the meaning of the text 

from visuals, titles or common words) 
- LGHQWLI\�WKH�DXWKRU�RU�VSHDNHU¶V�DXGLHQFH�DQG�SXUSRVH 
- read for opinions, attitude, and identify fact from opinion 
- understand meaning from context in both written and spoken texts 
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2.1.2 

compose coherent/cohesive texts at the B1 level for various general and academic 
purposes through applying the skills of brainstorming ideas, composing an outline, and 
editing/revision.    
- write short texts, such as a travel post, movie review, an ad to request something, etc 
- write an email, short story or anecdote of more than one paragraph 
- use an appropriate opening and closing for a formal email 
- write a description of a trend (describing statistics), using notes 
- write complex sentences 
- support opinions with facts in formal (academic) writing 
- use a variety of linking words 
- use parallelism for bullet points in presentations and resumés 

 
2.1.3 

communicate effectively in spoken language at the B1 level in tasks such as oral 
presentations, group discussion, expressing opinions, and short talks.   
- discuss familiar and unfamiliar topics 
- reach a common consensus, eg who should be class leader  
- give short presentations 
- rank items in order of importance 
- show interest using short questions 
- repeat to show comprehension 

2.2 Critical Thinking 
- develop well-reasoned, persuasive arguments 
- analyze sources of information when conducting research 
- evaluate things from a different perspective, eg what makes other people happy 
- evaluate and rank items according to usefulness or importance 
- evaluate arguments (evidence of support or relevance) 
- analyze advantages and disadvantages 
- infer meaning from written or spoken text 
- identify a specific audience and consider their need 
- appraise a text according to criteria, and provide feedback 
- identify inconsistencies and errors 
- appraise arguments 
- evaluate the approach of others and reflect on personal assumptions, beliefs and values 
- understand the links between ideas 
- organize ideas in a logical, systematic way 
- evaluate problems and propose solutions 
- reflect on knowledge gained 

2.3 Communication, Information Technology, Numerical 
- research, discuss and present information 
- describe and give personal opinions on a variety of topics 
- express general beliefs 
- paraphrase where needed 
- give recommendations 
- present persuasively  

2.4 Psychomotor 
- give confident, persuasive presentations 
-take part in a role play 
-use intonation to show mood: express agreement, surprise, confidence, trepidation, 
etc. 

-use softening techniques when expressing opinions 
-EH�DZDUH�RI�µFKXQNLQJ¶�LQ�VSHHFK 
-use linking and weak forms in sentences 

3.0 Values  
3.1 develop life-long learning strategies so that students can take full responsibility of their 

English language skill development. 
3.2 develop academic integrity. 
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3.3 collaborate in knowledge building and co-operate with peers: 
-  hold short discussions with a partner to activate knowledge before listening tasks 
- hold short discussions with a partner to synthesize knowledge post-listening 
- work with others to brainstorm, create a convincing argument 
- give feedback to peers on writing, presentations, etc. 
- ask for opinions and check information 

3.4 take the responsibilities to meet the requirements of the jobs market: 
- write a personal statement 
- write a resumé 
- be aware of the importance of good time management 
- be aware of the importance of turn-taking in debates or discussions 
- be aware of learning from failure 

�
C. Course Content 

No� List of Topics 
Contact 
Hours�

Evolve 3 Special Edition: Level 2 (B1) 

1 
Unit 1: Who We Are 
Personality, getting to know someone, spending money, qualities of a leader 
9LGHR��:KDW¶V� WKH�ULJKW�MRE�IRU�\RX" 

 

2 

Unit 2: So Much Stuff 
Personal possessions, describing things, switching topics, collecting things, 
the story of a person or place, essential items to take 
Video: Collections, old and new 

 

3 

Unit 3: Smart Moves 
Describing a city, getting around, asking for and giving directions, a written 
SHUVRQDO� VWDWHPHQW�� GHVFULELQJ�FKDQJHV� DQG�WUHQGV��D�µVHFUHW�VSRW¶ 
9LGHR��2QH�GD\� LQ« 

 

4 

Unit 4: Think First 
2SLQLRQV�DQG� UHDFWLRQV� �³LW¶V�LQWHUHVWLQJ´�� ³,¶P�LQWHUHVWHG´��� SODQQLQJ�D�WULS��
reassurance, describing plans, travel posts, microadventure 
Video: Making plans 

 

5 

Unit 5: And then ... 
Lost and found, needing and giving help, surprises, storytelling, selfies, 
µ%HOLHYH� LW�RU�QRW¶ 
Video: Lost and found 

 

6 

Unit 6: Impact 
Big-city problems, problems and solutions, concern and relief, a podcast point 
of view, Big-FLW\�OLIH��µJUHHQ¶�FLW\�SODQQLQJ 
Video: Green in the city 

 

7 

Unit 7: Entertain Us 
Reading, TV and movies, declining invites, a movie review, children and 
technology, changing tastes 
Video: The history of cinema 

 

8 

Unit 8: Getting There   
Recent activity, describing progress, catching up, time management, hobbies, 
a better life 
Video: Serious hobbies 

 

9 

Unit 9: Make It Work  
College subjects, studying or working from home (WFH), confidence ± or 
lack of it, a resumé, bilingual education, a perfect job 
Video: The college life 
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10 

Unit 10: Why We Buy 
µ*UHHQ¶�FORWKLQJ��SURGXFW�RULJLQV��D�JRRG�FKRLFH"�3URGXFW�IHHGEDFN��
souvenirs, psychology of shopping 
Video: Tricks of the ad world 

 

11 
Unit 11: Pushing Yourself  
Success, unreal situations, giving and responding to opinions, your comfort 
zone, the psychology of fear, success stories 
Video: Testing your physical limits 

 

12 

8QLW�����/LIH¶V�/LWWOH�/HVVRQV 
Accidents, extreme experiences, describing and asking about feelings, an 
anecdote, learning a skill 
Video: I learned my lesson! 

 

Total�  
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge 
1.1 By the end of the course, the 

students are expected to be able to:  
 
exhibit adequate comprehension of 
simple and complex spoken materials 
at the B1 level through recognizing 
key words, stress, intonation, pauses, 
and linkers in fast speech.    
 
- understand the main ideas of conversations, 
presentations, radio programmes, news reports, 
podcasts, discussions and interviews 
- identify main ideas and supporting ideas 
- develop listening for detail, examples and 
reasons 
- listen for opinions, attitude, and identify fact 
from opinion 
- identify rhetorical questions in a presentation 
- recognize how discourse markers help 
identify main points, especially in academic 
discussions, presentations and lectures 

Listening exercises 

 
Listening mid-term 
exam 
 
Listening final exam 



 
8 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
 

1.2 
demonstrate an understanding of 
grammar at the B1 level, incorporating 
tenses, part of speech, modal 
auxiliaries, and sentence structure.   
- XVH�LQGLUHFW�TXHVWLRQV�³&DQ�\RX�WHOO�PH�
ZKHUH�«"�,¶G�OLNH�WR�NQRZ�ZKDW«´ 
- use discourse markers for contrasting ideas 
- expand knowledge of present perfect to 
include how long something has occurred, and 
whether something has been done or not 
- XVH�PRGDOV�IRU�JLYLQJ�DGYLFH�³,�ZRXOG«��\RX�
VKRXOG��FRXOG«´ 
- be aware of the difference in use of present 
continuous, going to and will for the future 
- use -ed and -ing adjectives correctly to 
describe feelings or opinions 
- use the past simple and past continuous 
correctly in narrative 
- use conditionals for present and future real 
conditions, and for unreal conditions to talk 
about imaginary situations or to express wishes 
- use present and past passive tenses when a 
product is more important than the producer 
- use used to for past habits 
- use modals for necessity, obligation, etc. 

Grammar exercises 

 
Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes    
Writing Final Exam 
Final Exam 

1.3 recognize and use lexical items such as 
words, collocations, and derivatives, 
both in general and academic contexts 
at the B1 level. 
- develop vocabulary of the topics covered in 
order to be able to talk about them with others 
- develop a bank of vocabulary for functional 
use, such as for describing the condition of 
possessions, for making decisions and plans, 
losing and finding things, describing progress 
- use linking words for contrast, such as 
although, but, however, on the other hand. Be 
aware of their position in sentences and 
whether they are used in formal or informal 
texts 
- use a range of vocabulary for describing 
graphs 
- use this and these for referencing within a 
text 
- be aware of collocations, such as significant 
advantage, key point, and how they can help to 
follow and understand a talk 
- be aware of the different types of phrasal 
verb 
- provide definitions of difficult vocabulary in 
SUHVHQWDWLRQV��XVLQJ�H[SUHVVLRQV�VXFK�DV�µZKDW�
,�PHDQ�LV«¶�µWKDW¶V�ZKHQ«¶ 

 
 
 
 
 
Writing, reading, and 
vocabulary exercises 

 
 
Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes 
Writing Final Exam 
Final Exam 
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2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple 
and complex written texts at the B1 
level through applying the skills of 
scanning, skimming, guessing from 
context and through recognizing linking 
words.   
- use scanning (to find information quickly) and 
skimming skills (to predict the meaning of the 
text from visuals, titles or common words) 
- LGHQWLI\�WKH�DXWKRU�RU�VSHDNHU¶V�DXGLHQFH�DQG�
purpose 
- read for opinions, attitude, and identify fact 
from opinion 
- understand meaning from context in both 
written and spoken texts 

Reading 
comprehension 
exercises 

Classroom discussion 
Midterm exam 
Final exam 

 
2.1.2 

compose coherent/cohesive texts at the 
B1 level for various general and 
academic purposes through applying 
the skills of brainstorming ideas, 
composing an outline, and 
editing/revision.  
- write short texts, such as a travel post, movie 

review, an ad to request something, etc 
- write an email, short story or anecdote of 

more than one paragraph 
- use an appropriate opening and closing for a 

formal email 
- write a description of a trend (describing 

statistics), using notes 
- write complex sentences 
- support opinions with facts in formal 

(academic) writing 
- use a variety of linking words 
- use parallelism for bullet points in 

presentations and resumés 

Writing exercises 

Continuous writing 
assessment 
   
Writing Final Exam 
 

2.1.3 communicate effectively in spoken 
language at the B1 level in tasks such 
as oral presentations, group discussion, 
expressing opinions, and short talks.   
- discuss familiar and unfamiliar topics 
- -reach a common consensus, eg who should 

be class leader  
- give short presentations 
- rank items in order of importance 
- show interest using short questions 
- repeat to show comprehension 

Speaking exercises 
Discussion 
Presentation, eg an 
advertisement, a 
tourist campaign, a 
YouTube video 

Continuous speaking 
assessment 
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2.2 Critical Thinking 
- develop well-reasoned, persuasive 

arguments 
- analyze sources of information when 

conducting research 
- evaluate things from a different perspective, 

eg what makes other people happy 
- evaluate and rank items according to 

usefulness or importance 
- evaluate arguments (evidence of support or 

relevance) 
- analyze advantages and disadvantages 
- infer meaning from written or spoken text 
- identify a specific audience and consider 

their need 
- appraise a text according to criteria, and 

provide feedback 
- identify inconsistencies and errors 
- appraise arguments 
- evaluate the approach of others and reflect 

on personal assumptions, beliefs and values 
- understand the links between ideas 
- organize ideas in a logical, systematic way 
- evaluate problems and propose solutions 
- reflect on knowledge gained 

  

2.3 Communication, Information 
Technology, Numerical 
 
- research, discuss and present 
information 
- describe and give personal opinions 
on a variety of topics 
- express general beliefs 
- paraphrase where needed 
- give recommendations 
- present persuasively  
 
 
 
 
 

 
Demonstrations 
Active self-learning  
Pair work 
Group work 
e-learning 
Online material 
(Encourage students 
to make their 
presentations to small 
groups in the class) 
 

0RQLWRULQJ�VWXGHQWV¶�
progress 
 
Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 
 
(Evaluation of 
presentations may be 
by peers) 

2.4 Psychomotor 
 
- give confident, persuasive 
presentations 
- take part in a role play 
- use intonation to show mood: express 
agreement, surprise, confidence, 
trepidation, etc 
- use softening techniques when 
expressing opinions 
- EH�DZDUH�RI�µFKXQNLQJ¶�LQ�VSHHFK 
- use linking and weak forms in 
sentences 

 
Active self-learning  
Pair work 
Group work 
 

 
0RQLWRULQJ�VWXGHQWV¶�
progress 
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3.0 Values  
 

3.1 
 develop life-long learning strategies so 
that students can take full 
responsibility of their English language 
skill development. 

Cambridge 
application 
 
Cambridge LMS 

Built-in immediate 
feedback 

3.2 develop academic integrity. Writing exercises 

Continuous writing 
assessment 
Continuous speaking 
assessment   
Writing Final Exam 

 
3.3 

collaborate in knowledge building and 
co-operate with peers: 
- hold short discussions with a partner to 

activate knowledge before listening tasks 
- hold short discussions with a partner to 

synthesize knowledge post-listening 
- work with others to brainstorm, create a 

convincing argument 
- give feedback to peers on writing, 

presentations, etc 
- ask for opinions and check information 

Peer work 
Group work 

Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 

 
3.4 

take the responsibilities to meet the 
requirements of the jobs market: 
 
- write a personal statement 
- write a resumé 
- be aware of the importance of good time 
management 
- be aware of the importance of turn-taking in 
debates or discussions 
- be aware of learning from failure 

Individual, peer and 
group work inside 
classrooms. 
 
Extramural language 
work to master the 
competencies at this 
language level. 

0RQLWRULQJ� VWXGHQWV¶�
progress 
 
 

 
2. Assessment Tasks for Students  

# Assessment task* � Week Due 
Percentage of 

Total Assessment 
Score�

1 Midterm Exam   thThe 5 30 

2 Listening Mid-term Exam   thThe 6 5 
3� Continuous writing assessment thto the 10 stfrom the 1 5 
4� Continuous speaking assessment thto the 10 stfrom the 1 5 
5� 3 Quizzes (average)     th/ 9th/ 6rd3 5 
6 Online Practice thto the 10 stfrom the 1 5 
6� Listening Final Exam  thThe 10 5 
7� Writing Final Exam thThe 11 5 
8� Final Exam thThe 11 35 

 Total  100 
 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
Course instructors are ready to answer all students' queries during their lectures or during office 
hours and they can be reached by personal meeting, e-mails, WhatsApp or telegram. 
All students have the e-mail and office hours of the course instructor through student handouts 
distributed to the student at the beginning of each semester. 

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks 
Hendra, L., Ibbotson, M., 2¶'HOO, K., Tilbury, A. (2019). Evolve 3 
Special Edition�� 6WXGHQW¶V� %RRN� ZLWK� 3UDFWLFH� ([WUD�� &DPEULGJH�
University Press. UK: Cambridge University Press. 

Essential References 
Materials Multimedia 

Electronic Materials Cambridge LMS 

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.)�

Classrooms 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.)�
data show, Smart Board, and Cambridge application 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

Blackboard 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

Faculty members Direct: Course reports 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

University students Direct: Evaluation surveys 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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H. Specification Approval Data 
Council / Committee Curriculum and Accreditation Committees  �
Reference No. �
Date Dec 28.2021�
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ� 
����ΕΎϋΎδϟ��ΓΪϤΘόϤϟ���
�����ωϮϧ�έήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ���P ϛ�ΐϠτΘϣΔϴϠ��  �Ϣδϗ�ΐϠτΘϣ� �ϯήΧ   
�Ώ ϱέΎΒΟ·���P ϱέΎϴΘΧ���  
���ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ�έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ���
��έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ���ϥ·��ΕΪΟϭ�
 

�ΪΟϮϳ�ϻ�
����έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·����ΕΪΟϭ�
 
 
 
����ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ �ΕΎϋΎδϟ�ΩΪϋΔϴδϳέΪΘϟ �ΔΒδϨϟ 
� �ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�  
� �ΞϣΪϤϟ�ϢϴϠόΘϟ   
� �ϢϴϠόΘϟϲϧϭήΘϜϟϹ�� � 100� 
� �ϢϴϠόΘϟΪόΑ�Ϧϋ��   
� ϯήΧ��   
�
���ΕΎϋΎγ��ϝΎμΗϻ�ϰϠϋ���ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ��ρΎθϨϟ��ϢϠόΘϟ�ΕΎϋΎγ�
��ΕήοΎΤϣ���
���ϞϤόϣ�ϭ�ϮϳΩϮΘγ·��
���αϭέΩ�ΔϴϓΎο·��
��ήΧ�ϯ���ήϛάΗ��
�ϲϟΎϤΟϹ����

�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ��ΔϴϤϴϠόΘϟ 
�� ϟ�ϒλϮ�ϟ�ϡΎόϟ��έήϘϤϠ�

ϑΩϬϳ��Ϋϫ��έέϘϣϟ���ϰϟ·����ϑϳέόΗ��ΔϳγΎγϷ�ϡϳϫΎϔϣϟΎΑ�ΏϟΎρϟ��Ωϭϣϟϭ�ΓίϬΟϸϟΔϳϣϗέϟˬ��ΕΎϳΟϣέΑϟˬ��ΎϬϣϳϫΎϔϣϭˬ��ϬΗΎϘϳΑρΗϭΎ����ΙϳΣ
ϝϣηϳ���ΔϳϟΎΗϟ �ΕΎϋϭοϭϣϟ �ϝϭΎϧΗ���ΔϣΧοϟ �ΕΎϧΎϳΑϟ �ωΩϭΗγϣ�ˬΕΎϳΟϣέΑϟ �ΔγΩϧϫ�ϝϭΣ�ΕΎϔϳέόΗϭ�ˬΔϳϠϳϐηΗϟ �έΗϭϳΑϣϛϟ �Δϣυϧ

��ΔϔϠΗΧϣϟ�ΕΎϳϧϘΗϟ�ˬΔϳΑΎΣγϟ�ΕΎϣΩΧϟϭϛέηϟ�ΎϬϣΩΧΗγΗ�ϲΗϟΕΎ����ϖϳΑρΗ�ϝϳϐηΗϭ�˯ΎϧΑϟ�ˬωϭέηϣ�ϱ��ϑΗϭϬϟ�ΕΎϘϳΑρΗ�ϡϫ΄Α�ϑϳέόΗ
ϭ�ΕΎϛΑηϟϭ �ΔϟϭϣΣϣϟΔϳϔϳϛ����ˬΕΎϣϭϠόϣϟ �ϝϘϧΎϳηϷ �ΕϧέΗϧ �ΕΎϳγΎγ�˯ΎϛΫϟ �ΓΎϛΎΣϣ�Δϳϔϳϛϭ�ΕΎΗϭΑϭέϟ �ΎϳΟϭϟϭϧϛΗΑ �ϑϳέόΗϟϭ �˯

�ϱέηΑϟ�Δϳϣϫ΄Α�ϑϳέόΗϟϭ��ΕΎϣϭϠόϣϟ�ϥϣϭ�ϲΗΎϣϭϠόϣϟ�ϲϋϭϟ�
���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ�� 

ϡΩΧΗγΎΑ�ΔϘϠόΗϣϟ�ΔΛϳΩΣϟ�ΕΎϳϧϘΗϟϭ�ΔϳγΎγϷ�ϡϳϫΎϔϣϟϭ�ΕΎΣϠρλϣϟΎΑ�ΏϟΎρϟ�ϑϳέόΗ�ϰϟ·�έέϘϣϟ�ϑΩϬϳ��ϲϟϵ�ΏγΎΣϟ���
��ˬϙϟΫ�ϰϟ·�ΔϓΎο·�ϡΎϬϣϟ�ίΎΟϧϹ�ΔϣΩΧΗγϣϟϭ�ΔΛϳΩΣϟ�ΔϳϧϘΗϟΎΑ�ΔϘϠόΗϣϟ�ΕΎϘϳΑρΗϟ�ϡϫ΄Α�ϖϠόΗϳ�Ύϣϳϓ�ϲΗΎϣϭϠόϣϟ�ϲϋϭϟ�ΩΎϳί�ϥΈϓ

�����έέϘϣϟ�ΫϬϟ�Δγϳέϟ�ϑΩϫϷ�ΩΣ�έΑΗόϳ�ΔϳϠϋΎϔΑ�ΔϳγΎγϷ�Δϳϣϭϳϟ 
�
����ϢϠόΘϟ�ΕΎΟήΨϣ��έήϘϤϠϟ 

�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ���
�ΝήΨϣ��ϢϠόΘϟ
�ςΒΗήϤϟΞϣΎϧήΒϠϟ���

� ϢϬϔϟϭ�ΔϓήόϤϟ� 
��� �ϑήόΘϟ�ϰϠϋ�Ϲ�ΔϴγΎγϷ�ϢϴϫΎϔϤϟΓέΩ��ΔϤψϧΐγΎΤϟ�Δϴϛάϟ�ϒΗϮϬϟϭ�ϲϟϻ�ΔϴϠϴϐθΘϟ� 
����ΔθϗΎϨϣ�Η�ϢϫΕΎϘϴΒτ���ΐγΎΤϟΎϬΗΎϔϴϨμΗϭ�ΔϔϠΘΨϤϟ�ϲϟϻ���ΕΎϣϮϠόϤϟ�ΕΎϋΩϮΘδϣϭΔϤΨπϟ  
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�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ���
�ΝήΨϣ��ϢϠόΘϟ
�ςΒΗήϤϟΞϣΎϧήΒϠϟ���

��� �ϑήόΘϟ�ϰϠϋ��ΕΎϜΒθϟ�ωϮϧΔϴΗϮΒϜϨόϟ�ΔϜΒθϟϭ  
��� ��ρΎΒϨΘγϭΗϴϤϴΰ���Ϧϣϵ�ϡΪΨΘγϻ�ϕήρ�Ϧϣ�ήϴϐϟϭΔϴϨϘΘϠϟ� 
� ΕέΎϬϤϟ  
2.1 ϖϴΒτΗ���ΔΜϳΪΤϟ�ΔϴϤϗήϟ�ΕΎϴϨϘΘϟ�ΕϼϜθϤϟ�ϞΤϟ� 
2.2 ΔϴϨϘΘϠϟ�ΔϨϣϵ�ϡΪΨΘγϻ�ϕήρ�έΎϴΘΧ�Γ˯Ύϔϛϭ�ΔϴϟΎόϔΑ�ΎϬϘϴΒτΗϭ� 
� ϢϴϘϟ  
��� ϖϴΒτΗ��ΔϴλϮμΨϟϭ�ΔϴϜϠϤϟ�ϕϮϘΤΑ�ΔϴϗϼΧϷ�ΐϧϮΠϟ�  
��� �ΔϛέΎθϤϟ�ϲϓΔθϗΎϨϤϟ�ΔϴϟΎόϔΑ��ϲϓ�ϞϤόϟ�ϖϳήϓ�� 

�

��ΝΕΎϋϮοϮϣ��έήϘϤϟ�� 
ϡ��ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� Δϣυϧ�ϲϟϵ�ΏγΎΣϟ�ΔϳϠϳϐηΗϟ���
� ΔηΎϧϟ�ΕΎϳϧϘΗϟ ΕϧέΗϧϻ�έΑϋ�ϝϣόϟϭ� ��
� Ωϋϭϗ�ΕΎϣϭϠόϣϟ�ΕΎϣΩΧϟϭ�ΔϳΑΎΣγϟ  � 
���ΔϔϠΗΧϣϟ�ΕΎϳϧϘΗϟϘϳΑρΗ�ϝϳϐηΗϭ�˯ΎϧΑϟϲϟϵ�ΏγΎΣϟ�ΕΎ�� 
� �ΔϟϭϣΣϣϟ�ϑΗϭϬϟ�ΕΎϘϳΑρΗ � 
� �ΕΎϛΑηϟϭ�ΕϧέΗϧϻ ��
� �ϲϋΎϧρλϻ�˯ΎϛΫϟ � 
� ΕΎΗϭΑϭέϟ�ΎϳΟϭϟϭϧϛΗϭ�˯ΎϳηϷ�ΕϧέΗϧ���� 
��ϲϣϗέϟ�ϝϭΣΗϟ � 
���ϲΗΎϣϭϠόϣϟ�ϲϋϭϟ�ΕΎϣϭϠόϣϟ�ϥϣϭ  � 

ωϮϤΠϤϟ� ���
�
�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 
ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ��βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 

� �ϢϬϔϟϭ�ΔϓήόϤϟ 

������ϰϠϋ�ϑήόΘϟ�Ϲ�Δϴ˰˰γΎ˰˰γϷ�ϢϴϫΎϔϤϟ��ΐ˰˰γΎΤϟ�ΔϤψϧ�ΓέΩ
�Δϴϛάϟ�ϒΗϮϬϟϭ�ϲϟϻΔϴϠϴϐθΘϟ 

Εή˰˰ ˰˰οΎΤ˰ϣ��ˬΕ˯ήϗ��ϭ���ϢϠόΗ
ϲΗΫ�ˬ��ϲϓ�Δτ˰θϧϻϭ�ΕΎΒϳέΪΘϟ

αέΪ˰˰ ϟ �Δ˰˰ ϋΎ˰˰ ϗ����ˬΎ˰˰ ϬΟέΎ˰˰ Χ �ϭ
�Γή ϓ˰Ϯ Θ˰˰Ϥ ϟ˰ �ΕϭΩϷϭ �ϊ ϗ˰Ϯ˰Ϥ ϟ˰

ΖϧήΘϧϻ�ΔϜΒη�ήΒϋ 

�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ 

����Η�Ϣϫ�Δ˰θϗΎϨϣ��ΕΎϘϴΒτ�ϲϟϻ�ΐ˰γΎΤϟ��ΎϬΗΎϔϴϨ˰μΗϭ�ΔϔϠΘΨϤϟ
ΔϤΨπϟ�ΕΎϣϮϠόϤϟ�ΕΎϋΩϮΘδϣϭ 

Εή˰˰ ˰˰οΎΤ˰ϣ��ˬΕ˯ήϗ��ϭ���ϢϠόΗ
ϲΗΫ�ˬ��ϲϓ�Δτ˰θϧϻϭ�ΕΎΒϳέΪΘϟ

αέΪ˰˰ ϟ �Δ˰˰ ϋΎ˰˰ ϗ����ˬΎ˰˰ ϬΟέΎ˰˰ Χ �ϭ
�Γή ϓ˰Ϯ Θ˰˰Ϥ ϟ˰ �ΕϭΩϷϭ �ϊ ϗ˰Ϯ˰Ϥ ϟ˰

ΖϧήΘϧϻ�ΔϜΒη�ήΒϋ 

�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ 

�����ϰϠϋ�ϑήόΘϟ��ΔϜΒθϟϭ�ΕΎϜΒθϟ�ωϮϧΔϴΗϮΒϜϨόϟ 

Εή˰˰ ˰˰οΎΤ˰ϣ��ˬΕ˯ήϗ��ϭ���ϢϠόΗ
ϲΗΫ�ˬ��ϲϓ�Δτ˰θϧϻϭ�ΕΎΒϳέΪΘϟ

αέΪ˰˰ ϟ �Δ˰˰ ϋΎ˰˰ ϗ����ˬΎ˰˰ ϬΟέΎ˰˰ Χ �ϭ
�Γή ϓ˰Ϯ Θ˰˰Ϥ ϟ˰ �ΕϭΩϷϭ �ϊ ϗ˰Ϯ˰Ϥ ϟ˰

ΖϧήΘϧϻ�ΔϜΒη�ήΒϋ 

�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ 

��� ΰϴϴϤΗϭ�ρΎΒϨΘγ��ΔϴϨϘΘϠϟ�Ϧϣ�ήϴϐϟϭ�Ϧϣϵ�ϡΪΨΘγϻ�ϕήρ�
Εή˰˰ ˰˰οΎΤ˰ϣ��ˬΕ˯ήϗ��ϭ���ϢϠόΗ

ϲΗΫ�ˬ��ϲϓ�Δτ˰θϧϻϭ�ΕΎΒϳέΪΘϟ
αέΪ˰˰ ϟ �Δ˰˰ ϋΎ˰˰ ϗ����ˬΎ˰˰ ϬΟέΎ˰˰ Χ �ϭ

�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ�
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ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ��βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 
�Γή ϓ˰Ϯ Θ˰˰Ϥ ϟ˰ �ΕϭΩϷϭ �ϊ ϗ˰Ϯ˰Ϥ ϟ˰

ΖϧήΘϧϻ�ΔϜΒη�ήΒϋ�
� ΕέΎϬϤϟ 

2.1 ϖϴΒτΗ��ΕϼϜθϤϟ�ϞΤϟ�ΔΜϳΪΤϟ�ΔϴϤϗήϟ�ΕΎϴϨϘΘϟ�ϲ˰˰ ΗΫ �Ϣ˰˰ Ϡ˰˰ ό˰˰ Η��ˬ��ΕΎ˰˰ Β˰˰ ϳέΪ˰˰Θ˰˰ ϟ
ϲϠϤόϟ�ϖϴΒτΘϟ�ˬΔτθϧϷϭ 

�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ��ϭ

ΔϴϋϮΒγϷ�ΕΎΒΟϮϟ 

2.2 Δϴ˰ϨϘΘϠϟ�ΔϨ˰ϣϵ�ϡΪΨ˰Θ˰˰ ˰˰γϻ�ϕήρ�έΎϴ˰ΘΧ����Δϴ˰ϟΎό˰ϔΑ�ΎϬ˰ϘϴΒτΗϭ
Γ˯Ύϔϛϭ�

��ήΒϋ �˯Ύ˰˰ ϨΘϗϻ�ˬϲΗά˰˰ ϟ �Κ˰˰ΤΒϟ
ΖϧήΘϧϻ�ΔϜΒη�ϊϗϮϣ ΔϴϋϮΒγϷ�ΕΎΒΟϮϟ 

� �ϢϴϘϟ�

��� ϖϴΒτΗ��ΔϴλϮμΨϟϭ�ΔϴϜϠϤϟ�ϕϮϘΤΑ�ΔϴϗϼΧϷ�ΐϧϮΠϟ�ΔμϨϤϟ�ήΒϋ�ΕΎθϗΎϨϣ 
�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
�ϭ�ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ
ΔϴϋϮΒγϷ�ΕΎΒΟϮϟ 

��� �ϲϓ�ΔϛέΎθϤϟΔϴϟΎόϔΑ�ΔθϗΎϨϤϟ��ϞϤόϟ�ϖϳήϓ�ϲϓ��ΔμϨϤϟ�ήΒϋ�ΕΎθϗΎϨϣ�
�ΔμϨϣ�ήΒϋ�ΕΎθϗΎϨϣ
�ϭ�ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ
ΔϴϋϮΒγϷ�ΕΎΒΟϮϟ�

�
���Δτθϧ�ϢϴϴϘΗ��ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ �ϢϴϴϘΘϟ�ΖϴϗϮΗ�
��ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴ�Ϣϴ 

��ΕΎΒΟϭ���ΔϴϧϭήΘϜϟϻ�ϢϴϠόΘϟ�ΔμϨϣ�ήΒϋ� ������   ��� 
��έΎΒΘΧ ϲϔμϧ�ϱήϳήΤΗ� ��±���  ��� 
��ϲΎϬϧ�ϱήϳήΤΗ�έΎΒΘΧ�� ��  ��� 

Δτθϧ�ϘΘϟ�ϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗ�ˬ���ˬϲϬϔη���νήϋϲϤϳΪϘΗ�ˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ��Φϟ�
 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ�ϲΑϼτϟ 

ϞϗϷ�ϰϠϋ�ΎϴϋϮΒγ�ΔϋΎγ�ϝΪόϤΑ�ΔϴϋϮΒγ�ΔϴΒΘϜϣ�ΕΎϋΎγ�κϴμΨΗ�ϢΘϳ 
��ΕΎϘϴΒτΗ�ξόΑ�ϞϴϠΤΗϭ�Ρήη�ΎϬϟϼΧ�Ϧϣ�ϢΘϳ�ΔϴΜΤΑ�εΎϘϧ�ΕΎϘϠΣ�ΪϘϋ��ΎϬϨϣ�ΓΩΎϓϺϟ�ΔϴϧϭήΘϜϟϹ�ϊϗϮϤϟ�ξόΑ�ϰϟ·�ΐϟΎτϟ�ΩΎηέ·

ϲϟϻ�ΐγΎΤϟ��Δϴϛάϟ�ΓΰϬΟϷ�ΕΎϘϴΒτΗ�ϝϼΧ�Ϧϣ�ΔϴϣϮϴϟ�ΎϨΗΎϴΣ�ϲϓ�ΔϣΪΨΘδϤϟ 

 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
����ΔϤΎϗ�έΩΎμϣ��ϢϠόΘϟ�

�ϊΟήϤϟβϴήϟ�έήϘϤϠϟ 
x �ΔΒγϮΤϟ�ΕΎϴγΎγ�ΏΎΘϛ±���ϭήϜΑ�ΪϟΎΧ����� 

x On the Foundation of Computing, Giuseppe. P (2020), Oxford 
University Press   

�ϊΟήϤϟΓΪϧΎδϤϟ 

x μΎμΧϭ�ϪϣϮϬϔϣ�ϲϧήΒϴδϟ�ϦϣϷ�ϪΘγΎϴγϭ�Ϫ±��ϊϳΎθϟ�Ϊόγ�ΪϟΎΧ�������
x �ϢϴϠόΘϟ�ϲϓ�ϪΗΎϣΪΨΘγϭ�ϲϟϵ�ΐγΎΤϟ±��ΓΩϮϓ�ΪϤΤϣ�Ζϔϟϭ��������
x �ΎϬϋϮϧϭ�ΕΎϣϮϠόϤϟ�Ϧϣ�ϲϓ�ΕΎϫΎΠΗ±��ΪϟΎΨϟ�ΪϤΤϣ�ϱέΎγ��������
x �ΔϤΨπϟ�ΕΎϧΎϴΒϟ�Ε˯Ύπϓ±��ϢϟΎγ�Ϊϴόγ�ΔϤρΎϓϭ�ϱέϮϬψϟ�ϕϭίήϣ�ΪΒϋ�˻˹˻˺���
x �ή˰μόϟ�ΕΎϴϨϘΗ�ϲϓ�ΓέϮΛ�ϲϋΎϨτ˰λϻ�˯Ύϛάϟ±�ௌ�ΪΒϋϭ�ϝϼΑ�ΐϴΒΣ�ΪϤΣ���ϲγ˰Ϯϣ��

˻˹˺̂� 
x ��ΕΎϣϮϠόϤϟ�ΕΎϴϗϼΧ���ϱΪϳέϮϠϓ�ϮϧΎϴγϮϟ��˻˹˺̂� 

 

�έΩΎμϤϟ�ΔϴϧϭήΘϜϟϹ �ΩΪΤΗ�˱ΎϘΣϻ 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Giuseppe+Primiero&text=Giuseppe+Primiero&sort=relevancerank&search-alias=books
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ήΧϯ��  

�
����ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�ΔΑϮϠτϤϟ 

�ήλΎϨόϟ �έήϘϤϟ�ΕΎΒϠτΘϣ 

ϖϓήϤϟ 
�ΕΎϋΎϘϟ�νήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ���Φϟ·����� 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
��ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��

ΔϴοήΘϓ�ϞϣΎόϣ�
ϲϧϭήΘϜϟ�ϢϠόΗ�ϡΎψϧ 

ΕΰϴϬΠΗ�ήΧϯ���κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ� 
�

��ίϢϳϮϘΗ��ΓΩϮΟ��έήϘϤϟ�
�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ �Θϟ�ϕήρϴϘ�Ϣϴ�

βϳέΪΘϟ�ΔϴϠϋΎϓ ΔΒϠτϟ��ϥΎϴΒΘγ�
ϠϋΎϓϴΏϼτϟ�ϢϴϴϘΗ�ϕήρ�Δ ήϴψϨϟ�ϊΟήϤϟ��ϥΎϴΒΘγ�

�ϞϴμΤΗ�ϯΪϣέήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ �ΔΌϴϫ�˯ΎπϋβϳέΪΘϟ ϥΎϴΒΘγ�ˬήϳέΎϘΗ�ˬΓήηΎΒϣ�
ϢϠόΘϟ�έΩΎμϣ ήϴψϨϟ�ϊΟήϤϟ �ϥΎϴΒΘγ�
�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ���βϳέΪΘϟ�ΔϴϠϋΎϓ�ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣ�ˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ��Φϟ·�

ϤϴϘϤϟϥϮ��ˬΔΒϠτϟ���ΔΌϴϫ�˯Ύπϋ�ˬβϳέΪΘϟ��ΕΩΎϴϗ�ˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψ�ήϴ�ˬ�ϯήΧ��ϳϢΘ���ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ���
�
Ρ��ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ��
ΔδϠΠϟ�Ϣϗέ��

ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 

1.  Credit hours: 4 Credits 
2. Course type 
a. University  College √ Department  Others   
b. Required √ Elective   
3.  Level/year at which this course is offered: 1st Year / 1st  Level 
4.  Pre-requisites for this course (if any):  

5.  Co-requisites for this course (if any):  
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact 
Hours Percentage  

1 Traditional classroom 60hrs 100% 
2 Blended  - - 
3 E-learning - - 
4 Distance learning  - - 
5 Other  - - 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture  30hrs 
2 Laboratory/Studio 30hrs 
3 Tutorial   - 
4 Others (specify)/ Office hours 40hrs 
 Total 100 hrs 

 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
 
General Biology provides an overview of life on Earth, the evolutionary relationships among 
major groups of organisms, and the structural and functional characteristics of these organisms. 
The course covers major areas of biology ranging from cellular to whole organism and includes the study 
of ecosystems. The focus on cellular level processes leads to an understanding of the importance and 
roles of the cell. By comparing the processes in unicellular organism and multicellular plants and 
animals, candidates investigate the increasing levels of life complexity. The key areas of biodiversity 
and interdependence are covered, along with the processes leading to evolution as well as food security 
and ethical issues. General Biology  is intended primarily for students majoring in any of the 
biological sciences or life science-related fields (Chemistry, physics, and mathematics).  
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2. Course Main Objective 

The main objective of this course is to give an overview of the many features that are common 
to living organisms and what is meant by "life" and "living organisms.  
 

 
3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding  
K1 Understanding the basic biological principles through an integrated 

approach. 	
 

K2 Investigating the cellular processes of living organisms with an 
emphasis on biological chemistry applications. 	

 

K3 Identify the unifying themes and key concepts of different organisms. 	  
K4 Describe the anatomy, function, genetics and evolution of different 

types of organisms. 
 

K5 Demonstrate factual knowledge of contemporary natural science.  

2 Skills :  
S1 The student will apply contemporary scientific models to describe the 

natural world. 
 

S2 To understand and apply the scientific method.  
S3 Demonstrate basic problem-solving processes, including observation, 

inference, measurement, prediction, use of numbers, classifying and use 
of space and time relationships in life sciences 

 

S4 Demonstrate integrated process skills, including identification and 
control of variables, interpretation of data, formulation and testing of 
hypotheses, and experimentation in the life sciences. 

 

3 Values:  

V1 
An awareness of ethical, social and cultural issues within a global context 
and their importance in the exercise of professional skills and 
responsibilities. 

 

V2 
A commitment to continuous learning and the capacity to maintain 
intellectual curiosity throughout life. 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 

The Chemistry of Life  
• The Chemical Context of Life  
• Water and Life  
• Carbon and the Molecular Diversity of Life  
• The Structure and Function of Large Biological Molecules 

3 

2 

The CellL	 
• A Tour of the Cell  
• Membrane Structure and Function 
• An Introduction to Metabolism 
• Cellular Respiration and Fermentation 
• Photosynthesis  

3 
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• Cell Communication  
• The Cell Cycle  

3 

Genetics 
• Meiosis and Sexual Life Cycles  
• Mendel and the Gene Idea  
• The Chromosomal Basis of Inheritance  
• The Molecular Basis of Inheritance  
• Gene Expression: From Gene to Protein 
• Regulation of Gene Expression 
• Viruses  
• DNA Tools and Biotechnology 

4 

 

Mechanisms of Evolution 
• Descent with Modification: A Darwinian View of Life  
• The Evolution of Populations   
• The Origin of Species  
• The History of Life on Earth 

3 

4 

The Evolutionary History of Biological Diversity 
• Phylogeny and the Tree of Life 
• Bacteria and Archaea 
• Protists  
• Plant Diversity I: How Plants Colonized Land  
• Plant Diversity II: The Evolution of Seed Plants  
• Fungi 
• An Overview of Animal Diversity  
• An Introduction to Invertebrates  
• The Origin and Evolution of Vertebrates 

4 

5 

Plant Form and Function 
• Vascular Plant Structure, Growth, and Development  
• Resource Acquisition and Transport in Vascular Plants  
• Soil and Plant Nutrition  
• Angiosperm Reproduction and Biotechnology  
• Plant Responses to Internal and External Signals  

4 

6 

Animal Form and Function  
• Basic Principles of Animal Form and Function  
• Animal Nutrition 
• Circulation and Gas Exchange  
• The Immune System 
• Osmoregulation and Excretion 
• Hormones and the Endocrine System  
• Animal Reproduction 
• Animal Development  
• Neurons, Synapses, and Signaling 
• Nervous Systems 
• Sensory and Motor Mechanisms 
• Animal Behavior 

5 

7 
Ecology 

• An Introduction to Ecology and the Biosphere  
• Population Ecology 

4 
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• Community Ecology   
• Ecosystems and Restoration Ecology  
• Conservation Biology and Global Change  

Total 30 
 
 

No Practical Topics 
Contact 
Hours 

1 Biology Lab Safety, Lab Notebook, Basic Biology Laboratory 
Equipment 

3 

2 

!"#$%&#'#"()%*$+&#,-&#.%(/-0.1-&.12((
• Questions and Hypotheses Exercise  
• Designing Experiments to Test Hypotheses Exercise  
• Designing an Experiment Exercise 
• Presenting and Analyzing Results Exercise  
• Interpreting and Communicating Results  

 

3 

3 

3#"1.+".4$+(-%5(6$77+(/-0.1-&.12(
• The Compound Light Microscope Exercise  
• Basic Microscope Techniques Exercise  
• The Stereoscopic Microscope Exercise  
• The Organization of Cells 

 

3 

4 

8#''9+#.%(-%5(:+;.+#+(/-0.1-&.12((
• Diffusion of Molecules Exercise 
• Osmotic Activity in Cells Exercise  
• Investigating Osmolarity of Plant Cells 
 

3 

5 

6$7797-1(<$+4#1-&#.%(-%5(=$1;$%&-&#.%(/-0.1-&.12!!
• Alcoholic Fermentation Exercise 
• Cellular Respiration Exercise  
• Designing and Performing Your Open-Inquiry Investigation  

 

3 

6 

>?.&.+2%&?$+#+(/-0.1-&.12((
• The Wavelengths of Light for Photosynthesis Exercise 
• Pigments in Photosynthesis Exercise  
• Separation and Identification of Plant Pigments by Paper 

Chromatography Exercise  
• Determining the Absorption Spectrum for Leaf Pigments 

 

3 

7 

3#&.+#+(-%5(3$#.+#+(/-0.1-&.12((
• Modeling the Cell Cycle and Mitosis in an Animal Cell Exercise  
• Observing Mitosis and Cytokinesis in Plant Cells Exercise 
• Observing Chromosomes, Mitosis, and Cytokinesis in Animal 

Cells Exercise  
• Modeling Meiosis Exercise  

3 
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• Meiosis in Sordaria fimicola: A Study of Crossing  
 

8 

!@-"&$1#.7.,2(/-0.1-&.12!!
• Investigating Characteristics of Bacteria Exercise 
• Ecological Succession of Bacteria in Milk Exercise 
• Bacteria in the Environment Exercise  
• Controlling the Growth of Bacteria 

 

3 

9 

A%#;-7(8$*$7.4;$%&(/-0.1-&.12((
• Development in Echinoderms: Sea Urchin and Sea Star Exercise  
• Development in an Amphibian Exercise  
• Development in the Zebraflsh Exercise  
• Development in a Bird: The Chicken 

 

3 

10 

>7-%&(B1.C&?(/-0.1-&.12((
• Factors Influencing Seed Germination Exercise  
• Plant Growth Regulators: Auxin Exercise 
• Plant Growth Regulators: Gibberellins Exercise  

 

3 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

K1 
Understanding the basic 
biological principles through 
an integrated approach.  

Lectures 
Lab work 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

K2 Understanding the cellular 
processes of living organisms. 

Lectures 
Lab work 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

K3 
Identify the unifying themes 
and key concepts of different 
organisms.  

Lectures 
Lab work 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

K4 

Describe the anatomy, 
function, genetics and 
evolution of different types of 
organisms. 

Lectures 
Lab work 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

K5 
Demonstrate factual 
knowledge of contemporary 
natural science. 

Lectures 
Research activity. 
Web based study 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

2.0 Skills 

S1 

The student will apply 
contemporary scientific 
models to describe the natural 
world. 

Lectures 
Lab work 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

S2 To understand and apply the 
scientific method. 

Lectures 
Lab work 
Research activity 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

S3 

Demonstrate basic problem-
solving processes, including 
observation, inference, 
measurement, prediction, use 
of numbers, classifying and 
use of space and time 
relationships in life sciences 

Lectures 
Lab work 
Research activity 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

S4 

Demonstrate integrated 
process skills, including 
identification and control of 
variables, interpretation of 
data, formulation and testing 
of hypotheses, and 
experimentation in the life 
sciences. 

Lab work 
Research activity 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

3.0 Values 

V1 

An awareness of ethical, social 
and cultural issues within a 
global context and their 
importance in the exercise of 
professional skills and 
responsibilities. 

Lectures 
Lab work 
Research activity 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

V2 

A commitment to continuous 
learning and the capacity to 
maintain intellectual curiosity 
throughout life. 
 

Lectures 
Lab work 
Research activity 

Quiz. 
Final and mid-term  
exam. 
Assignments and 
activities 

 
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Quizzes, Assignats, Problem set, Projects  10% 
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# Assessment task*  Week Due Percentage of Total 
Assessment Score 

2 Midterm Exam (Lecture)  20% 
3 Midterm Exam (Lab)  10% 
5 Final Exam (Lab)  20% 
6 Final Exam (Lecture)  40% 
8 Total  100% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 

4 office hours per week 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

Campbell Biology, 12th Edition, Author(s): Lisa A. Urry, Micheal L. 
Cain, Steven A. Wasserman, Peter V. Minorsky, Rebecca B. Orr, Neil 
A. Campbell, Publisher: Pearson, Year: 2020, ISBN: 
9780135988046; 0135988047 
Investigating Biology Laboratory Manual, Ninth Edition  
by Judith Giles Morgan, Emory University, and M. Eloise Brown 
Carter, Oxford College of Emory University  978-0-13447346-8/0-
134-47346-9  

Essential References 
Materials  

Electronic Materials 1. https://www.coursera.org/learn/Biology 
2. https://www.edx.org 

Other Learning 
Materials 

1. Handouts and Lecture notes 
2. Microsoft office package. 
3. Multi- media associated with the textbook and the relevant 

websites. 
 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

1. Lecture room suitable for 40 students. 
2. Lecture room equipped with Data show.  
3. Biology laboratory. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 

1. Computers or internet connection. 
2. Active Board. 
3. Data show is required in every room. 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

Laboratory instruments & equipment: light microscope, 
Spectrophotometer, centrifuge, pH meters, flasks, 
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Item Resources 

beakers, screw capped tubes, slides and tips and 
chemicals kits. 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Observations and the assistance of 
colleagues. 

Faculty  Indirect 

Effectiveness of teaching and assessment 

Program leader, 
curriculum 
committee; 
external 
reviewers   

Direct 

Extent of achievement of CLO's Peer Reviewer Direct 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / Committee Biology Program Updating Committee 

Reference No.  

Date 1443(2022) 
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Second level/First year 

4.  Pre-requisites for this course (if any): 
Introduction to Calculus 

 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 32 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (Exam, Quizzes, Activities,… ) 8 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is the second in a three-course sequence of calculus. It provides an introduction to 
a single-variable differential calculus. Key topics of the course include inverse functions and 
transcendental functions and their derivatives, derivative applications, indeterminate forms, 
and L’Hospital’s rules. 
 
2. Course Main Objective 
The primary objective of the course is to introduce students to the concepts of differential 
calculus and to develop the student’s confidence and skill in dealing with mathematical 
expressions. Students will see that there is an important connection between the derivative of a 
function and the derivative of its inverse. Student will learn how to find the derivatives of a 
verity of real valued functions. Also, student will learn how to apply the derivative in many 
applications.   
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 List formulas and theorems of differentiation of some real valued 
functions. 

K1, K4 

1.2 Recall the relation between the derivative of a function and the 
derivative of its inverse 

K3, K4 

1.3 State basic properties of exponential and logarithmic functions K2, K4 
1.4 Recall the Indeterminate forms and the L’Hospital’s Rules K3, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Express logarithmic forms of inverse hyperbolic functions S1, S8 
2.2 Calculate the derivative of various type of functions using some 

techniques of differentiation. 
S2, S3, S5, 
S8 

2.3 Apply the L’Hospital’s Rules  S6, S8, S9 
3 Values: by the end of this course, the student is expected to be able 

to 
 

3.1 Apply the computational and conceptual principles of calculus to the 
solutions of various mathematical problems. 

V2, V3 

3.2 Justify the choice of different steps in problem resolution procedure. V2, V4 
3.3 Solve problems using a range of formats and approaches in basic 

science. 
V1, V3 

3.4 Show the ability to work independently and within groups. V3 
 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Inverse functions and their derivative 4 

2 Transcendental functions and their derivative 
 

8 

3 Implicit differentiation and the related rates 
 

4 

4 Applications of the derivative 
 10 

5 Indeterminate forms and L’Hospital’s Rules 
 

6 

 Others (Preliminaries, Revision, Quizzes, …) 8 
Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 List formulas and theorems of 
differentiation of some real functions. 

Lecture and Tutorials  Exams, quizes 

1.2 
Recall the relation between the 
derivative of a function and the 
derivative of its inverse 

Lecture and Tutorials  Exams, quizes 

1.3 State basic properties of exponential 
and logarithmic functions 

Lecture and Tutorials  Exams, quizes 

1.4 Recall the Indeterminate forms and the 
L’Hospital’s Rules 

Lecture and Tutorials  Exams, quizes 

2.0 Skills 
2.1 Express logarithmic forms of inverse 

hyperbolic functions 
Lecture/ Individual 
or group work  

Exams, quizes 

2.2 Calculate the derivative of various 
type of functions using some 
techniques of differentiation. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.3 Apply the L’Hospital’s Rules  Lecture/ Individual 
or group work  

Exams, quizes 

3.0 Values 
3.1 Apply the computational and 

conceptual principles of calculus to 
the 
solutions of various mathematical 
problems. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.2 Justify the choice of different steps in 
problem resolution procedure. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.3 Solve problems using a range of 
formats and approaches in basic 
science. 

Lecture/ Individual 
or group work  

Exams, quizes 

3.4 Show the ability to work 
independently and within groups. 

Lecture/ Individual 
or group work  

Exams, quizes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
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Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks • Calculus (9th Edition), Dale Varberg, Edwin Purcell and 
Steven Rigdon, Prentice Hall (2006). 

Essential References 
Materials 

• Thomas' Calculus (14th  Edition), George B. Thomas 
• Precalculus: Mathematics for Calculus (6th  Edition), James 

Stewart 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours:  
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Third term, First year  
4.  Pre-requisites for this course (if any): 
Calculus I 

5.  Co-requisites for this course (if any): 
 
Not applicable 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
This course provides an elementary introduction to probability, statistical theory and 
methodology with applications. It contains the most basic tools for a good initiation to 
statistical methods. The course helps the students to establish an outstanding theoretical 
background for their future professions.  
 
2. Course Main Objective 
Acquiring the basic knowledge and concepts of describing data statistically and elementary 
theory of probability. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Define the concepts, principles and techniques in statistics and 

probability theory.  
 

1.2 Describe basic statistical methodology of data analysis including; 
graphs, descriptive statistics 

 

1.3 List the addition and the multiplication rules of probability.  
2 Skills :  

2.1 Develop connections within branches of statistics and between 
statistical analysis and other disciplines. 

 

2.2 Explain the counting rules.   
2.3 Estimate the population parameter by the statistic.   
2.4 Estimate the population parameter by the statistic.   
2.5 Diagram the sample space.   
2.6 Interpret the results of statistical problem and data analysis   

3 Values:  
3.1 Work independently and with groups for solving statistical problem.   
3.2 Use computer skills and library effectively.  
3.3 Apply the statistical skills in solving the life problems.   

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Definition and general view of statistics and organization and presentation 
of statistical data.  2 

2 Measures of central tendency (Mean, Median, Mode) of the simple data 
and the frequency distribution.  6 

3 
Measures of dispersion (The Range – The Variance and the standard 
deviation - Coefficient of variation) of the simple data and the frequency 
Distribution 

6 

4 Moments and Measure of Skewness and Kurtosis 5 
5 Correlation measures and Simple Linear regression  6 
6 Sample space and Events.  2 

7 Counting Techniques (Fundamental basics, Addition Rule – Multi- 
plication Rule- Permutation and Combinations)  5 

8 Definition of the probability and its applications 2 

9 Conditional probability - Independence of events and Bayes theorem and 
its applications 6 

Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Define the concepts, principles and 
techniques in statistics and 
probability theory. 

 
 
 
 

Lecture and Tutorials 

 
 
 
 
Exams, quizes 1.2 

Describe basic statistical 
methodology of data analysis 
including; graphs, descriptive 
statistics. 

1.3 List the addition and the 
multiplication rules of probability. 

2.0 Skills 

2.1 
Develop connections within branches 
of statistics and between statistical 
analysis and other disciplines. 

 
 
 
 
 
Lecture /individual or 
group work  

 
 
 
 
 
Exams, quizes 

2.2 Explain the counting rules. 

2.3 Estimate the population parameter by 
the statistic. 

2.4 Estimate the population parameter by 
the statistic. 

2.5 Diagram the sample space.  
 

2.6 Interpret the results of statistical 
problem and data analysis. 

3.0 Values 
3.1 Work independently and with groups  

Lecture/ individual or 
group work  

 
Exams, quizes 3.2 Use the computer skills and library 

effectively. 

3.3 Apply the statistical skills in solving 
the life problems. 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 First periodical exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each 
member allocates at least 4 hours per week to give academic advice to students and to 
better explain the concepts seen during the lectures.  
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Students are required to complete the homework problems. Students are welcome to 
work together on homework. However, each student must turn in his or her own 
assignments, and no copying from another student's work is permitted. Deadline 
extensions for homework will not be given. Students are encouraged to discuss with 
professor about homework problems. 

 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Bluman, A. G. (2017). A Brief Version: Elementary Statistics: A Step by Step 
Approach. McGraw-Hill Education: tenth edition, ISBN: 1259755339 

Essential References 
Materials 

Probability and statistics for engineers and scientists, Ronald E. 
Walpole, Prentice Hall (2012).  

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching 
and assessment  

Students  Direct  

Quality of learning 
resources  

Students  Direct  

Extent of achievement of 
course learning outcomes  

Faculty Member  Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 
1.  Credit hours:  4 hours 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: 
1st Year 

 

4.  Pre-requisites for this course (if any): 
EMI Colleges ± English Language 1 & EMI Colleges ± English Language 2 

5.  Co-requisites for this course (if any): 
 
N/A 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage�� 
1� Traditional classroom 12 hours per week 75% 
2 Blended  16 hours per week 100% 
3 E-learning 4 hours per week 25% 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture (16 hours) X (10 
weeks) 

2 Laboratory/Studio 0 
3 Tutorial��  0 
4 Others (specify) 0 
 Total 160 hours 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
English Language 3 is a single-level, English for General Purposes (EGP) course. All students 
who are admitted to Bachelor in the EMI Colleges (Medical Colleges/ College of Engineering/ 
College of Computer Sciences/ College of Business Administration/ Applied Sciences) are 
required to take this course in the third semester of the first year of their program. The course 
is offered in 10 weeks with a 16-hour-per week teaching plan covering the four language 
skills. It intends to develop students' knowledge and ability of English language in all major 
skills which include reading, writing, listening, and speaking, as well as in sub-skills including 
grammar, vocabulary, and pronunciation. 
 
2. Course Main Objective 
English Language 3 is one level taking students from (CEFR) B1 to B1+. 
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3. Course Learning Outcomes  
CLOs 

1.0 Knowledge 
1.1 By the end of the course, the students are expected to be able to:  

 
exhibit adequate comprehension of simple and complex spoken materials at the B1+ 
level through recognizing key words, stress, intonation, pauses, and linkers in fast 
speech.    
- understand the main ideas of conversations, presentations, radio programmes, news reports, podcasts, 

discussions and interviews  
- identify main ideas and supporting ideas 
- develop listening for detail, examples and reasons 
- listen for transition words in spoken contexts to help follow the speech or conversation 
- recognize how stress can emphasize a new point is being made 
- listen to the tone to distinguish attitude 

 
1.2 

demonstrate an understanding of grammar at the B1+ level, incorporating tenses, part 
of speech, modal auxiliaries, and sentence structure.   
- be aware of the difference between stative and dynamic verbs, and how rules may change in informal 
VSHHFK��HJ�³,¶P�ORYLQJ�LW  ́

- modify comparisons, ³E\�IDU�WKH�EHVW´��³D�OLWWOH�EXVLHU´ 
- use modals for speculation, ³LW�PD\�EH«´�³LW�FRXOG�EH´ 
- use subject and object relative clauses correctly 
- use the present unreal conditional to discuss hypothetical situations, e.g. ³if I were prime minister, I 
ZRXOG«´ 

- use modals to discuss past probability 
- understand the difference between the use of gerunds and infinitives after forget, remember, stop 

 
1.3 

recognize and use lexical items such as words, collocations, and derivatives, both in 
general and academic contexts at the B1+ level. 
- develop vocabulary of the topics covered in order to be able to talk about them with others 
- be aware of, and build word families 
- be aware of the meaning of ALL CAPS in text messages 
- use reporting words to convey meaning, e.g. explained, persuaded 
- use various expressions (not supposed to, allowed to) to express prohibition, permission or obligation 
- understand the use of the causative verbs, help, let, make 
- recognize substitution and referencing in texts 
- be aware of importance of linking words in academic texts, and develop the range and use 
- reference another argument in your writing 

2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple and complex written texts at the B1+ level 
through applying the skills of scanning, skimming, guessing from context and through 
recognizing linking words.   
- infer attitude and meaning 
- identify arguments and support 
- identify main points of paragraphs, and make notes on the details to facilitate summarizing or 

paraphrasing later 
- note the use of adjectives and adverbs to discern attitude in text 
- recall key information 
- develop different note-taking skills, such as the use of timelines for chronologically ordered texts 

 
2.1.2 

compose coherent/cohesive texts at the B1+ level for various general and academic 
purposes through applying the skills of brainstorming ideas, composing an outline, and 
editing/revision.    
- write a variety of texts of several paragraphs 
- write a letter of apology 
- write formal and informal emails 
- produce and conduct a survey, and write a description of the data results 
- write complex sentences, using after, while, until 
- reread and proofread to improve a finished text 
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CLOs 
 
2.1.3 

communicate effectively in spoken language at the B1+ level in tasks such as oral 
presentations, group discussion, expressing opinions, and short talks.      
- discuss familiar and unfamiliar topics 
- take part in an interview, role plays, debates and discussions 
- give short presentations 
- use signals to get back on track, eg anyway, where was I? 
- discuss hypothetical situations, eg life without a phone 
- talk about wishes and hopes 

2.2 Critical Thinking 
- develop well-reasoned, persuasive arguments 
- analyze sources of information when conducting research 
- analyze and interpret the results of a survey 
- evaluate things from a different perspective 
- reflect on own assumptions, beliefs and values 
- evaluate and rank items according to usefulness or importance 
- evaluate arguments (evidence of support or relevance) 
- infer meaning from written or spoken text 
- appraise a text according to criteria, and provide feedback 
- appraise arguments, identify inconsistencies and errors 
- understand the links between ideas 
- organize ideas in a logical, systematic way 
- evaluate problems and propose solutions 
- reflect on knowledge gained 

2.3 Communication, Information Technology, Numerical 
- research, discuss and present information 
- describe and give personal opinions on a variety of topics 
- express general beliefs 
- reach a compromise to solve a problem 

2.4 Psychomotor 
- give confident, persuasive presentations 
- take part in an interview, role plays, debates and discussions 
- place stress correctly in long words 

3.0 Values  
3.1 develop life-long learning strategies so that students can take full responsibility of their 

English language skill development. 
3.2 develop academic integrity. 
3.3 collaborate in knowledge building and co-operate with peers: 

- hold short discussions with a partner to activate knowledge before listening tasks 
- hold short discussions with a partner to synthesize knowledge post-listening 
- work with others to brainstorm, create a convincing argument 
- work with others to rank items in order of importance 
- give feedback to peers on writing, presentations, etc 
- ask for opinions and check information 

3.4 take the responsibilities to meet the requirements of the jobs market: 
- recognize good employee qualities 
- take part in a job interview role play 
- appraise the interview performance of others, and provide written feedback 
- be able to justify your decisions 
- be aware of how to manage stress in the workplace 
- develop note-taking skills 
- maintain a calm rather formal tone when something goes wrong in business 
- repair a customer relationship 
- write a public apology 
- use key IRUPDO�SKUDVHV�LQ�EXVLQHVV�FRUUHVSRQGHQFH��VXFK�DV�³,�ORRN�IRUZDUG�WR�KHDULQJ�IURP�\RX´  

�
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C. Course Content 
No� List of Topics Contact 

Hours�
Evolve 4 Special Edition: Level 3 (B1+) 

1 

8QLW����$QG�:H¶UH�2II� 
Personal achievements, right qualities for the job, introductions, 
responding to an article on job interviews, sport science: presentation 
examples, a job interview 
Video: Fit for the job 

 

2 

Unit 2: The Future of Food 
Trends, food preparation, offers: making, accepting and declining, a food 
survey, traditional dishes, restaurant rescue 
Video: Green cities 

 

3 

8QLW����:KDW¶V�,W�:RUWK" 
Time and money, value for money, apologizing, product reviews, work-
life balance, responding to negative reviews 
Video: Save now, pay later  

 

4 

Unit 4: Going Local 
Merchandising, viral stories, discussing opinions, brands, product and 
business reviews, design an ad 
Video: Saving the world, one hour at a time 

 

5 

Unit 5: True Stories 
Stories, changing plans, reacting to bad news, a written apology, language 
learning, a chance meeting 
Video: Walking and talking 

 

6 

Unit 6: Community Action 
Charities and volunteers, acts of kindness, help: offering, accepting and 
refusing, a community project, responding to offers and requests, an urban 
art project 
Video: Can do! 

 

7 

Unit 7: Can We Talk? 
Text messaging apps, written vs spoken language, retelling a story, formal 
vs informal communication, critical literacy, an online survey 
Video: Mobile communication in Africa  

 

8 

Unit 8: Lifestyles 
Work lifestyles, wishes and regrets, considering options, comment on a 
podcast, post practical advice, digital detox 
Video: Start-up life 

 

9 

Unit 9: Yes, you can 
Rules and regulations, discussing rules, tipping, a letter of complaint, a 
case study: urban regeneration, making improvements 
Video: Opening doors for everyone 

 

10 

Unit 10: :KDW�LI�«�" 
Accidental discoveries, alternatives and possibilities, engaging the listener, 
good and bad inventions, turning points, the greatest invention? 
Video: Game of bones 

 

11 

Unit 11: Contrasts 
College life, scientific facts, discussing alternatives, commenting on new 
technology, a healthy diet, mediation 
Video: The future of driving 
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12 

Unit 12: Looking Back  
The story behind a photo, childhood memories, sharing past experiences, 
zoos: the pros and cons, national WUDGLWLRQV��D�µQDWLRQDO�PRPHQW¶ 
Video: the good old days? 

 

Total�  
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge 
1.1 By the end of the course, the 

students are expected to be able to:  
 
exhibit adequate comprehension of 
simple and complex spoken materials 
at the B1+ level through recognizing 
key words, stress, intonation, pauses, 
and linkers in fast speech.    
- understand the main ideas of conversations, 

presentations, radio programmes, news 
reports, podcasts, discussions and interviews  

- identify main ideas and supporting ideas 
- develop listening for detail, examples and 

reasons 
- listen for transition words in spoken contexts 

to help follow the speech or conversation 
- recognize how stress can emphasize a new 

point is being made 
- listen to the tone to distinguish attitude 

Listening exercises 

 
Listening mid-term 
exam 
 
Listening final exam 

 
1.2 

demonstrate an understanding of 
grammar at the B1+ level, 
incorporating tenses, part of speech, 
modal auxiliaries, and sentence 
structure.   
- be aware of the difference between stative 

and dynamic verbs, and how rules may 
FKDQJH�LQ�LQIRUPDO�VSHHFK��HJ�³,¶P�loving it  ́

- modify comparisons, ³E\�IDU�WKH�EHVW´��³D�
OLWWOH�EXVLHU´ 

- use modals for speculation, ³LW�PD\�EH«´�
³LW�FRXOG�EH´ 

- use subject and object relative clauses 
correctly 

- use the present unreal conditional to discuss 
hypothetical situations, e.g. ³if I were prime 
PLQLVWHU��,�ZRXOG«´ 

- use modals to discuss past probability 
- understand the difference between the use of 

gerunds and infinitives after forget, 
remember, stop 

Grammar exercises 

 
Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes    
Writing Final Exam 
Final Exam 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
 

1.3 
- recognize and use lexical items such 

as words, collocations, and 
derivatives, both in general and 
academic contexts at the B1+ level. 

- develop vocabulary of the topics covered in 
order to be able to talk about them with 
others 

- be aware of, and build word families 
- be aware of the meaning of ALL CAPS in 

text messages 
- use reporting words to convey meaning, e.g. 

explained, persuaded 
- use various expressions (not supposed to, 

allowed to) to express prohibition, 
permission or obligation 

- understand the use of the causative verbs, 
help, let, make 

- recognize substitution and referencing in 
texts 

- be aware of importance of linking words in 
academic texts, and develop the range and 
use 

- reference another argument in your writing 

 
 
 
 
 
Writing, reading, and 
vocabulary exercises 

 
 
Midterm Exam 
Continuous writing 
assessment 
Continuous speaking 
assessment 
Quizzes 
Writing Final Exam 
Final Exam 
 

2.0 Skills 
2.1 

 
2.1.1 

Cognitive Skills: 
demonstrate comprehension of simple 
and complex written texts at the B1+ 
level through applying the skills of 
scanning, skimming, guessing from 
context and through recognizing 
linking words.   
- infer attitude and meaning 
- identify arguments and support 
- identify main points of paragraphs, and 

make notes on the details to facilitate 
summarizing or paraphrasing later 

- note the use of adjectives and adverbs to 
discern attitude in text 

- recall key information 
- develop different note-taking skills, such as 

the use of timelines for chronologically 
ordered texts 

Reading 
comprehension 
exercises 

Classroom discussion 
Midterm exam 
Final exam 

 
2.1.2 

compose coherent/cohesive texts at the 
B1+ level for various general and 
academic purposes through applying 
the skills of brainstorming ideas, 
composing an outline, and 
editing/revision.    
- write a variety of texts of several paragraphs 
- write a letter of apology 
- write formal and informal emails 
- produce and conduct a survey, and write a 

description of the data results 
- write complex sentences, using after, while, 

until 
- reread and proofread to improve a finished 

text   

Writing exercises 

Continuous writing 
assessment 
   
Writing Final Exam 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
 

2.1.3 
communicate effectively in spoken 
language at the B1+ level in tasks such 
as oral presentations, group discussion, 
expressing opinions, and short talks.      
- discuss familiar and unfamiliar topics 
- take part in an interview, role plays, debates 

and discussions 
- give short presentations 
- use signals to get back on track, eg anyway, 

where was I? 
- discuss hypothetical situations, eg life 

without a phone 
- talk about wishes and hopes 

Speaking exercises 
Discussion 
Presentation, eg an 
advertisement, a 
tourist campaign, a 
YouTube video 

Continuous speaking 
assessment 
 

2.2 Critical Thinking 
develop well-reasoned, persuasive arguments 
- analyze sources of information when 

conducting research 
- analyze and interpret the results of a survey 
- evaluate things from a different perspective 
- reflect on own assumptions, beliefs and 

values 
- evaluate and rank items according to 

usefulness or importance 
- evaluate arguments (evidence of support or 

relevance) 
- infer meaning from written or spoken text 
- appraise a text according to criteria, and 

provide feedback 
- appraise arguments, identify inconsistencies 

and errors 
- understand the links between ideas 
- organize ideas in a logical, systematic way 
- evaluate problems and propose solutions 
- reflect on knowledge gained 

  

2.3 Communication, Information 
Technology, Numerical 
 
- research, discuss and present 

information 
- describe and give personal opinions 

on a variety of topics 
- express general beliefs 

reach a compromise to solve a 
problem 

 
 
 
 

 
Demonstrations 
Active self-learning  
Pair work 
Group work 
e-learning 
Online material 
(Encourage students 
to make their 
presentations to small 
groups in the class) 
 

0RQLWRULQJ�VWXGHQWV¶�
progress 
 
Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 
 
(Evaluation of 
presentations may be 
by peers) 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.4 Psychomotor 

 
- give confident, persuasive 

presentations 
- take part in an interview, role plays, 

debates and discussions 
- place stress correctly in long words 

 
Active self-learning  
Pair work 
Group work 

 
0RQLWRULQJ�VWXGHQWV¶�
progress 

3.0 Values  
 

3.1 
 develop life-long learning strategies so 
that students can take full 
responsibility of their English language 
skill development. 

Cambridge 
application 
 
Cambridge LMS 

Built-in immediate 
feedback 

3.2 develop academic integrity. Writing exercises 

Continuous writing 
assessment 
Continuous speaking 
assessment   
Writing Final Exam 

 
3.3 

collaborate in knowledge building and 
co-operate with peers: 
- hold short discussions with a partner to 

activate knowledge before listening tasks 
- hold short discussions with a partner to 

synthesize knowledge post-listening 
- work with others to brainstorm, create a 

convincing argument 
- give feedback to peers on writing, 

presentations, etc 
- ask for opinions and check information 

Peer work 
Group work 

Evaluating the 
individual 
contribution 
 
Evaluating the 
teamwork 
 
Evaluating the final 
product 

 
3.4 

take the responsibilities to meet the 
requirements of the jobs market: 
- write a personal statement 
- write a resumé 
- be aware of the importance of good time 
management 
- be aware of the importance of turn-taking in 
debates or discussions 
- be aware of learning from failure 

Individual, peer and 
group work inside 
classrooms. 
 
Extramural language 
work to master the 
competencies at this 
language level. 

0RQLWRULQJ� VWXGHQWV¶�
progress 
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2. Assessment Tasks for Students  

# Assessment task* � Week Due 
Percentage of 

Total Assessment 
Score�

1 Midterm Exam   thThe 5 30 
2 Listening Mid-term Exam   thThe 6 5 
3� Continuous writing assessment thto the 10 stfrom the 1 5 
4� Continuous speaking assessment thto the 10 stfrom the 1 5 
5� 3 Quizzes (average)     th/ 9th/ 6rd3 5 
6 Online Practice thto the 10 stfrom the 1 5 
6� Listening Final Exam  thThe 10 5 
7� Writing Final Exam thThe 11 5 
8� Final Exam thThe 11 35 

 Total  100 

 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
Course instructors are ready to answer all students' queries during their lectures or during office 
hours and they can be reached by personal meeting, e-mails, WhatsApp or telegram. 
All students have the e-mail and office hours of the course instructor through student handouts 
distributed to the student at the beginning of each semester. 

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks 
Goldstein, B., Jones, C., Hendra, L., Tilbury, A. (2019). Evolve 4 
Special Edition�� 6WXGHQW¶V� %RRN� ZLWK� 3UDFWLFH� ([WUD�� &DPEULGJH�
University Press. UK: Cambridge University Press. 

Essential References 
Materials Multimedia 

Electronic Materials Cambridge LMS 

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.)�

Classrooms 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.)�
data show, Smart Board, and Cambridge application 

Other Resources  Blackboard 
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Item Resources 
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

Faculty members Direct: Course reports 

Effectiveness of teaching and 
assessment, Extent of achievement 
of course learning outcomes, 
Quality of learning resources. 

University students Direct: Evaluation surveys 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / Committee Curriculum and Accreditation Committees  �
Reference No. �
Date Dec 28.2021�
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Ï�� ¦ǄƳ¢�ƨƯȐƯ� Â̈Ȑƫ��²ƢǼǳ¦� °̈ȂǇ�ń¤�ƨǳ®ƢĐ¦� °̈ȂǇ�ǺǷ��
3� ƾȇȂƴċƬǳ¦�¿ƢǰƷ¢�ƨǇ¦°®���
����©ƢǸǴǰǳ¦�Ƥȇǂǣ�¬ǂǋ��²ƢǼǳ¦� °̈ȂǇ�ń¤�ȄǴǟȋ¦� °̈ȂǇ�ǺǷ���
�
���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ� 

�ɦ�§ƢƬǰǳ�ǶȈǴċǈǳ¦�ǪǘČǼǳ¦�§ ċȐČǘǳ¦�ǶȈǴǠƫ��ċǲƳÂ�ċǄǟ��À¡ǂǬǳ¦�ǺǷ�ÇƾƷ¦Â�§ǄƷ�ǚǨƷ�ǞǷ�� Ő̈ƬǠŭ¦� ¦®ȋ¦�¼ǂǗ�ǪǧÂ���ŉǂǰǳ¦ 

����ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
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έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ  

1.2 �ȂǴƬȇ�À¢ƤǳƢċǘǳ¦���ƨƸȈƸǐǳ¦�ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦��

1.3 �¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢�ƾȇȂƴƬǳ¦��

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ�  

2 ΕέΎϬϤϟ  
2.1 �À¢�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣǘƻȋ¦�ƤǳƢǘǳ¦�ƶƸǐȇ  

2.2 �ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦���¿ƢǰƷ¢�ǞȈŦ�ƢčȈǴǸǟ�ÅƢǬȈƦǘƫ�ƾȇȂƴċƬǳ¦�  

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢��

2.4��À¢��ǲǏ¦ȂƬȇǾƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ��¾ƢǠǧ�ǲǰǌƥ�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�  

2.5 ŉǂººǰǳ¦�À¡ǂººǬǳ¦�ǶǴǠƬºººǳ�ǾººƟȐǷǄǳÂ�Ǿººǳ�ȄºººǴưŭ¦�ƤȈǳƢººǇȋ¦�ƤººǳƢǘǳ¦�¬ŗººǬȇ�À¢��¨ ¦ǂºººǬǳ¦Â�ǶǴǠƬººǳ¦�©ȐǰººǌǷ�ǲºººū��
�ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ��

�

3 ϢϴϘϟ  
3.1 ¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��ƨȈǳÂƚǈǷÂ�  

3.2 �À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢  

3.3 �À¢ǾǸǴǠƫ�ƨȈǳÂƚǈǷ�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬǈǷ�ÅƢȈƫ¦¯�¿ÊËȂǬȇ�  
�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ�� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� 
�ÊËƾǬǷ�ċººȈǨȇǂǠƫ�ƨººǷƨ��ŉǂºººǰǳ¦�À¡ǂººǬǳ¦�ǶººǴǠƫ�ǲºººǔǧ�Ǻººǟ��ȆºººǨŬ¦Â�ȆººǴŪ¦�ǺººƸǴǳ¦�¿Ƣººǈǫ¢Â��Â�ºººǇ� Â̈Ȑººƫ�ƶȈƸººǐƫ�ƨȈººǋƢǤǳ¦Â�ȄººǴǟȋ¦�ļ°Ȃ�ǞºººǷ

ǦȈǴǰċƬǳ¦�ǜǨŞȀǸ�ǞǷ�ƢÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ� 
� 

� 
��ǞȈǸǈƫǇƨȈººǋƢǤǳ¦Â�ȄººǴǟȋ¦�ļ°Ȃ� Â̈Ȑººƫ�ƶȈƸººǐƫ��ƾººǴƦǳ¦Â�ǂººƴǨǳ¦�ļ°ȂººǇ��ǞººǷǦººȈǴǰċƬǳ¦�ȀǜǨŞ�ººǸƢ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��� Â̈Ȑººƫ

�°ȂǇǂǌū¦Â�ƨǳ®ƢĐ¦�ļ�²°®�¬ǂǋ���ǺȇȂǼƬǳ¦Â�ƨǼǯƢǈǳ¦�ÀȂǼǳ¦�¿ƢǰƷ¢�§ʪ��ƾȇȂƴƬǳ¦� � 

� 
�ǞȈǸººǈƫƾººǴƦǳ¦Â�ǂººƴǨǳ¦�ļ°ȂººǇ�ÂȐººƫ�ƶȈƸººǐƫ���ǲººȈǴǳ¦Â�ǆǸººǌǳ¦�ļ°ȂººǇ�¨�ǞººǷǦººȈǴǰċƬǳ¦�ȀǜǨŞ�ººǸ�Ƣ��ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��� Â̈Ȑººƫ

�°ȂǇ�¨ƨǠǸŪ¦Â�Ǧǐǳ¦Â�ƨǼƸƬǸŭ¦� � 

� 
��ǞȈǸǈƫǲȈǴǳ¦Â�ǆǸǌǳ¦�ļ°ȂǇÂ̈Ȑººƫ�ƶȈƸǐƫ����śººƬǳ¦��¬ǂººǌǳ¦��ȄƸººǔǳ¦�°ȂººǇ��ǞººǷǦººȈǴǰċƬǳ¦��ººȀǜǨŞƢ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��
� Â̈Ȑƫ� °̈ȂǇ�¼Ȑǘǳ¦Â�ǺƥƢǤƬǳ¦��ÀȂǬǧƢǼŭ¦��ƨǼǯƢǈǳ¦�ǶȈŭ¦�¿ƢǰƷ¢�§ʪ��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ� � 

� 
�ǞȈǸººǈƫśººƬǳ¦��¬ǂººǌǳ¦��ȄƸººǔǳ¦�°ȂººǇ��Â̈Ȑººƫ�ƶȈƸººǐƫ��°ƾººǬǳ¦Â�ǪººǴǠǳ¦�ļ°ȂººǇ�ǞººǷǦººȈǴǰċƬǳ¦�ȀǜǨŞ�ººǸƢ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��
� Â̈Ȑƫ°ȂǇ�ǶǴǬǳ¦Â��ǮǴŭ¦Â��ŉǂƸƬǳ¦� � 

��
�ǞȈǸǈƫ°ƾǬǳ¦Â�ǪǴǠǳ¦�ļ°ȂǇ��Â̈Ȑƫ�ƶȈƸǐƫ��ƨǳǄǳǄǳ¦Â�ƨǼȈƦǳ¦�ļ°ȂǇ��ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�� °̈ȂǇ

¦¬ȂǻÂ��«°ƢǠŭ¦Â��ƨǫƢū����ǺŪ¦Â���śƫ®ƾǌŭ¦�ǶȈŭ¦Â�ÀȂǼǳ¦�¿ƢǰƷ¢�§ʪ��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ�� 

��
�ǞȈǸººǈƫ�ƨººǼȈƦǳ¦�ļ°ȂººǇƨººǳǄǳǄǳ¦Â��Â̈Ȑººƫ�ƶȈƸººǐƫ�ǂººǐǠǳ¦Â��ǂƯƢººǰƬǳ¦Â��ƨººǟ°ƢǬǳ¦Â��©ʮ®ƢººǠǳ¦�°ȂººǇ��ǞººǷǦººȈǴǰċƬǳ¦�ƢººȀǜǨŞ���ǞººǷ�¬ǂººǋ

À¡ǂǬǳ¦�Ƥȇǂǣ���� Â̈ȐƫǲǷǄŭ¦�°ȂǇ���ǂƯƾŭ¦Â©ȐǇǂŭ¦Â��ÀƢǈǻȍ¦Â��ƨǷƢȈǬǳ¦Â����� 

��
�ǞȈǸººǈƫǂººǐǠǳ¦Â��ǂƯƢººǰƬǳ¦Â��ƨººǟ°ƢǬǳ¦Â��©ʮ®ƢººǠǳ¦��Â̈Ȑººƫ�ƶȈƸººǐƫ���ǊȇǂººǫÂ��ǲººȈǨǳ¦Â�� Ǆ̈ººǸŮ¦�°ȂººǇ�ÀȂǟƢººŭ¦���ÀÂǂǧƢººǰǳ¦Â��ǂƯȂººǰǳ¦Â

�śƫ Ȃ̄Ǡŭ¦Â��´Ȑƻȍ¦��ƾǈŭ¦Â�ǂǐǼǳ¦Â��ǞǷǦȈǴǰċƬǳ¦�ƢººȀǜǨŞ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��� Â̈Ȑººƫ�ººƦǼǳ¦�°ȂººǇƘ��ǆƦººǟÂ��©Ƣººǟ±ƢǼǳ¦Â��
śǨǨǘŭ¦Â��°ƢǘǨǻȏ¦Â��ǂȇȂǰƬǳ¦Â¼ƢǬǌǻȏ¦Â����

� 
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� �ǞȈǸǈƫ��ǊȇǂǫÂ��ǲȈǨǳ¦Â�� Ǆ̈ǸŮ¦�°ȂǇ�ÂÀȂǟƢŭ¦���� Â̈Ȑƫǳ¦� °̈ȂǇ�ǺǷ«ÂŐ�� °̈ȂǇ�ń¤ǳ¦²ƢǼ� � 
���śƫ Ȃ̄Ǡŭ¦Â��´Ȑƻȍ¦��ƾǈŭ¦Â�ǂǐǼǳ¦Â��ÀÂǂǧƢǰǳ¦Â��ǂƯȂǰǳ¦�°ȂǇ�ǞȈǸǈƫ����

ωϮϤΠϤϟ��� 
 

�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 
ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 

1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ 

ΓήοΎΤϤϟ�
ωΎϤδϟϭ�ϲϘϠΘϟ�
�ΔϴϤϳΪϘΘϟ�νϭήόϟ�

�ǂǸƬǈŭ¦�ǶȈȈǬƬǳ¦�
ƨȇȂǨǌǳ¦�©¦°ƢƦƬƻȏ¦ 

1.2 
�ȂºººººººººººǴƬȇ�À¢Ƥºººººººººº ºǳƢċǘǳ¦��ƨºººººººººººȈǨȈǰǳʪ�ŉǂºººººººººººǰǳ¦�À¦ǂºººººººººººǬǳ¦
�ƨƸȈƸǐǳ¦ 

1.3��ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢ 

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ� 
2.0 �ΕέΎϬϤϟ 

2.1 
�À¢� Â̈ȐƬººǳ¦�Ŀ�ǞººǬƫ�Ŗººǳ¦� Ƣººǘƻȋ¦�ƤººǳƢǘǳ¦�ƶƸººǐȇ

�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢ 
�̈ǂǓƢƄ¦�

�ƨǌǫƢǼŭ¦Â�°¦Ȃū¦�
�̈ƢǯƢƄ¦Â�ȆÊËǬǴƬǳ¦ 
�̧ ƢǸƬǇȏ¦Â�µǂǠǳ¦�

ǶǴǠċƬǳ¦��¦ļ¦ǀǳ�
µÂǂǠǳ¦�ȈŻƾǬƬǳ¦ƨ�

©Ȑǰǌŭ¦�ǲƷ�§ȂǴǇ¢ 

�ΕέΎΒΘΧϻΔϳϮϔθϟ�
�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ 

2.2 
�ÊËºººƦǘȇ�À¢�ǪƤºººǳƢċǘǳ¦��¿ƢºººǰƷ¢�ǞºººȈŦ�ÅƢºººǬȈƦǘƫ�ƾºººȇȂƴċƬǳ¦
�ƢčȈǴǸǟ� 

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢�

2.4 
�À¢��¾ƢºººǠǧ�ǲǰºººǌƥ�Ǻȇǂºººƻȉ¦�ǞºººǷ�ƤºººǳƢǘǳ¦�ǲºººǏ¦ȂƬȇ

Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ� 

2.5 

�ǾººººƟȐǷǄǳÂ�Ǿººººǳ�ȄººººǴưŭ¦�ƤȈǳƢººººǇȋ¦�ƤººººǳƢǘǳ¦�¬ŗººººǬȇ�À¢
�ǶǴǠƬººººººǳ¦�©ȐǰººººººǌǷ�ǲººººººū��ŉǂººººººǰǳ¦�À¡ǂººººººǬǳ¦�ǶǴǠƬººººººǳ
��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ��¨ ¦ǂǬǳ¦Â 

3.0 �ϢϴϘϟ�

3.1 ¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��ƨȈǳÂƚǈǷÂ ǶǴǠċƬǳ¦�ļ¦ǀǳ¦�
ǶȈǴǠċƬǳ¦��ňÂƢǠƬǳ¦�

�³ƢǬǼǳ¦�©ƢǬǴƷ�
�ίΎΠϧϹ�ϒϠϣ 

�ΔψΣϼϤϟ�ΔϗΎτΑ 
3.2 À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢� 

3.3 
�À¢�ǲººººººǸƸƬƥ�ÅƢººººº ºǷǄƬǴǷ��Ǿººººº ºƟ¦®¢�ÃȂƬººººº ºǈǷ�ÅƢººººº ºȈƫ¦¯�¿ÊËȂººººº ºǬȇ

ǾǸǴǠƫ�ƨȈǳÂƚǈǷ� 

���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

� �Â�ƨǯ°Ƣǌŭ¦©ʮȉ¦�ǚǨƷ�ƢēÂȐƫÂ ǂǸƬǈǷ ���� 

� ȆǨǐǼǳ¦�°ƢƦƬƻȏ¦ �Ƣǈǳ¦²® ���� 

��ȆƟƢȀǼǳ¦�°ƢƦƬƻȏ¦ ǂǋƢǠǳ¦ ���� 
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋ�ϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ���Φϟ�
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�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ��ϲΑϼτϟ 
����ȆŻ®Ƣǯȋ¦�®Ƣǋ°ȍ¦�©ƢǟƢǇ��©ƢǟƢċǈǳ¦�ƨȈƦƬǰŭ¦�¯ƢƬǇȌǳ� 
��ǳ¦�ƨƦƬǰǷ�Ŀ� ǂ̈ǧȂƬŭ¦�Śǣ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ�ƨċȈÊËǴǰ 
��ǲȇ¦Őƥ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�� Ś̈ǐƦǳ¦�ÄÂ¯��ƨǏƢŬ¦�©ƢƳƢȈƬƷȏ¦�ÄÂ¯�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ� 
��ȍ¦�ƨǼŪ�ȄǴǟ�©ʪȂǿȂŭ¦Â�©¦ǂưǠƬŭ¦Â�©¦ƾǧ¦Ȃǳ¦�ƨƦǴǘǳ¦�ƨǳƢƷ¤�ċȈǼǠŭ¦�©ƢȀŪ¦Â�ǶǈǬǳʪ�ȆŻ®Ƣǯȋ¦�®Ƣǋ°�Âƚǌƥ�ƨ�ċǘǳ¦�ÀƨƦǴ���
��ǂȇȂǘƫ�ƨǼŪ�ǲȈǰǌƫ�°ċǂǬŭ¦� ǂ̈ǸƬǈŭ¦�ƨǠƥƢƬŭ¦�¾Ȑƻ�ǺǷ�©ƢƳǂƼŭ¦�ǶȈȈǬƫÂ��ƢȀǸȈȈǬƫÂ�ƢȀǈȇ°ƾƫ�¼ǂǗÂ�©¦®ǂǨŭ¦�ƨǠƳ¦ǂŠ�ŘǠƫ��ƲǷʭŐǳʪ�©¦
�ċƬǴǳ�ċǂǳ¦�ƨȇǀǤ�ċǘǳ¦�ǲƦǫ�ǺǷ�ƨǠƳ¦�ÊË°ƾŭ¦�ǂȇ°ƢǬƫÂ�ƨƦǴ�ÊËƾǬƫ�Ľ��śǇ�Ƣǿ¦ǂů�ǀƻƘƬǳ�ǶǈǬǳ¦�ǆǴĐ�ƢēƢȈǏȂƫ�¿��ȆŻ®Ƣǯȋ¦�
��ċƬǳ¦�ƨǴƠǇȋ¦�®¦ƾǟ¤Ǭ�ċȈŻȂ�ċƾǳ¦�ƨȇƢĔ�ƨ�ċȈǳǄǼŭ¦�ƨǘǌǻȋ¦Â�²°ƨ� 
��Čǘǳ¦�ǾȈƳȂƫ�ÊËȂĐ¦�śƟǂǬŭ¦�©¦ÂȐƫ� Ƣ̧Ǹǈǳ�§Ȑ��ƨƷƢƬŭ¦�ǲƟƢǇȂǳ¦�¾Ȑƻ�ǺǷ�Ǻȇ®�
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A. Course Identification  
 

1.  Credit hours:  
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Level 1/ 1st year 
4.  Pre-requisites for this course (if any): - 
 
 
5.  Co-requisites for this course (if any): - 
 
 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage� 
1� Traditional classroom 3 100% 
2 Blended    
3 E-learning   
4 Distance learning    
5 Other  �  

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 30 
3 Tutorial�   
4 Others (specify)  
 Total 60 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description 
This course is an introductory chemistry course designed to prepare students for college 
level chemistry courses. 
 
2. Course Main Objective 
The course introduces some basic principles of physical, organic and inorganic 
chemistry.  
3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Familiar with  the International system of units 

 
K1 

1.2 Write the electronic configuration of different elements   K1 
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CLOs Aligned 
PLOs 

1.3 Familiar with the atomic structure K1 
1.4 List the factors affecting equilibrium position and equilibrium 

concentration. 
K1 

1.5 List the various types of chemical reaction 
 
 

K1 

1.6 Recognize and know which elements in the Periodic Table K2 
1.7 familiar with the terms hydrocarbons, organic compounds 

containing oxygen and nitrogen atoms 
 
K2 

2 Skills :  
2.1 Predict molecular formulas using empirical formulas and 

molecular masses. 
S1 

2.2 Explain trends in the Periodic Table as they relate to Atomic Size, 
Ionization Energy and Electron Affinity. 

 

S1 

2.3 Calculate the concentration of a solution from the volume and the 
mass, or moles, of solute 

S1 

2.4 Calculate the pH of acids and bases S2 
3 Values:  

3.1 Ability to communicate results of work to classmates. 
 

V2 

3.2 Communicate effectively with his lecturer and colleagues V1 
�

C. Course Content 
No� List of Topics 

Contact 
Hours�

1 
Units of measurements; SI- units, intensive and extensive properties, 
uncertainty in measurements (precision and accuracy). Introduction: 
Matter and measurements 

2 

2 Significant figures: Using significant figures in addition, subtraction, 
multiplication and divisions. 1 

3 States of matter and measurement, molecules and molecular 
compounds. 2 

4 The periodic table, electronic structure of atoms, simple periodic 
properties of the elements. 3 

5 Stoichiometry, atomic and molecular weights.  3 
6� The mole, simple quantitative calculations with chemical reactions.  4 
7 Basics of chemical equilibrium. 6 

8 Acids and bases.  
  3�

9 Thermochemistry.  
 3 

10 Chemistry of life: Organic and biological chemistry 
 3 

Total� 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 
Assessment Methods 
Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.0 Knowledge and Understanding 

1.1 
Familiar with  the International 
system of units 
 

x Lectures 
x Library visits 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.2 

Write the electronic configuration of 
different elements   

x Lectures 
x Scientific 
discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.3 

Familiar with the atomic structure x Lectures 
x Scientific 
discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.4 
Describe the mass relationships in 
chemical reactions 

x Lectures 
x Library visits 
x Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.5 
List the factors affecting equilibrium 
position and equilibrium 
concentration. 

x Lectures 
x Scientific discussion 
x Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.6 

List the various types of chemical 
reaction 
 
 

x Lectures 
x Scientific discussion 
x Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.7 
Recognize and know which elements 
in the Periodic Table 

x Lectures 
x Scientific discussion 
x Web-based study 

Quiz. 
Exam. 
Class discussion. 

1.8 

familiar with the terms 
hydrocarbons, organic compounds 
containing oxygen and nitrogen 
atoms 

x Lectures 
x Scientific discussion 
x Web-based study 

Quiz. 
Exam. 
Class discussion. 

2.0 Skills 

2.1 
Predict molecular formulas using 
empirical formulas and molecular 
masses. 

x Lectures 
x Scientific discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

2.2 

Explain trends in the Periodic Table 
as they relate to Atomic Size, 
Ionization Energy and Electron 
Affinity. 

 

x Lectures 
x Scientific discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

2.3 
Calculate the concentration of a 
solution from the volume and the 
mass, or moles, of solute 

x Lectures 
x Scientific discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 

2.4 Calculate the pH of acids and bases 
x Lectures 
x Scientific discussion 

Web-based study 

Quiz. 
Exam. 
Class discussion. 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
3.0 Values 

3.1 

Demonstrate commitment to 
professional and academic values, 
and ethics in the field of chemistry 

x Lectures 
x Scientific 
discussion 

 

Class discussion. 
Assignment 
activities 

«    
2. Assessment Tasks for Students  

# Assessment task* � Week Due Percentage of Total 
Assessment Score�

1 Class activities, Attendances and Duties Throughout 
the Term 

10% 

2 Mid-Term Exam (s) Week 6-8 20% 

3� Lab Activity and Final Exam on Lab Throughout 
the Term 

30% 

4� Final Exam.(2 hours exam) End of the 
Term 

40% 

5� Total 100%  
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 

x We have faculty members to provide counselling and academic advice. 
x 2 hours per week as office hours are available for discussion with the 
students. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 
General Chemistry, by Chang, 9th ed., 2007, MacGraw-
Hill. 
 

Essential References 
Materials 

Steven S. Zumdahl, Susan A. Zumdahl, 9th ed., 2009, New York. 
 

Electronic Materials Power point lectures. 

Other Learning 
Materials Course available online 

 
2. Facilities Required 

Item Resources 
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Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.)�

Classrooms. 
Providing hall of teaching aids including computers 
and projector. 

 
Technology Resources 

 (AV, data show, Smart Board, software, 
etc.)�

Room equipped with computer and projector and TV 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

------ 

 
G. Course Quality Evaluation  
 

Evaluation  

Areas/Issues    
Evaluators   Evaluation Methods  

Effectiveness of teaching  Students  Indirect (Online survey at the end of the semester (Program 
survey, Experience survey &course evaluation) .  

Effectiveness of teaching  Faculty 
members  

Direct (classroom observation using the Teaching 
Observation  

Achievement of course learning 
outcomes.  

Faculty 
members  

Direct ����� RI� WKH� VWXGHQWV� DFKLHYHG� �� ���� RI� WKH� GHJUHH�
assigned to the course learning outcome).  

Assessment of faculty members  Department 
head  

Direct (Performance Assessment of faculty   

Indirect (feedback from faculty and students).  

Quality of learning resources  Students  
Direct (feedback from faculty).  

Indirect (online survey at the end of the semester.  
Effectiveness of teaching 
Strategies for Learning 
Outcomes.  

  

Faculty 
members  

Direct (Comments of course instructors regarding evaluation 
of teaching strategies for learning outcomes mentioned in 
course report).  

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 
Council / Committee Prof. Mohamed I. Awad 
Reference No. �
Date 15.03.2022�
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A. Course Identification 
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is 
offered: 

Third level/First year 

4.  Pre-requisites for this course (if any): 
Differential calculus (MTH1101-4) 

 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage 
1 Traditional classroom Four hours/week 100% 
2 Blended 0 0 
3 E-learning 0 0 
4 Distance learning 0 0 
5 Other 0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 32 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others Exam, Quizzes, Activities,… 8 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description 
Integration Calculus is the third in the three-course sequence of calculus. This course 
provides a unique introduction to a course in single-variable calculus. Key topics of 
the course include Indefinite integral and definite integral, the first and the second 
fundamental Theorems, techniques of integration, applications of integration and 
improper integral. 
2. Course Main Objective 
The primary objective of the course is to introduce students to the concepts of 
calculus and to develop the student’s confidence and skill in dealing with 



 

mathematical expressions. In addition students will recognize systematic procedure 
from attacking unfamiliar integrals. Among the objectives we can cite the 
understanding of the role of definite integrals in the calculation of volumes and 
surfaces of solids. 

 
 
 
3. Course Learning Outcomes 
 

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the 
student is expected to be able to 

 

1.1 Recognize principles of integral evaluation K3, K4 
1.2 Present definite integral as the limit of Riemann sums K1, K3 

2 Skills: by the end of this course, the student is expected to be 
able to 

 

2.1 Calculate integrals over infinite intervals S1, S3, S8 
2.2 Distinguish methods for approaching integration problems S6, S8 
2.3 Apply the definite integral in geometry and engineering S3, S4, S5, 

S6, S8, S9 
3 Values: by the end of this course, the student is expected to be 

able to 
 

3.1 Use the most important techniques of integration calculus, such 
as the first and second fundamental theorems and solve different 
integration problems.  

V2, V3 

3.2 Solve problems using a range of formats and approaches in basic 
science. 

V2, V3, V4 

 
C. Course Content 

Contact 
Hours List of Topics No 

4  An overview of indefinite integral and the definite integral of real 
functions 1 

4  The 1!" and 2#$ fundamental theorems 2 
10 Techniques of integration 3 
10  Applications of the definite integral 4 
4 Improper integral 5 
8 Revision+ tests+ quizzes+ tutorials 6 

40 Total  
 



 

D. Teaching and Assessment 
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 

Recognize principles of integral 
evaluation. Present definite 
integral as the limit of 
Riemann sums. 

Lecture and 
Tutorials 

Exams, quizzes 

2.0 Skills 
2.1 Distinguish methods for 

approaching integration problems 
Lecture/Individual 
or group work 

Exams, Quizzes, 
Homework 

2.2 Calculate integrals over infinite 
intervals 

Lecture/Individual 
or group work 

Exams, Quizzes, 
Homework 

2.3 Apply the definite integral in 
geometry and engineering 

Lecture/Individual 
or group work 

Exams, Quizzes, 
Homework 

3.0 Values 
3.1 Use the most important 

techniques of integration calculus, 
such as the first and second 
fundamental theorems and solve 
different integration problems. 
Solve problems using a range of 
formats and approaches in basic 
science. 
  

Lecture/Individual 
or group work 

Exams, Quizzes, 
Homework 

 
2. Assessment Tasks for Students 
 

# Assessment task* Week Due 
Percentage of 

Total Assessment 
Score 

1 Midterm exam Sixth week 30% 

2 Quizzes and Homework During 
semester 

20% 

3 Final exam End of semester 50% 
 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, 
etc.) 
 



 

 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide 
academic advising. All faculty members are required to be in their offices outside 
teaching hours. Each faculty member allocates at least 4 hours per week to give 
academic advice and to answer to the questions of students about concepts studied 
during the lectures. 
. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks Calculus with differential equations,  Varberg, D. E. , Purcell, E. 
J. , & Rigdon, S. E. , Pearson/Prentice Hall (2007) . 

Essential References 
Materials 

• Thomas' Calculus (14th Edition), George B. Thomas 
•  Precalculus: Mathematics for Calculus (6th Edition), 

James 
Stewart 

Electronic Materials None 

Other Learning 
Materials Mathlab 

 
2. Facilities Required 
 

Item Resources 
Accommodation 

)Classrooms, laboratories, 
demonstration rooms/labs, etc.( 

Classrooms 

Technology Resources 
 (AV, data show, Smart Board, 

software, etc.) 

Data Show, Smart Board 
 

Other Resources 
)Specify, e.g. if specific laboratory 

equipment is required, list 
requirements or attach a list( 

None 



 

 
G. Course Quality Evaluation 

Evaluation 
Areas/Issues   Evaluators Evaluation Methods 

Effectiveness of teaching 
and assessment. 

Students Direct 

Quality of learning 
resources 

Students Direct 

Extent of achievement of 
course learning outcomes 

Faculty Member 
 

Direct 

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement 
of course learning outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / 
Committee 

Council of the Mathematics Department 

Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Second term, First year 
4.  Pre-requisites for this course (if any):  

5.  Co-requisites for this course (if any):  
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Linear Algebra is an area of mathematics that deals with the properties and applications of 
vectors, matrices, and other related mathematical structures. Interestingly, these topics readily 
lend themselves to a very rigorous study of the underlying mathematical theory, as well as to a 
broadly applications-oriented study of concepts, methods, and algorithms. This course will 
place roughly equal emphasis on theory and applications. 
Main topics we will cover include linear systems and their solutions, matrix, determinants, 
vector space, linear transformation, eigenvalues and eigenvectors. We will study a variety of 
interdisciplinary applications and related strategies throughout the course. 
 

2. Course Main Objective 
The first goal of the course is to teach students how to use linear algebra as a powerful tool for 
computation. The second goal is to show how these computations can be conceptualized in a 
geometric framework. The final goal is to give a gentle introduction to the theory of abstract 
vector spaces. 
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3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify systems of linear equations  

1.2 State Row reduction and echelon forms  

1.3 Describe the different matrix operations  

1.4 Memorize determinants and their properties  

1.5 Outline vector and sub-vector spaces and their properties  

1.6 Name bases and dimension of vector spaces   

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Write a system of linear equations in matrix form   

2.2 Determine whether a system of linear equations is consistent or 

inconsistent 

 

2.3 Perform matrix operations and solve matrix equations  

2.4  Calculate an eigenvalue and an eigenvector of a given matrix   

2.5 Determine whether a given matrix is diagonalizable, symmetric  

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Analyze quantitative data verbally, graphically, symbolically and 

numerically 

 

3.2  Communicate quantitative data verbally, graphically, symbolically and 

numerically 

 

3.3  Integrate appropriately technology into mathematical processes   

3.4 Generalize mathematical concepts in problem-solving through 

integration of new material and modeling  

 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 
 System of linear equations in a linear algebra: systems of linear equations, 
consistent and inconsistent systems of linear equations, Gaussian 
Elimination and Gauss-Jordan Elimination of linear equations. 

4 

2 
 Matrix Algebra: Matrix operations, properties of matrix operations, the 

inverse of a matrix (invertible matrix theorem), elementary matrices. 
8 

3 

Determinants of square matrices: definition of determinants, evaluation of 

a determinant using elementary operations, properties of determinants. 

Applications of determinants: the inverse of a matrix by its adjoint, 

Cramer's rule and volume. 
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4 
 Vector spaces: Vectors in ℝ!, ℝ", … , ℝ#, definition of vector 

space, subspaces, linearly independence, basis and dimensions, rank of a 
matrix, coordinate and change basis. 

12 

5 Inner product spaces: definition of inner product space and examples  2 

6 
Linear transformation: definition of linear transformation, kernel and 
image of linear transformation and isomorphism of vector spaces. 

4 

7 Eigen values and eigen vectors: Definitions and examples 2 
Total 40 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Und0erstanding 
1.1  Identify systems of linear equations  Lecture and Tutorials  Exams, quizzes 
1.2 State Row reduction and echelon form Lecture and Tutorials  Exams, quizzes 

1.3 
Describe the different matrix 
operations  

Lecture and Tutorials  Exams, quizzes 

1.4 
Memorize determinants and their 
properties 

Lecture and Tutorials  Exams, quizzes 

1.5 
 Outline vector and sub-vector spaces 
and their properties  

Lecture and Tutorials Exams, quizzes 

1.6 
 Name bases and dimension of vector 
spaces 

Lecture and Tutorials Exams, quizzes 

2.0 Skills 
2.1 Write a system of linear equations in 

matrix form 
Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.2 Determine whether a system of linear 
equations is consistent or 
inconsistent. 

Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.3 Perform matrix operations and solve 
matrix equations. 

Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.4  Find the determinants of a matrix in 
many ways.  

Lecture/Individual or 
group work 

Exams, quizzes, 
Homework 

2.5 Calculate an eigenvalue and an 
eigenvector of a given matrix 

Lecture/Individual or 
group work 

Exams, quizzes, 
Homework 

2.6 Determine whether a given matrix is 
Diagonalizable, symmetric or 
orthogonal  

Lecture/Individual or 
group work 

Exams, quizzes, 
Homework 

3.0 Values 
3.1 Analyze quantitative data verbally, 

graphically, symbolically and 
numerically 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

3.2 Communicate quantitative data 
verbally, graphically, symbolically 
and numerically 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

3.3 Integrate appropriately technology 
into mathematical processes 
 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays   
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
3.4 Generalize mathematical concepts in 

problem-solving through integration 
of new material and modeling 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 examMidterm  Sixth week  30% 
2 Quizzes, homework, and research essays During semester 20% 
4 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• R. Larson, B. Edwards and D.  Falvo, Elementary Linear Algebra, 
Houghton Mifflin Harcourt, 6th edition ,2009. 

•  T. S. Blyth and E. F. Robertson, Basic Linear Algebra, Springer, 
London, 1998. 

 

Essential References 
Materials 

• T. David, Guide to linear algebra. Macmillan International Higher 
Education, 1988. 

•  G. Strang, Introduction to Linear Algebra. 5th Edition. Wellesley, 
MA: Wellesley-Cambridge Press,  2016. 

Electronic Materials https://en.wikipedia.org/wiki/Linear_algebra 

Other Learning 
Materials None 
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2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ� 
˺���ΕΎϋΎδϟ�ΓΪϤΘόϤϟ��
˻���ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣϴϠΔ�  Ϣδϗ�ΐϠτΘϣ� ϯήΧ   
�Ώ ϱέΎΒΟ·�� ϱέΎϴΘΧ��  
˼��ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ�έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ��
˽�έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ���ϥ·��ΕΪΟϭ�

�ΔϓΎϘΛΔϴϣϼγ·�˺˹˺ 
�
˾���έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·���ΕΪΟϭ�
 

ΪΟϮϳ�ϻ 
 
˿���ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ �ΔΒδϨϟ 
1 ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�ϖΒτϨϳ�ϻ� ϖΒτϨϳ�ϻ 
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ�� ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
3 ϲϧϭήΘϜϟϹ�ϢϴϠόΘϟ ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
4 όΑ�Ϧϋ�ϢϴϠόΘϟΪ ˻˹ ̂˹̄̂˹� 
5 �ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ���ϯήΧ ˻ϥΎΘϋΎγ �̂̄˹̂� 

�
̀��ΕΎϋΎγ�ϝΎμΗϻ�ϰϠϋ���ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ�ρΎθϨϟ�ϢϠόΘϟ�ΕΎϋΎγ�
˺��ΓΪϤϟ�ωϮΒγϷ�ϲϓ�ϦϴΘϋΎγ�ϊϗϮΑ���ΕήοΎΤϣ˺˹��ΎϋϮΒγ�˻˹�
˻�ϮϳΩϮΘγ�ϭ�ϞϤόϣ�ϖΒτϨϳ�ϻ�
˼�ΔϴϓΎο·�αϭέΩ�ϖΒτϨϳ�ϻ�
˽��ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ����ήϛάΗ��ϯήΧ��˻�ϥΎΘϋΎγ�

ϲϟΎϤΟϹ�˻˻�
�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
˺��ϟ�ϒλϮϟ�ϡΎόϟ�έήϘϤϠ�

�ˬΎϬΘϴϤϫϭ�ˬέΩΎμϤϟ�ϩάϫ�ϰϟ·�αΎϨϟ�ΔΟΎΣ�ϥΎϴΑ�ϝϼΧ�Ϧϣ�ˬΔϨδϟϭ�ΏΎΘϜϟ��ϦϳΪϟ�έΩΎμϤΑ�ΐϟΎτϟ�ςΑήΑ�ϯϮΘδϤϟ�άϫ�ϢΘϬϳ
�ΎϬόϣ�ϞϣΎόΘϟ�Δϴϔϴϛϭ�ˬΎϬϤϴψόΗ�ϕήρϭ�ˬΎϬψϔΣϭ�ˬΎϬΗϮΒΛ�Δϴϔϴϛϭ�ˬΎϬΘϴΠΣϭ 

˻���βϴήϟ�ϑΪϬϟέήϘϤϠϟ��
˺���ΎϬϨϣ�Ϟϛ�ϝΎΠϣϭ�ˬΔϓήόϤϟ�έΩΎμϣ�ϰϠϋ�ϑήόΘϟ 
˻���ΎϬΘϴϤϫϭ�ϲϣϼγϹ�ϊϳήθΘϟ�έΩΎμϣ�ϴοϮΗ 
˼���ϥΎϜϣϭ�ϥΎϣί�ϞϜϟ�ΎϬΘϴΣϼλϭ�ϊϳήθΘϟ�έΩΎμϣ�ΰϴϴϤΗ�
 
˼���ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 ϳό�˷ή�ϑΑϩήϴδϔΗ�ϕήρϭ�ϩίΎΠϋ·ϭ�ϪΗ˯ήϗϭ�ϪόϤΟϭ�Ϫϟϭΰϧ�Δϴϔϴϛϭ�ϥήϘϟΎ  
1.2 ϳΕΎϳ�ϲϧΎόϣ�Ρήθ�ΕήΠΤϟ�ΓέϮγ  
1.3 οϮϳ�ΎϬϨϣ�ΝΫΎϤϧϭ�ΎϫέΩΎμϣϭ�ΎϬΗΎΤϠτμϣ�Ϣϫϭ�ΎϬϨϳϭΪΗϭ�ϊϳήθΘϟ�ϲϓ�ΔϨδϟ�ΔϧΎϜϣ  
1.4 ϡΪϘϳ��Ϧϋ�ΓήμΘΨϣ�ΓάΒϨΑωΎϤΟϹ��αΎϴϘϟϭΩΎϬΘΟϻϭ�ϯϮΘϔϟϭ  
2 ΕέΎϬϤϟ  
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έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

2.1 οϮϳ�ϥήϘϟ�ίΎΠϋ·�ϪΟϭ�Ϣϫ  
2.2 �ΪϮϔϟ�Ϣϫ�ςΒϨΘδϳϡΎϜΣϷϭ�ΕήΠΤϟ�ΓέϮγ�ήϴδϔΗ�Ϧϣ  
2.3 �ϲΤϴοϮΗ�ςτΨϣ�ϢγήϳϡΎδϗϷ�Ωήϟϭ�ϝϮΒϘϟ�ΚϴΣ�Ϧϣ�ΚϳΪΤϟ  
2.3 ΔϳϮΒϨϟ�ΔϨδϟ�Ϧϣ�ΓέΎΘΨϣ�ΚϳΩΎΣ�Γήθϋ�Ρήθϳ  
3 ϢϴϘϟ  
3.1 ΒϨϟ�έΪϗ�ϢψόϳϢϠѧѧѧѧγϭ�ϪϴϠϋ�ௌ�ϰϠѧѧѧѧλ�ϲ�ϪΘϨѧѧѧѧγ�ϮΤϧϭ�ϩϮΤϧ�ϪΒΟϭϭ�ϪΘϧΎϜϣ�ϑήόϳϭ�έΩΎѧѧѧѧμϣ�ϮΤϧϭ�

�ϲϣϼγϹ�ϊϳήθΘϟ 
 

3.2 ϋ�ϥϮϜϳϼ�ϰϠϋ�ΔϤΎϗ�ΎϬΟέΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΕΎϗΔϴϟϼϘΘγϻ�ΔϴϟϭΆδϤϟ�ϞϤΤΗϭ  
3.3 �ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼγϹ�ΓΪϴϤΤϟ���ϦδΣϭ�ΰϴϤϣ�ϞϜθΑ�ϦϳήΧϵ�ϊϣ�ϪϠϣΎόΗ�ΎϬϟϼΧ�Ϧϣ�ϲϨΒϳϭ  

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγϝΎμΗϻ�

˺ 
ΔϓήόϤϟ�έΩΎμϣ�ϰϟ·�ϞΧΪϣ��

�αέΪϳΐϟΎτϟ��ˬΓήτϔϟϭ�ˬβΤϟϭ�ˬϞϘόϟϭ�ˬϞϘϨϟ��ϲϓ�ϦϤϜΗ�ϲΘϟϭ�ˬΔϓήόϤϟ�έΩΎμϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ
�ΎϬΘϴϤϫϭ�ˬΎϬΗϻΎΠϣϭ�ˬΎϬϨϣ�Ϟϛ�ϡϮϬϔϣϭ 

հ 

˻ ϲΣϮϟ��
ϳαέΪ�ΐϟΎτϟ��ˬϩέϮλϭ�ˬϲΣϮϟ�ϒϳήόΗ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�Ϫϴϟ·�αΎϨϟ�ΔΟΎΣϭ�ˬϪϗΪλ�ΔϟΩϭ հ 

˼ 
ϊϳήθΘϟ�έΩΎμϣ��

ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��ϲϓ�ϊϳήθΘϠϟ�έΩΎμϤϛ�αΎϴϘϟϭ�ωΎϤΟϹϭ�ΔϨδϟϭ�ϥήϘϟΎΑ�ϒϳήόΘϟ
�ϡϼγϹ 

հ 

˽ ϢϳήϜϟ�ϥήϘϟ�ϰϟ·�ϞΧΪϣ��
�ϪμΎμΧ�ˬϪϨϳϭΪΗϭ�ϪόϤΟ�ϞΣήϣϭ�ˬϪϟϭΰϧ�Δϴϔϴϛϭ�ˬϢϳήϜϟ�ϥήϘϟ�ϒϳήόΘϟ�ϕήτΘΗ�ΓΩήϔϤϟ�ϩάϫ 

հ 

˾ 

�ϢϳήϜϟ�ϥήϘϟ�ϩΎΠΗ�ΎϨΒΟϭ��
ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��ϢϳήϜϟ�ϥήϘϟ�ϮΤϧ�ϢϠδϤϟ�ΕΎΒΟϭ�Ϣϫ�

ϢϳήϜϟ�ϥήϘϟΎΑ�ΔϴϛΰΘϟ�  
ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��ϙϮϠδϟϭ�ϕϼΧϷ�ϴΤμΗ�ϲϓ�ϩήΛϭ�ϢϳήϜϟ�ϥήϘϟΎΑ�ΔϴϛΰΘϟ�ϕήρ 

հ 

˿ 
ΔϳϮΒϨϟ�ΔϨδϟ�ϰϟ·�ϞΧΪϣ��

ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ�ΔϨδϟ�ϒϳήόΗ�ˬΎϬΘϴΠΣ�ΔϟΩϭ�ˬϞΣήϣϭ�ΎϬόϤΟ�ϭΎϬϨϳϭΪΗ�ϥΎϴΑϭ�ˬ
ΎϬΘϧΎϜϣ 

հ 

̀�

��Ωήϟϭ�ϝϮΒϘϟ�ΚϴΣ�Ϧϣ�ΚϳΪΤϟ�ϡΎδϗ�
ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��
��ϪϔϳήόΗ�ϰϟ·�ΔϓΎο·�ˬΩϭΩήϤϟϭ�ΎϬϨϣ�ϝϮΒϘϤϟ�Δϓήόϣϭ�ˬϒϴόπϟϭ�ϦδΤϟϭ�ϴΤμϟ�ΚϳΪΤϟ�ϡΎδϗ

�ΚΤΒϟ�ϕήτΑ�ΚϳΪΤϟ�ϝΎΠϣ�ϲϓ�ΔϴϧϭήΘϜϟϹ�ϊϗϮϤϟ�ϲϓ�
ϦϴΛΪΤϤϟ�ΪϨϋ�ϱΪϘϨϟ�ΞϬϨϤϟ�  

���Δϴϔϴϛϭ�ˬϞϴΧΪϟ�Ϧϣ�ΎϬΑΎη�ΎϤϣ�ΔϳϮΒϨϟ�ΔϨδϠϟ�ϢϬΘϴϘϨΗ�ϲϓ�ϥϮΛΪΤϤϟ�ϪϜϠγ�ϱάϟ�ΞϬϨϤϟ�ϢϟΎόϣ�ίήΑ
�ϱέΎΨΒϟ�ϴΤλ�ϝϮΣ�ΔϴϘϴΒτΗ�ΔγέΪΑ�ϚϟΫ�ϕΎΤϟ·�ϊϣ�ˬϒϴόπϟ�Ϧϣ�ϴΤμϟ�ϢϫΰϴϴϤΗ�

հ�

́�
�ϝϮγήϟ�ϩΎΠΗ�ΎϨΒΟϭϪΘϨγϭ�ϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ��

ϲϓ�ϩάϫ�ΓΩήϔϤϟ�αέΪϴγ�ΐϟΎτϟ��ˬΎϬϤϴψόΗ��ϲϓ�ϦϤϜΗ�ϲΘϟϭ�ˬΔϳϮΒϨϟ�ΔϨδϟ�ϮΤϧ�ϢϠδϤϟ�ΕΎΒΟϭ�Ϣϫ
�ΎϬϨϋ�ωΎϓΪϟϭ�ˬΎϬΑ�ϞϤόϟϭ�ˬΎϬϟ�ϢϴϠδΘϟϭ�

հ�

̂�
ϢϬϠπϓϭ�ΔΑΎΤμϟ�ΔϧΎϜϣ��

ϲϓ�ϩάϫ�ΓΩήϔϤϟ�ϴγϑήόΘ�ΐϟΎτϟ��ϲϘϠΗ�ϲϓ�ϢϫέϭΩϭ�ˬϢϫϮΤϧ�ΐΟϮϟϭ�ˬϢϬϠπϓϭ�ΔΑΎΤμϟ�ΔϧΎϜϣ�ϰϠϋ
�ΎϬΘϳϭέϭ�ΔϨδϟϭ�ϥήϘϟ�

հ�

˺˹�

Δϴϋήθϟ�ιϮμϨϟ�ϊϣ�ϞϣΎόΘϟ�ϲϓ�ΪϋϮϗ��
ϲϓ�ϩάϫ�ΓΩήϔϤϟ��ΪϋϮϘϟ�Ϣϫϭ�ˬΔϴϋήθϟ�ιϮμϨϟ�ϊϣ�ϞϣΎόΘϟ�ΕΎΒΟϭ�ϰϠϋ�ΐϟΎτϟ�ϑήόΘϴγ

ˬΔϴϋήθϟ�ιϮμϨϟΎΑ�ϥΎϤϳϹ�ΏϮΟϭ��ΎϬϤϫϭ�ˬϚϟΫ�ϲϓ�Δϴϋήθϟ��Ωέϭ�ˬϦϳΪϟ�ϝϮλ�ϰϠϋ�ΎϬϟΎϤΘηϭ
�ϞϘόϟ�ϦϴΑϭ�ΎϬϨϴΑ�νέΎόΘϟ�ϡΪϋϭ�ˬΎϬϴϟ·�ωίΎϨΘϟ�

հ�

ωϮϤΠϤϟ�˻˹ 
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�Ω��βϳέΪΘϟ�ϢϴϴϘΘϟϭ 
˺���ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ�Ϣϴ 

ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 
1.0 �ΔϓήόϤϟϢϬϔϟϭ 

1.1 ϳ�ϪόϤΟϭ�Ϫϟϭΰϧ�Δϴϔϴϛϭ�ϥήϘϟ�ϑήό 
ϩήϴδϔΗ�ϕήρϭ�ϩίΎΠϋ·ϭ�ϪΗ˯ήϗϭ ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ϞϤϋ�ϕέϭ 

1.2 ϦϴΒϳ�ΕήΠΤϟ�ΓέϮγ�ήϴδϔΗ 

ϲΗάϟ�ϢϠόΘϟ 
��ϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑέ 
ϷγγΎϲϓ�ΓΪϧΎδϤϟϭ�Δϴ 

ΕΩήϔϤϟ�ϩάϫ�Δϓήόϣ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ 

1.3 ϳΡήθ��Ϣϫϭ�ΎϬϨϳϭΪΗϭ�ϊϳήθΘϟ�ϲϓ�ΔϨδϟ�ΔϧΎϜϣ 
ΎϬϨϣ�ΝΫΎϤϧϭ�ΎϫέΩΎμϣϭ�ΎϬΗΎΤϠτμϣ 

ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�
��ϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑέ 
ϷγγΎϲϓ�ΓΪϧΎδϤϟϭ�Δϴ 

ΕΩήϔϤϟ�ϩάϫ�Δϓήόϣ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

�ΙϮΤΒϟ�νήϋΔθϗΎϨϤϟϭ 

1.4 �˵ϳϡΪϘ�ϧΒμΘΨϣ�ΓάΓή��ϦϋΎϤΟϹ�αΎϴϘϟϭ�ω 
�ΩΎϬΘΟϻϭϯϮΘϔϟϭ�

˯ήϘΘγϻ�ϲϨϫάϟ�ϒμόϟϭ 
ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

�
2.0 ΕέΎϬϤϟ 

2.1 ϥήϘϟ�ίΎΠϋ·�ϪΟϭ�Ϣϫ�οϮϳ 

�ϲϨϫάϟ�ϒμόϟ 
�ΔθϗΎϨϤϟϭ�έϮΤϟ 

ϞϤϋ�ϕέϭϭ�ΙΎΤΑ�ϞϤϋ 
�ΓέΎϳίόΑϮϤϟ�ξϗ�ϊ 

ϟϻϧϭήΘϜϴ�άϬΑ�ϲϨΘόΗ�ϲΘϟ�Δ 
ωϮοϮϤϟ 

ϲϋΎϤΠϟ�ϢϴϴϘΘϟ 
�ϢϴϴϘΗΙΎΤΑϷ�ϞϤϋ�ϕέϭϭ 

2.2 ϳϭ�ΪϮϔϟ�Ϣϫ�ςΒϨΘδϷ�ΓέϮγ�ήϴδϔΗ�Ϧϣ�ϡΎϜΣ 
ΕήΠΤϟ 

�ΔϘϳήτϟΔϴήϘΘγϻ�
ϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑέ 

ΔϴγΎγϷ�Ϥϟϭδϲϓ�ΓΪϧΎ 
ΕΩήϔϤϟ�ϩάϫ�Δϓήόϣ 

ΓήηΎΒϤϟ�ΔψΣϼϤϟ�
�ϰϠϋ�ΐϟΎτϟ�ΓέΪϗ�ϢϴϴϘΗϭ 

ϻϞϴϠΤΘϟϭ�ρΎΒϨΘγ 

2.3�ήϳѧѧѧοϮΗ�ςτΨϣ�Ϣѧѧѧγϴ�ϲΤϷΚϴΣ�Ϧϣ�ΚϳΪΤϟ�ϡΎѧѧѧδϗ�
Ωήϟϭ�ϝϮΒϘϟ 

ϲϧϭΎόΘϟ�ϢϴϠόΘϟ 
ϢϴϫΎϔϤϟ�ΔτϳήΧ 

ΔψΣϼϤϟ��ϢϴϴϘΘϟϭ�ΓήηΎΒϤϟ 
ϲϋΎϤΠϟ 

2.4 ΔϳϮΒϨϟ�ΔϨδϟ�Ϧϣ�ΓέΎΘΨϣ�ΚϳΩΎΣ�Γήθϋ�Ρήθϳ �ϢϠόΘϟϲΗάϟ 
ΕΎΒΟϮΑ�ϒϴϠϜΘϟ 

έΎΒΘΧϻ 
ΙΎΤΑ�ϢϴϴϘΗ 

3.0 ϢϴϘϟ�

3.1 ϲΒϨϟ�Ϊϗ�Ϣψόϳ�ϢϠγϭ�Ϫδ Ϡϋ�ௌ�ϰϠλ�ΎϜϣ�ϑήόϳϭ�ϪΘϧ
ϩϭήΤϧ�ϪΒΟϭϭ�ϪΘϨγ�ϮΤϧϭ 

ϲϧϭΎόΘϟ�ϢϠόΘϟ 
ΔθϗΎϨϤϟϭ�έϮΤϟ 

ΔψΣϼϤϟ��ϢϴϘΗϭ�ΓήϤΘδϤϟ 
Ϸ˯Ω 

3.2 ϋ�ϥϮϜϳϼΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΕΎϗέϰϠϋ�ΔϤΎϗ�ΎϬΟ��
ϟϼϘΘγϻΔϴϟϭΆδϤϟ�ϞϤΤΗϭ�Δϴ ϲϧϭΎόΘϟ�ϢϠόΘϟ ΔψΣϼϤϟ�ΓήϤΘδϤϟ�ϴϴϘΘϟϭ�Ϣ 

ϲϋΎϤΠϟ 

3.3��ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼγϹ�ΓΪϴϤΤϟ 
Χ�Ϧϣ�ϲϧϭΎόΘϟ�ϢϴϠόΘϟϼ�ϝ 

�ΙΎΤΑϭ�ΕΎΒΟϮΑ�ϒϴϠϜΘϟ 
ΔϴϋΎϤΟ�Δτθϧϭ 

�ϢϴϴϘΗΙΎΤΑϷ�� 
Ϥϟϼ�ϙϮϠδϟ�ΓήηΎΒϤϟ�ΔψΣ 
τϟϼϢϬΗΎϬΟϮΗϭ�Ώ 

˻��Δτθϧ�ϢϴϴϘΗ��ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴϢϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˺ 
έΎΒΘΧϻ�ϱϮϔθϟϭ�ϱήϳήΤΘϟ ΘϨϣμ�ϒ 

�Ϟμϔϟ�ΔϳΎϬϧϭ 
ϲγέΪϟ 

˿˹˾ 

˻ ήϤΘδϤϟ�ϢϳϮϘΘϟ �ϊϴΑΎѧѧѧѧѧѧѧѧѧγ� Ϟѧѧѧϛ
ΔγέΪϟ 

˺˹� 
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ϡ Δτθϧ�ϘΘϟϴϢϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˼�ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ ϊγΎΘϟ ˺˾� 

˽�ϤϟϼϲϋΎϤΠϟ�ϢϳϮϘΘϟϭ�ΔψΣ �Ϧѧѧѧѧѧϣ� ˯ΪѧѧѧѧѧΘѧѧѧѧѧΑ
ϊΑήϟ�ωϮΒγϷ 

˺˾� 

�
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ��Φϟ�

 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ�ϲΑϼτϟ 
� έήϘϤϟΎΑ�ΐϟΎτϟ�ϒϳήόΗ 
� �ιΎΧ�ϡΎϤΘϫ�ϰϟ·�ΝΎΘΤΗ�ϲΘϟ�ΔϳΩήϔϟ�ΕϻΎΤϟ�ξόΑ�ΔόΑΎΘϣ 
� �ΔΜϳΪΤϟ�ΕΎϴϨϘΘϟ�Ϧϣ�ΓΩΎϓϹ�Δϴϔϴϛ�ϰϟ�ΐϟΎτϟ�ϪϴΟϮΗ 
� �ΔϴΒΘϜϤϟ�ΕΎϋΎδϟ 
� �ςΑέ�ϞϴΠδΘϟ�ΕΎϴϠϤϋϭ�ΞϣΎϧήΒϟ�ΕΎΒϠτΘϣ�ϢϬϓ�ϰϠϋ�ϢϬΗΪϋΎδϤϟ�ϦϴϴϤϳΩΎϛ�ϦϳΪηήϤΑ�Ώϼτϟ�ϊϴϤΟ 
� ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�ϲγέΪϟ�έήϘϤϠϟ�Δϴδϴήϟ�ΔΤϔμϟ�ϰϠϋ�βϳέΪΘϟ�ΔΌϴϫ�ϮπόΑ�ΔλΎΨϟ�ϝΎμΗϻ�ΕΎϣϮϠόϣ�ϊϴϤΟ�ήθϧ� 
 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
˺���ΔϤΎϗ�έΩΎμϣ�ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�ήϘϤϠϟέ ��������������ϲόϓΎθϟ�βϳέΩ·�ϦΑ�ΪϤΤϤϟ�ΔϟΎγήϟ 
 

�ϊΟήϤϟΓΪϧΎδϤϟ 

˺� �ϲόϓΎθϟ�βϳέΩ·�ϦΑ�ΪϤΤϤϟ�ϢϠόϟ�ωΎϤΟ 
˻� �ϲρϮϴδϠϟ�ϥήϘϟ�ϡϮϠϋ�ϲϓ�ϥΎϘΗϹ 
˼� �ϲΒρΎθϟ�ϰγϮϣ�ϦΑ�ϢϴϫήΑ·�ϕΎΤγ·�ϲΑϷ�ϡΎμΘϋϻ 
˽� �ϲϧϼϘδόϟ�ήΠΣ�ϦΑϻ�ήϜϔϟ�ΔΒΨϧ�Ρήη�ϲϓ�ήψϨϟ�Δϫΰϧ 
˾� �ϡϼϋϷ�ΔϤϷ�Ϧϋ�ϡϼϤϟ�ϊϓέ�ϲϧήΤϟ�ΔϴϤϴΗ�ϦΑ�ϡϼγϹ�Φϴθϟ 
˿� �ΔϴϤϴΗ�ϦΑ�ϡϼγϹ�Φϴη�ϯϭΎΘϓ�ωϮϤΠϣ 
̀� �ϱϭϮϨϠϟ�ϥήϘϟ�ΔϠϤΣ�ΏΩ�ϲϓ�ϥΎϴΒΘϟ 

�έΩΎμϤϟΔϴϧϭήΘϜϟϹ ΔϳΩϮόδϟ�ΔϴϤϗήϟ�ΔΒΘϜϤϟ 

ήΧϯ�  

�
˻���ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�ΔΑϮϠτϤϟ 

ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

ϖϓήϤϟ 
�ΕΎϋΎϘϟ��ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟΕΎϋΎϗ�νήόϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ������Φϟ·�

ΓΰϬΠϣ�ΔϴγέΩ�ΔϋΎϗ��ΔϴοήΘϓ 
ΔΒΘϜϣ��ΔϴϧϭήΘϜϴϟ 

ΕΰϴϬΠΘϟ�ΔϴϨϘΘϟ 
ίΎϬΟ���νήϋˬΕΎϧΎϴΒϟ��ΓέϮΒδϟˬΔϴϛάϟ��ΕΎϴΠϣήΒϟ�

ΖϨϟΎΑ�ΔτΒΗήϣ�ΏϮγΎΣ�ΓΰϬΟ 
�ΔϴοήΘϓ�ΕΎϋΎϗ 

ΕΰϴϬΠΗ�ήΧϯ���κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ�ΪΟϮϳ�ϻ 
�

��ίϢϳϮϘΗ��ΓΩϮΟ�έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘϢϴ�

βϳέΪΘϟ�ΔϴϠϋΎϓ ΐϟΎτϟ�ˬβϳέΪΘ ϟ�ΔΌ ϴϫ�˯Ύѧѧѧѧѧѧѧπϋ�ΓέΩ·�ˬ
ΓΩϮΠϟ�ΔϨΠϟ�ˬϢδϘϟ��ΕΎϧΎΒΘγϻ��ήηΎΒϣ�ήϴϏ�
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ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘϢϴ�

ΐϟΎτϟ�ϢϴϴϘΗ�ϕήρ�ΔϴϠϋΎϓ ήϴψϨϟ�ϊΟήϤϟ�ϕέϭ�Ϧϣ�ΔѧѧϴϮѧѧѧѧѧѧθϋ�ΕΎѧѧϨϴϋ�ΔѧѧόΟήϣ�
Ώϼτϟ�ΕΎΑΎΟ·�

ϢϠόΘϟ�ΕΎΟήΨϣ�ϞϴμΤΗ�ϯΪϣ �ΕΩΎϴϗΞϣΎϧήΒϟ ήηΎΒϣ�ϢϴϴϘΗ�
�

�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ�ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ��ϳϢΘ��ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ��ήϴϏϭ�ήηΎΒϣήηΎΒϣ��

�
Ρ�ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ�ϢδϘϟ�βϠΠϣ�
ΔδϠΠϟ�Ϣϗέ��

ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 
1.  Credit hours: 2 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: 4 level/2 year 
4.  Pre-requisites for this course (if any): 

Intensive English Language 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage�� 
1� Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 4 hours * 10 weeks 
= 40 

2 Laboratory/Studio 0 
3 Tutorial��  0 
4 Others (specify) Quizzes, Group, Discussions 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 
1. Course Description: 
Technical English is an English for Specific Purposes (ESP) course. All students who are 
DGPLWWHG�WR�WKH�%DFKHORU¶V�LQ�Mathematics are required to take this course in the fourth 
semester of the second year of their program. The course is offered in 10 weeks with a 4-hour-
per week teaching plan covering a wide range of topics relevant to mathematics. It also 
intends to develop students' knowledge and ability of English language in all major skills 
which include reading, writing, listening, and speaking, as well as in sub-skills including 
grammar, vocabulary, and pronunciation. 
 
 
2. Course Main Objective 
The main objective of the course is to provide students with the specific English including 
terminology, linguistic knowledge and communicative skills��in mathematics. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Recognize and understand key words when listening, including correct 
stress and pronunciation of key words and phrases and show 
understanding of the content of the course by: 
- identifying main ideas and supporting ideas 
- developing listening for detail, examples and reasons to complete a summary 
- recognizing mistakes and correct them 

 

1.2 Recognize, use and understand grammar forms presented during the 
course, including: 
- there is and there are for introducing new topics 
- using fractions; using cardinal and ordinal numbers 
- imperatives for giving instructions 
- which or that for giving extra information 
- have to and should  
- if and then to talk about deductions 

 

1.3 Recognize and use vocabulary items in related to the course, including: 
- developing vocabulary of the topics covered in order to be able to listen, understand 

and use them 
- understanding cardinal and ordinal numbers and fractions 
- being aware of importance of word families and subjects and objects 

 

2 Skills: by the end of this course, the student is expected to be able to  
2.1.
1 

Demonstrate comprehension of simple and complex mathematical texts 
by:   
- demonstrating an understanding of main ideas and details 
- identifying information 
- identifying important points of texts and complete a summary 
- recalling key information 

 

2.1.
2 

Complete texts by: 
- demonstrating comprehension of simple and complex mathematical texts 
- demonstrating and understandings of main ideas and details 
- identifying information and important points in texts and completing a summary 
- recalling key information  

 

2.2 Critical Thinking 
- learn to analyze sources of information  
- infer meaning from written or spoken texts 
- appraise arguments 

 

2.3 Communication, Information Technology, Numerical 
- understand numerical information 
- recognize and learn cardinal and ordinal numbers 

 

3 Values:   
3.1 'HYHORS�VWXGHQWV¶�EDFNJURXQG�NQRZOHGJH�IRU�WKHLU�IXWXUH�FRXUVH�DQG�

their future in tertiary education. 

 

3.2 'HYHORS�VWXGHQWV¶�DELOLWLHV�WR�OHDUQ�LQGHSHQGHQWO\�DQG�DVVHVV�WKHLU�RZQ�
learning. 

 

3.3 Develop the ability to cooperate with and learn from peers.  
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C. Course Content 
No� List of Topics Contact 

Hours�

1 Points and Lines  

2 Fractions and Ordinals  

3 Arithmetic  

4 Surfaces and Angels  

5 Spaces and Volumes �

7 Algebra and Formulas �
Total�  

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and understanding 
1.1 Recognize and understand key words 

when listening, including correct 
stress and pronunciation of key words 
and phrases and show understanding 
of the content of the course by: 
- identifying main ideas and supporting ideas 
- developing listening for detail, examples 

and reasons to complete a summary 
-  recognizing mistakes and correcting them 

Strategies for listening 
exercises 

Listening quizzes 
Formative and 
summative listening 
tests 
Listening mid-term 
examination 
Listening final 
examination 

1.2 Recognize, use and understand 
grammar forms presented during the 
course, including: 
- there is and there are for introducing new 

topics 
- using fractions; using cardinal and ordinal 

numbers 
- imperatives for giving instructions 
- which or that for giving extra information 
- have to and should  
if and then to talk about deductions 

Grammar exercises 

Grammar quizzes 
Formative and 
summative grammar 
tests 
Assessment of and 
writing assignments 
as part of mid-term 
and final 
examination 
 

1.3 Recognize and use vocabulary items 
in related to the course, including: 
- developing vocabulary of the topics 

covered in order to be able to listen, 
understand and use them 

- understanding cardinal and ordinal 
numbers and fractions 

- being aware of importance of word families 
and subjects and objects 
 
 
 

Strategies for 
vocabulary building  
Dictionary skills 

Vocabulary quizzes 
Formative and 
summative 
vocabulary tests 
Assessment of 
vocabulary during 
speaking and 
writing as part of 
mid-term and final 
examination 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.0 Skills 

2.1.1 Demonstrate comprehension of 
simple and complex mathematical 
texts by:   
- demonstrating an understanding of main 

ideas and details 
- identifying information 
- identifying important points of texts and 

complete a summary 
-  recalling key information 

Reading strategies 
Writing strategies 

Vocabulary quizzes 
Formative and 
summative 
vocabulary tests 
Assessment of 
vocabulary, reading 
and writing as part 
of mid-term and 
final examination 

2.1.2 Complete texts by: 
- demonstrating comprehension of simple 

and complex mathematical texts 
- demonstrating and understandings of main 

ideas and details 
- identifying information and important 

points in texts and completing a summary 
- recalling key information  

 
Writing strategies 
 

Continuous writing 
assessment 

2.2 Critical Thinking 
- learn to analyze sources of information  
- infer meaning from written or spoken texts 
- appraise arguments 

Strategies for 
developing logical 
thought and critical 
thinking 

Continuous 
assessment of 
writing tasks 

2.3 Communication, Information 
Technology, Numerical 
- understand numerical information 
- recognize and learn cardinal and 
ordinal numbers 

Reading and listening 
strategies 
 

Quizzes 
Formative and 
summative tests 
Mid-term and final 
examinations 

3.0 Values 
3.1 'HYHORS� VWXGHQWV¶� EDFNJURXQG�

knowledge for their future course and 
their future in tertiary education. Reading, listening, 

speaking and writing 
strategies 

Reading, listening, 
speaking and 
writing quizzes 
Formative and 
summative 
assessments 
Mid-term and final 
examinations  

3.2 'HYHORS� VWXGHQWV¶� DELOLWLHV� WR� OHDUQ�
independently and assess their own 
learning. 

Self-study skills Continuous 
assessment 

3.3 Develop the ability to cooperate with 
and learn from peers. Pair and group work 

Presentations 

Assessment of 
individual 
performance and 
performance within 
the group 
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2. Assessment Tasks for Students  

# Assessment task* � Week Due Percentage of Total 
Assessment Score�

1 Midterm Exam  The 5th 30 

2� Listening Mid-term Exam The 6th 5 
3� Listening Final Exam the 10th 5 
4 Speaking Assessment from the 1st to the 10th 5 
5 2 Quizzes (average) & 9th thThe 4 5 
6 Vocabulary Project from the 1st to the 10th 5 
7 Final Exam thThe 11 45 
8 Total  100 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Technical English Course Book 

Essential References 
Materials 

 
. 
 

 

Electronic Materials N/A 

Other Learning 
Materials  
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2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.)�

Classrooms 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.)�
data show & Smart Board 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

Blackboard 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
DVVHVVPHQWီ 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / Committee Curriculum and Accreditation Committees  �
Reference No. �
Date 20 April, 2022�

 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title: Ordinary differential equations 
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Fourth level/second year 
4.  Pre-requisites for this course (if any): 

Integration 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Differential equations are an important branch of mathematics. They have a rich mathematical 
Formalization, as well as a very successful history of being applied to important problems in 
physics, chemistry, engineering, and biology. This course will introduce primarily linear, first 
and second order differential equations. Solution techniques for such equations will be 
presented. The application of Laplace transforms to differential equations will be introduced. 
 
2. Course Main Objective 
The course objective is to achieve an elementary knowledge of ordinary differential equations 
and to become more familiar with rigorous proofs in analysis. The objectives are summarized 
mainly in the competence in solving linear differential equations, employing different 
techniques namely integrating factors, substitution, and variation of parameters and reduction 
of order. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify linear and nonlinear equations K1, K5 
1.2 Examine higher order differential equations K3, K5 
1.3 Present an account of basic concepts and definitions for differential 

equations 

K1, K3, K5 

1.4 Describe exact equations and its solutions  K1, K3 
2 Skills: by the end of this course, the student is expected to be able to  

2.1 Compare the methods of solution developed in higher order and 
solution in second/first order equations  

S1, S5 

2.2 Use methods for obtaining exact solutions of linear homogeneous and 
nonhomogeneous differential equations  

S3, S5, S9 

2.3 Apply elementary Laplace transform techniques  S3, S5 
3 Values: by the end of this course, the student is expected to be able 

to 
 

3.1 Prepare for success in disciplines which rely on differential equations, 
and in more advanced mathematics which incorporate these topics, 
such as Partial Differential Equations  

V2 

3.2 Interpret graphical and qualitative representations of solutions to 
problems  

V4 

3.3 Evaluate fundamental concepts of differential equations, and the 
interrelationship between differential equations and linear algebra  

V2, V4 

3.4 Generalize mathematical concepts in problem-solving through 
integration of new material and modeling  

V4 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 Definition of a differential equation: degree and order. Elimination of 
arbitrary constants 2 

2 
First Order Differential Equations: Existence theorem, separation of 
variables, homogeneous equations, exact equations, linear equations, 
method of integrating factors, non-exact equations and Bernoulli equation. 

12 

3 Homogeneous higher order linear Equations with constant coefficients  8 

4 Non-homogeneous linear Equations: undetermined coefficients, variation 
of parameters, Inverse differential operator  10 

5 The Laplace Transform  8 
Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
1.1 Identify linear and nonlinear equations Lecture and Tutorials  Exams, quizzes 

1.2 Examine higher order differential 
equations 

Lecture and Tutorials  Exams, quizzes 

1.3 
Present an account of basic concepts 
and definitions for differential 
equations 

Lecture and Tutorials  Exams, quizzes 

1.4 Describe exact equations and its 
solutions   

Lecture and Tutorials  Exams, quizzes 

2.0 Skills 
2.1 Compare the methods of solution 

developed in higher order and solution 
in second/first order equations  

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Use methods for obtaining exact 
solutions of linear homogeneous and 
nonhomogeneous differential 
equations  

Lecture/ Individual 
or group work  

Exams, quizzes 

2.3 Apply elementary Laplace transform 
techniques  

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on differential equations, 
and in more advanced mathematics 
which incorporate these topics, such as 
Partial Differential Equations   

Lecture/ Individual 
or group work  

Exams, quizzes 

3.2 Interpret graphical and qualitative 
representations of solutions to 
problems   

Lecture/ Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
differential equations, and the 
interrelationship between differential 
equations and linear algebra   

Lecture/ Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through integration 
of new material and modeling   

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Elementary Differential Equations, 8th edition, 1997, Earl D. 
Rainville, Phillip E. Bedient 

• William E. Boyce and Richard C. DiPrima: Elementary 
Differential Equations and Boundary Value Problems, 10th edition  

Essential References 
Materials 

Polking, Boggess and Arnold, Differential Equations with Boundary 
Value Problems, second edition, Pearson Prentice-Hall  
 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  
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Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  

 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Analytical Geometry 

Course Code: MTH2301 
Program: BSc. in Mathematics 
Department:      Department of Mathematical Sciences 

College: College of Applied Science 

Institution: Umm Al-Qura, University                       
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: LEVEL 4 

 
4.  Pre-requisites for this course (if any): 
Foundations of Mathematics 

 
5.  Co-requisites for this course (if any): 
 

 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom 40 100% 

2 Blended    

3 E-learning   

4 Distance learning    

5 Other    

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 
1 Lecture 40 

2 Laboratory/Studio  

3 Tutorial    

4 Others (specify)  

 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
This course is designed to provide students with • Basic Concepts Identification of conic 

sections through its equations, conversion of the general equation of conic section to the 

standard formula. 

• Cartesian and polar coordinate systems and relations of the conversion from one to other, 

types of equations of lines, condition for collinearity and concurrency. • Second degree 

equation of pair of straight lines. • Conic sections represented by the general equation of 

second degree in two variables (a pair of straight line, circle, a parabola, ellipse and 

hyperbola). • The circle Tangent and normal to circles, orthogonal circles, combine equation 

of a circle and aline. • Parabola, ellipse and hyperbola, their general and standard equation and 

Sketching. • 3D Geometry and coordinate conversion between them, direction cosines and 

direction ratios, plane in the space and various forms of plane, bisecting planes in thespace, 

system of planes. 
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2. Course Main Objective 
After finishing the course, the student is expected to be familiar with the following: • 

Application of analytic geometry for solving different problems • Second degree equations for 

pair of straight lines and circle • Conic sections and their deep knowledge with coordinate 

systems • Some software used in drawing figures of different conic sections. 

 

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding  

1.1 Distinguishing mathematical concepts relevant to pure and applied 

mathematics. Straight lines and their different forms with Cartesian and 

polar coordinate systems. 

K1 

1.2 Analysis structures and features of Mathematics problems in pair of 

straight lines and circles with angle and their bisectors, Conic sections 

and 3D geometries. 

K1, K3 

1.3 Outline required concepts in Parabola, ellipse and hyperbola with 

centered at origin and at other points. Line and plane equations in space. 

K3, K5 

1...   

2 Skills :  

2.1 Apply aspects relevant to different forms of equations of lines, pair of 

straight lines, circles, tangent and normal to the circles, conic sections 

and plane in a space. 

S2, S3, S5 

2.2 Apply how to draw figures and explain their equations of pair of lines, 

types of circles their properties, parabola, ellipse and hyperbola, plane 

and line in a space. 

S1, S9 

2.3 Apply various math rules, techniques and theorems in drawing and 

classifying different figures, equations and their related line and angle 

bisector properties. 

S1, S9 

2..4 Apply mathematical problems using critical thinking and problem 

solving in lines, pair of lines, circles, conics, 3 dimensional concepts. 

S1, S6, S9 

3 Values:  

3.1 Ability to work individually or within a team by independently and 

responsibility during group work and/or assignments 

V2, V4 

3.2 Ability to practice mathematics knowledge and skills in different 

situations during interactive discussion, group assignments, and web-

based activities. 

V2, V3 

3.3 Ability to provide ethics and friendly-ship environment in the real life 

during class discussion, participation in college and university activities, 

and be members of department committees and college committees 

V2, V4 

3...   

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 Basics concepts related to different forms of equations of lines         6    

2 Pair of straight lines their angles and bisectors of angles 6 

3 Circles and their types with tangent and normal concepts on them 6 

4 Conic Section basics and their rough sketches 6 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 

Distinguishing mathematical concepts 

relevant to pure and applied 

mathematics. Straight lines and their 

different forms with Cartesian and 

polar coordinate systems. 

Lectures, Web based 

work, Classroom 

dissections. 

Written 

exam(Problem 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

1.2 

Analysis structures and features of 

Mathematics problems in pair of 

straight lines and circles with angle 

and their bisectors, Conic sections and 

3D geometries. 

Lectures, Web based 

work, Classroom 

dissections. 

Written 

exam(Problem 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

… 

Outline required notations and 

concepts in Parabola, ellipse and 

hyperbola with centered at origin and 

at other points. Line and plane 

equations in space. 

Lectures, Web based 

work, Classroom 

dissections. 

Written 

exam(Problem 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

2.0 Skills 

2.1 

Apply aspects relevant to different 

forms of equations of lines, pair of 

straight lines, circles, tangent and 

normal to the circles, conic sections 

and plane in a space. 

Lectures, problem 

solving, web based 

work, Classroom 

dissections. 

Written 

exam(Problem 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

2.2 

Apply how to draw figures and explain 

their equations of pair of lines, types of 

circles their properties, parabola, 

ellipse and hyperbola, plane and line in 

a space. 

Lectures, problem 

solving, web based 

work, Classroom 

dissections. 

Written 

exam(Problem 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

2.3 
Apply various math rules, techniques 

and theorems in drawing and 

Lectures, problem 

solving, web based 

Written 

exam(Problem 

5 Parabola, ellipse and hyperbola with centered at origin and other points 6 

6 
Three dimensional geometry their different concepts and coordinate system 

related to them 
10 

Total 40 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
classifying different figures, equations 

and their related line and angle 

bisector properties. 

work, Classroom 

dissections. 

solve, MCQ, 

true/false, Proof, 

Short answer), 

Quizzes, 

Assignments 

3.0 Values 

3.1 

Ability to work individually or within 

a team by independently and 

responsibility Ability to work 

individually or within a team by 

independently and responsibility. 

solving, web based 

work 
 

3.2 

Ability to practice mathematics 

knowledge and skills in different 

situations during interactive 

discussion, group assignments, and 

web-based activities. 

solving, web based 

work 
 

3.3 

Ability to provide ethics and friendly-

ship environment in the real life during 

class discussion, participation in 

college and university activities, and 

be members of department committees 

and college committees. 

solving, web based 

work 
 

2. Assessment Tasks for Students 

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Homework and Quizzes During the semester 20 

2 Mid exam 6 30 

4 Final exam. End the semester 50 

5    

6    

7    

8    

 *Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
Each group of students assigned to a member of staff who will be available for help and 

academic guidance office hours at specific hours on daily basis. At least be available 8 hours 

per week. 

 

 

 
F. Learning Resources and Facilities 
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1.Learning Resources 

Required Textbooks Analytic Geometry 6th Edition, Brooks Douglas R. Riddle, Col. Publ., 

Co. 1995 

Essential References 
Materials 2D and 3D geometry related materials and applications based on them. 

Electronic Materials Web sites dedicated to Analytic Geometry available on the internet 

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classroom, Computer Lab. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data show; Smart Board; Mathematics Software 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching 
Students, Peer and program 

leade 

Indirect (Course Evaluation 

Survey)- Indirect peer 

evaluation 

Assessment 
Students, Program assessment 

committee 
Direct/ Indirect 

Extent of achievement of 

course learning outcomes 
Instructor Direct/Indirect 

Quality of learning resources Students, Faculty members Indirect 

   

   

   

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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A. Course Identification  
 

1.  Credit hours: 4 

2. Course type 

a. University  College  Department  Others   

b. Required  Elective   

3.  Level/year at which this course is offered: Fourth level / Second year 

4.  Pre-requisites for this course (if any): 

MTH1101 

5.  Co-requisites for this course (if any): Not applicable 

 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 

2 Blended  0 0 

3 E-learning 0 0 

4 Distance learning  0 0 

5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 38 Hours  
2 Tutorial   0 Hours  
3 Midterm Exam 2 Hours 
 Total 40 Hours 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  

This  course is an introduction to Real Analysis, whose main contents are number systems, 
sequences, and series. This material is standard for a first course in Real Analysis for students 
pursuing a Mathematics major 
 
2. Course Main Objective 
The aim of this course is to provide students with the main concepts of real analysis. Students 
learn the theory of sequences and series of real numbers.  

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Outline basic properties of the real number system K1, K3 
1.2 Define supremum and infimum of a nonempty set K2, K3 
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CLOs Aligned 
PLOs 

1.3 Recall concept of limits of sequences K1, K3 
1.4 Identify main properties of sequences K2, K3 
1.5 Recognize different convergence tests of numerical series K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Prove the elementary algebraic and order properties of ordered fields. S1, S9 
2.2 Prove the elementary properties of the real numbers. S3, S5 
2.3 Prove the convergence of the standard examples of sequences and 

series. 

S3, S5, S9 

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Write clear and precise proofs.  V2, V4 
3.2 Appraise the real number system as a ‘‘complete ordered field’’ V2, V4 
3.3 Use the theories, methods and techniques of the course to solve 

complex mathematical problems. 

V2, V4 

3.4 Justify the choice of different steps in problem resolution procedure. V2, V4 
 

C. Course Content 
No List of Topics 

Contact 

Hours 

1 Number Systems: Peano’s Axioms and Natural Numbers, the integers,  
and the rational numbers. 4 Hours 

2 
Complete ordered fields: Definitions, Algebraic and order properties, 
Absolute value, Powers and Roots, Archimedean property, Infimum and 
supremum, Complete ordered field. 

8 Hours 

3 Real numbers system: Basic properties, Bernoulli inequality. 4 Hours 

4 
Sequence of real numbers: Subsequence, Monotone and Bounded 
sequence, Null sequence, Theorems and Examples, Convergent sequence, 
Theorems and Examples, Cauchy sequence, Bolzano-Weierstrass theorem. 

14 Hours 

5 Series of real numbers: Convergent series, Tests for Convergence. 4 Hours 
6 Others (Tutorials, Exam, … ) 6 Hours 

Total 40 Hours 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 Outline basic properties of the real number 
system Lecture and 

Tutorials Exam 
1.2 Define supremum and infimum of a nonempty 

set 
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Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.3 Recall concept of limits 
1.4 Identify main properties of sequences 

1.5 Recognize different convergence tests of 
numerical series 

2.0 Skills 

2.1 Prove uncountability of the real number system Lecture/ Individual 
or 

group work 
Exam 2.2 Interpret limit of a function in terms of limits of 

sequences 
2.3 Apply Cauchy criterion of Series 
3.0 Values 

3.1 Appraise the real number system as a 
‘‘complete ordered field’’ 

Lecture/ Individual 
or 

group work 
Exam 

3.2 Use graphical information and symbolic 
expression simultaneously in solving problems. 

3.3 Justify the choice of different steps in problem 
resolution procedure. 

3.4  
 
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  % 30 
2 Quizes and homeworks During semester % 20  
3 Final exam End of semester % 50  

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 

All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures. Students are required to complete the homework 
problems. Students are welcome to work together on homework. However, each student must 
turn in his or her own assignments, and no copying from another student's work is permitted. 
Deadline extensions for homework will not be given. Students are encouraged to discuss with 
professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Introduction to Real Analysis, Robert G. Bartle, Donald R. 
Sherbert, 4th edition, (2011). ISBN: 978-0-471-43331- 6 

• Elementary Analysis: the theory of analysis, 2nd Edition, Kenneth 
A. Ross 



 
6 

Essential References 
Materials • Guide to Analysis, F. Mary Hart, Macmillan Education, 1988  

Electronic Materials None 

Other Learning 
Materials 

None 

 
2. Facilities Required 

Item Resources 
Accommodation 
(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, etc.) Data Show, Smart Board  
Other Resources  
(Specify, e.g. if specific laboratory equipment is 
required, list requirements or attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation 

Methods 
Effectiveness of teaching and assessment  Students  Direct  
Quality of learning resources  Students  Direct  

Extent of achievement of course learning outcomes  Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Fourth level/second year 

4.  Pre-requisites for this course (if any): 
  Integration Calculation (MTH1103-4) 
 
5.  Co-requisites for this course (if any): 
 

Analytical Geometry  (MTH2301-4) 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 24 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (Exam, Quizzes, Activities…) 6 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Multivariable calculus is the fourth and the final part of the standard three-semester calculus 
sequence. It represent the extension of calculus in one variable to calculus with functions of 
several variables. This course treats topics related to differential calculus in several variables, 
integration in several variables. Multivariable calculus has many applications in various areas 
such as pure mathematics, engineering and physics.   
 

2. Course Main Objective 
The aim of this course is to provide students with fundamental concepts and techniques of 
multivariable calculus and to develop student understanding and skills for its applications to 
other areas.  
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3. Course Learning Outcomes  
 

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Recognize mathematical formulas and methods of derivation of 

multivariable functions.   

K2, K5 

1.2 State the integration techniques to calculate multiple integrals in 

different coordinate systems 

K1, K3 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Perform differential calculus operations on functions of several 

variables including continuity, partial derivatives and directional 

derivatives.   

S1, S3, S6, 
S7 

2.2 Estimate multiple integrals in different coordinate systems including 

Cartesian, polar, cylindrical and spherical coordinates. 

S5, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Apply the computational and conceptual principles of calculus to the 

solutions of various scientific applications.   

V2, V4, V5 

 
C. Course Content 

No List of Topics Contact 
Hours 

1 

The Derivative in n-space  
- Functions of several variables.  
- Partial Derivatives  
- Limits and continuity  
- Differentiability  
- Directional Derivatives  
- The Chain rule  
- Tangent planes. 
 - Approximations  
- Maxima and minima  
- Lagrange's method 

17 

2 

The integral in n-space  
- Double integrals over rectangles  
- Double integrals over nonrectangular regions  
- Double integrals in polar coordinates  
- Surface area  
- Triple integrals in Cartesian, cylindrical and spherical coordinates 

7 

3 Others 
Preprimaries, Quizzes, Activities… 6 

Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Recognize mathematical formulas and 
methods of derivation of multivariable 
functions.  

Lecture. 
Memorization. 

Exams (Midterm 
and Final). Quizzes 

1.2 
State the integration techniques to 

calculate multiple integrals in different 

coordinate systems. 

Lecture. 
Memorization. 

Exams (Midterm 
and Final). Quizzes 

2.0 Skills 
2.1 Perform differential calculus 

operations on functions of several 
variables including continuity, partial 
derivatives and directional derivatives. 

Lecture. Small group 
work. 

Exams, Quizzes, 
Homework 

2.2 Estimate multiple integrals in different 
coordinate systems including 
Cartesian, polar, cylindrical and 
spherical coordinates. 

Lecture. Small group 
work. 

Exams, Quizzes, 
Homework 

3.0 Values 
3.1 Apply the computational and 

conceptual principles of calculus to the 
solutions of various scientific 
applications.  

Exams (Midterm and 
Final). Homework.  

Exams (Midterm 
and Final). 
Homework.  

 
2. Assessment Tasks for Students  
 

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizzes and homeworks During semester 20% 
3 Final exam End of semester 50% 

 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to the 
questions of students about concepts studied during the lectures. 
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F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks Calculus with analytic geometry (7th Edition), Edwin J. Purcell, and 
Dale E. Varberg, Prentice Hall (1998). 

Essential References 
Materials 

Advanced engineering mathematics, Stanley I. Grossman, and William 
R. Derrick, Harper and Row, New York (1988).   

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 
 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 40 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Council of the Mathematics Department  

Reference No.  

Date  
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��ϪμϴΨϠΗϭ�˯ϭήϘϤϟ�ΏΎόϴΘγϭ�ϢϬϔϟϭ�Γ˯ήϘϟ�ΕέΎϬϣ�Ϧϣ�ϢϬϨϜ˷Ϥϳ�ΎϤϛ�ˬΔόΎθϟ 

����ϢϠόΘϟ�ΕΎΟήΨϣ��έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
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1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
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ΔϓήτΘϤϟϭ�ΔτγϮΘϤϟ�ΓΰϤϬϟϭ�ϢϴϗήΘϟ�ΕΎϣϼϋϭ�ˬ��ΔϴϋΎϨϗϹϭ�ΔϴϔϴυϮϟ�ΔΑΎΘϜϟ�ωϮϧϭ 
�

1.2 �ΩΪΤϳ�ϥΔΒϠτϟ���ΐ˰˰ ˰˰δΣ�ΔόΎ˰˰ ˰˰θϟ�ϱϮϐϠϟ�΄τΨϟ�ϝΎϜ˰˰ ˰˰ηϭ�ΎϬϨϣ�Ϟϛ�κΎ˰˰ ˰˰μΧϭ�Γ˯ήϘϟ�ωϮϧ
�ϲϤΠόϤϟϭ�ϲΒϴϛήΘϟϭ�ϲϓήμϟϭ�ϲΗϮμϟ�ϯϮΘδϤϟ 

 

2 ΕέΎϬϤϟ  
2.1 ��ϥέΎ˰Ϙϳ�ϥΔ˰ΒϠτϟ����Δ˰ϴΗά˰ϟ�Γήϴ˰˰ ˰˰δϟϭ�κϴΨϠΘϟϭ�ήϳήϘΘϟϭ�Δ˰ϟΎ˰ϘϤϟ�Ϟ˰Μϣ�Δ˰ϴϔϴυϮϟ�ρΎ˰ϤϧϷ�ϦϴΑ

��ΕήϛάϤϟϭ 
 

2.2 �ΏϮμϳ�ϥΔΒϠτϟ���ΓέΎΘΨϣ�ΔϳϮϐϟ�ιϮμϧ�ϝϼΧ�Ϧϣ�ΔϳϮϐϠϟ�˯ΎτΧϷ�Γ˯ήϗϭ�ΔΑΎΘϛ  
3 ϢϴϘϟ  



 
4 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

3.1 �ήϬψϳ�ϥΔΒϠτϟ���ΔϳϮϐϟ�ιϮμϧ�ΐϳϮμΘϟ�ϞϤϋ�ϖϳήϓ�ϦϤο�Ϫϼϣί�ϊϣ�ϞϤόϟ�ϰϠϋ�ΓέΪϘϟ  
3.2 ��ϥϭΎό˰Θϳ�ϥΔΒ˰Ϡτϟ���Δϐ˰Ϡϟ�ϝΎϤ˰όΘ˰˰ ˰˰γ�ϰϠϋ�ϢϬΗέΎϬ˰ϣ�ήϬψϳ�ϱέϮΣ�ϲϠϴΜϤΗ�νήϋ�˯ΩϷ�ϢϬϨϴΑ�ΎϤ˰ϴϓ

�ΔΤϴΤλ 
 

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ� 
ê��ÓmK���BÐ�odýmR �ΕΎϋΎγ

ϝΎμΗϻ�
� �ϲϓ�Δ˷ϳϮϐ˷Ϡϟ�Δϣϼδ˷ϟ�Δ˷ϴϤ˷ϫΎϨΘΑΎΘϛ��Ϧϣ�ϦϜ˷ϤΘϟ�ˬ�ΓΰϤϬϟ��ϲ˷ΑΎΘ˰˰˰˰˰Ϝϟ�Ϣγή˷ϟ�ΪϋϮϗ±����Δϓή˷τΘϤϟ�ϒϟϷ±�

�ˬϢϴϗήΘϟ�ΕΎϣϼϋ�ϑϭήΤϟΎΑ�ΩΪϋϷ�ΔΑΎΘϛ � 

� ϴΤ˰˰ ˰˰μϟ�ήϴΒόΘϟ��Δ Α˰Ύ Θ˰Ϝϟ�ϲϓ����Δ ϴ˰ϟϮόϔϤϟϭ�Δ ϴ˰ϠϋΎ ϔ˰ϟϭ�ήϴϜϨΘϟϭ�ϒϳήόΘϟϭ�βϨΠϟϭ�ΩΪ ό˰ϟ�Ϧϋ�ήϴΒόΘϠϟ
ΔϐϟΎΒϤϟϭ�ήϴΜϜΘϟϭ� 

� 

� ��ΐ˰˰˰ϴϛήΗ�ϥΎϘ˷Η�ϞϤΠϟ�ωϮϧ��Δ˷ϴΑήόϟ�ΔϠ˰˰ ˰ϤΠϟ±���ΔΤϴΤμ˷ϟ�ΔϠϤΠϟ�ΕΎϤγ±�Δ˷ϴϔϴυϮϟ�ΪϋϮϘϟ����ΕϭΩ
�ςΑή˷ϟ� 

� 

� �ήϣϷ��ϞΜϣ���Δ˷ϴΑΎΘϜϟ�ΐϴϟΎγϷ�Ϊ˰ϳϮΠΗ±��ϲϬ˷Ϩϟ±��ϲϔ˷Ϩϟ���ΪϴϛϮ˷Θϟ±��˯Ϊ˷Ϩϟ±������ϡΎϬϔΘγϻ ��
� �ΔΑΎΘϜϟ�ϲϓ�ΎϬϔϴυϮΗϭ�Δ˷ϴψϔ˷Ϡϟ�Γϭή˷Μϟ�ΔϴϤϨΗ±��Ϧϣ�ΓΩΎϓϹ�υΎϔϟϷϭ�ϲϧΎόϤϟ��ϪϴϋϮϨΑ�ϲ˷Αήόϟ�ϢΠόϤϟ ��
� �Δ˷ϴϼϣ·��ΔόΎθ˷ϟ�Δ˷ϴΑΎΘϜϟ�˯ΎτΧϷ±���Δ˷ϴϓήλ±���Δ˷ϳϮΤϧ±���Δ˷ϴΑϮϠγ � 

����ήπΤϣ�ˬϲϠϴμϔΘϟ�ΰΟϮϤϟ�ˬήϳήϘΘϟ�ˬΔϴΗάϟ�Γήϴδϟ�ˬΔϳέΩϹ�ΕΎΒϠτϟ���ΎϬϋϮϧϭ�ˬΔϴϔϴυϮϟ�ΔΑΎΘϜϟ
�Δ˷ϴϘϴΒτΗ�ΝΫΎϤϧ�ϊϣ��ωΎϤΘΟϻ�

� 

���ΕΎϣϼϋ�ϡΪΨΘγ�ϊϣ�ϞϜθϟΎΑ�ΔρϮΒπϣ�ΎϬΘΑΎΘϛ�ΓΩΎϋ·ϭ�ΔϳϮϐϟ�ιϮμϧ�ςΒο��ϲϘϴΒτΗ�ϱέϭΩ�έΎΒΘΧ
��ΔΒγΎϨϤϟ�ϢϴϗήΘϟ�

� 

��ϭ��ΎϬϨϣ�ωϮϧ�Ϟϛ�ΔϴϤϫϭ�Γ˯ήϘϟ�ωϮϧϣ�Γ˯ήϗ�ϝϼΧ�Ϧϣ�˯ΎτΧϷ�ΰϴϴϤΗϭ�ΔϳήϬΠϟ�Γ˯ήϘϟ�ΓέΎϬ
��ΓέΎΘΨϣ�ιϮμϧ�

� 

����ΝΫΎϤϧ�ϝϼΧ�Ϧϣ�˯ϭήϘϤϟ�κϴΨϠΗϭ�ϢϬϔϟ�ΓέΎϬϣ��ΓέΎΘΨϣ�ιϮμϧ�Ϧϣ�ΔϴϘϴΒτΗ�� 
ωϮϤΠϤϟ��� 

 

�Ω��βϳέΪΘϟ�ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ�ϕήρϭ�ϘΘϟ�ϴ�Ϣϴ 
ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ��βϳέΪΘϟ �ϕήρ�ϘΘϟϴ�Ϣϴ 

1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 
1.1 ��ϥήϛά˰ϳ����Δ˰ϴ˰˰ ˰˰γΎ˰˰ ˰˰˰γϷ�Ϊ˰ϋϮϘϟ�Δ˰ΒϠτϟ�ϦϴΘϠϤΠϠϟ

ϭ�ΔϴϠόϔϟϭ�ΔϴϤ˰˰ ˰˰γϻ��ϊτϘϟϭ�Ϟ˰˰ ˰˰λϮϟ�ϒϟ�Ϣ˰˰ ˰˰γέ
ΔϓήτΘϤϟϭ�Δτ˰˰γϮΘϤϟ�ΓΰϤϬϟϭ��ϢϴϗήΘϟ�ΕΎϣϼϋϭ�ˬ

�ΔϴϋΎϨϗϹϭ�ΔϴϔϴυϮϟ�ΔΑΎΘϜϟ�ωϮϧϭ 

�ΝΫΎ˰˰Ϥ Ϩ˰ ϟ˰ �ϊ ϣ˰ �Γή˰˰ ˰˰˰οΎ˰˰Τ Ϥ˰ ϟ˰
ΔϴϘϴΒτΘϟ έϮΤϟϭ�ΔθϗΎϨϤϟ 

1.2 �ΎϬϨϣ�Ϟϛ�κΎ˰˰˰μΧϭ�Γ˯ήϘϟ�ωϮϧ�ΔΒϠτϟ�ΩΪΤϳ�ϥ
��ϯϮΘ˰˰ δϤϟ�ΐ˰˰ δΣ�ΔόΎ˰˰ θϟ�ϱϮϐϠϟ�΄τΨϟ�ϝΎϜ˰˰ ηϭ

�ϲϤΠόϤϟϭ�ϲΒϴϛήΘϟϭ�ϲϓήμϟϭ�ϲΗϮμϟ 

��ϢϴϤ˰μΗϭ���ϞϴϠΤΘϟϭ�Δ˰θϗΎϨϤϟ
ΔϴϤϴϫΎϔϤϟ�ςήΨϟ ϲΎϬϨϟ�έΎΒΘΧϻ 

2 ΕέΎϬϤϟ 
2.1 �Δϟ˰ΎϘ˰Ϥϟ�ϞΜ˰ϣ�Δϴ˰ϔϴυϮϟ�ρΎϤ˰ϧϷ�ϦϴΑ�ΔΒ˰Ϡτϟ�ϥέΎϘ˰ϳ�ϥ

��ΕήϛάϤϟϭ�ΔϴΗάϟ�Γήϴδϟϭ�κϴΨϠΘϟϭ�ήϳήϘΘϟϭ �ΕΎϔϴϠϜΘϟϭ�ΓήοΎΤϤϟ ΕΎΒΟϭϭ�ΕΎϔϴϠϜΗ 

2.2 �Δϳ˰ϮϐϠϟ�˯Ύτ˰ΧϷ�Γ˯ήϗϭ�ΔΑ˰ΎΘ˰ϛ�ΔΒ˰Ϡτϟ�ΏϮ˰˰ ˰˰μϳ�ϥ
��ΓέΎΘΨϣ�ΔϳϮϐϟ�ιϮμϧ�ϝϼΧ�Ϧϣ 

��έϮ˰˰Τ˰˰ ϟ �ϊ˰˰ ϣ �ΕΎ˰˰ϔ˰˰ ϴ˰˰ Ϡ˰˰ Ϝ˰˰ Θ˰˰ ϟ
ΔθϗΎϨϤϟϭ ΔθϗΎϨϤϟϭ�έϮΤϟ 

3 ϢϴϘϟ�
3.1 �Ϫ˰˰ ϼϣί�ϊϣ�Ϟ˰˰Ϥόϟ �ϰϠϋ�ΓέΪ˰˰ Ϙϟ �Δ˰˰ ΒϠτϟ �ήϬψϳ �ϥ

��ΔϳϮϐϟ�ιϮμϧ�ΐϳϮμΘϟ�ϞϤϋ�ϖϳήϓ�ϦϤο �ϲϧϭΎόΘϟ�ϢϠόΘϟ ωΎϤΘγϻϭ�ΔψΣϼϤϟ 

3.2���ϲϠϴΜϤΗ�νήϋ�˯ΩϷ�ϢϬϨϴΑ�Ύ˰Ϥϴϓ�Δ˰ΒϠτϟ�ϥϭΎ˰όΘϳ�ϥ
��Δ˰˰ϐϠ˰ϟ �ϝΎ˰˰Ϥό˰Θ˰˰˰ ˰˰γ �ϰϠ˰ϋ �ϢϬ˰ΗέΎ˰˰Ϭϣ �ήϬ˰ψ˰ϳ �ϱέϮΣ

�ΔΤϴΤλ 
�ϲϧϭΎόΘϟ�ϢϠόΘϟ ��ϢϴϤ˰˰ ˰˰μΗ�ϊϣ�έϮΤϟϭ�ΔψΣϼϤϟ

ϢϳϮϘΘϠϟ�ΔψΣϼϣ�ΔϗΎτΑ 
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���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ��ϘΘϟϴ�Ϣϴ �ϢϴϴϘΘϟ�ΖϴϗϮΗ�
��ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟ�ϴϢϴ 

� ϲϔμϨϟ�έΎΒΘΧϻ αΩΎδϟ��� 
� ϲϘϴΒτΘϟ�ϱέϭΪϟ�έΎΒΘΧϻ ϦϣΎΜϟ � 

��
��ΕΎΒΟϮϟΔτθϧϷϭ��ΕΎμΨϠϤϟ �ϞΜϣ� �Δϴϔμϟ���ήϳέΎϘΘϟ�����Ϧϣ �ΝΫΎϤϧ
�ΕΎϔϴϠϜΘϟ 

�έΪ˰˰ ˰ϣ �ϰ˰˰ ˰Ϡ˰˰ ˰ϋ
Ϟμϔϟ 

� 

��ϲΎϬϨϟ�έΎΒΘΧϻ�����
�ϲϟΎϤΟϹ�����ΔϴϠϜϟ�ΔΟέΪϟ�Ϧϣ���

Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ��ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ����Φϟ�
 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷτϟ�ϲΑϼ� 
����ϊϴΠθΗΔΒϠτϟ����ϞϛΎθϤϟϭ�ˬϢϬΗέΎδϔΘγ�Ϧϋ�ΔΑΎΟϺϟ�ΖϧήΘϧϹ�ήΒϋϭ�ˬϪΒΘϜϣ�ϲϓ�βϳέΪΘϟ�ΔΌϴϫ�Ϯπϋ�ϊϣ�ϞλϮΘϟ�ϰϠϋ

�έήϘϤϠϟ�ϢϬΑΎόϴΘγ�ϞϴΒγ�νήΘόΗ�ϲΘϟ 
Ν���Ϧϣ�ϒϴόπϟ�ΓΪϋΎδϤϟ�ΔϴϓΎο·�ΕΎϋΎγ�κϴμΨΗΔΒϠτϟϭ�ˬέϫϮϤϟ�ΔϳΎϋϮ�ϢϬϨϣ�ϦϴΑ 

 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ�� 
����ΔϤΎϗ�έΩΎμϣ�ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ��έήϘϤϠϟ ��ϡϮΨϟ�νΎϳέ��Ω��ΔϳϮϐϠϟ�ΕέΎϬϤϟ�ϲϓ�ΪϋΎδϤϟ 
 

�ϊΟήϤϟΓΪϧΎδϤϟ 

��ϲτϨθϟ�ϟΎλ�ΪϤΤϣ��Ω��ϪρΎϤϧϭ�ϪτΑϮο�ϲΑήόϟ�ήϳήΤΘϟ�Ϧϓ-  
����ϲϠϋ�ήϔϋί�ϝΎϤϛ��Ω��ϲΑήόϟ�ήϳήΤΘϟ�ΕέΎϬϣϭ�ΔΑΎΘϜϟ�ϥϮϨϓ  

�ΓΪϤΣ�ϮΑ�ϲϠϋ�ΪϤΤϣ��Ω��ήϴΒόΘϟϭ�ΔΑΎΘϜϟ�Ϧϓ- 
����ϪϴϘϴϓέϭ�ΓήλΎϨϤϟ�ϦϴδΣ��Ω�ˬΔϴΑήόϟΎΑ�ΔΑΎΘϜϟ�Ϧϓϭ�ήϳήΤΘϟ�ΕΎϴγΎγ  
� �ϲϧΎϧΪόϟ�ΪϤΤϣ�ˬΔόΎθϟ�˯ΎτΧϷ�ϢΠόϣ 
� �ϦϳΪϟ�Ρϼλ�ˬΏΎ͉ΘϜϟ�˯ΎτΧ�ϢΠόϣ�ϱϭϼΒϋΰϟ 
� ��ΩϮΟ�ϰϔτμϣ�ˬϞϘΗ�ϻϭ�Ϟϗ 
� ϲϨδΤϟ�ϲϜϤϟ�ˬΔϴΑήόϟ�ΔϐϠϟΎΑ�ΔϴϤϠόϟ�ΔΑΎΘϜϟ�ϥΎϘΗ·�ϮΤϧ��

ΎΘΨϣ�ΪϤΣ�ˬϦϴϴϋΫϹϭ�ΏΎ˷ΘϜϟ�˯ΎτΧέ�ήϤϋ - 
 ϲϧΎϧΪόϠϟ�ˬΓήλΎόϤϟ�ΔϳϮϐϠϟ�ρϼϏϷ�ϢΠόϣ� - 

ΏϮ͉Βϟ�ϥϭήϤϟ�ˬϖτϨϟϭ�ΔΑΎΘϜϟ�ϲϓ�ΔόΎθϟ�˯ΎτΧϷ�ϞϴϟΩ - 
��Ω�ˬϲΑήόϟ�ήϳήΤΘϟ��ϳήϘϟ�ϟΎλ�ϦΑ�ϥΎϤΜϋ��Ωϭ�ˬϥϮοέ�ϲϗϮη�ΪϤΣ  

 

�έΩΎμϤϟ�ΔϴϧϭήΘϜϟϹ ΔϴόϣΎΠϟ�ௌ�ΪΒϋ�ϚϠϤϟ�ΔΒΘϜϣ�ϊϗϮϣ 

ήΧϯ� ΔΠϣΪϤϟ�ιήϗϷ 

�

����ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ��ΔΑϮϠτϤϟ 
ήλΎϨόϟ �έήϘϤϟ�ΕΎΒϠτΘϣ 
�ϖϓήϤϟ 

�ΕΎϋΎϘϟ�νήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ��Φϟ·�����ΪΟϮϳ�ϻ 

�ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
��ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��ΩέϮΑ�ϙϼΒϟ�ΞϣΎϧήΑ 
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ήλΎϨόϟ �έήϘϤϟ�ΕΎΒϠτΘϣ 

ΕΰϴϬΠΗ�ήΧϯ����κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ�ΪΟϮϳ�ϻ�
�

��ίϢϳϮϘΗ��ΓΩϮΟ��έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟ�ϥϮ Θϟ�ϕήρϴϘ�Ϣϴ�

��βϳ˰έΪ˰˰Θ ϟ˰ �ΕΎ˰˰ϴΠ˰ ϴ˰ Η˰ή Θ˰˰˰˰˰˰γ �Δ˰˰ϴ Ϡ˰ϋ˰Ύ˰˰ϓ
ΔϣΪΨΘδϤϟ 

�ήϴψϨϟ�
�ΔΒϠτϟ�

���ήηΎΒϣ���
���ήηΎΒϣ�ήϴϏ���

�ϢϴϴϘΗ�Δϴϟ�ΔϴϠϋΎϓΔΒϠτϟ� �ήϴψϨϟ����ήηΎΒϣ���

�ϢϠόΘϟ�έΩΎμϣ�ΔϳΎϔϛ έήϘϤϟ�ΫΎΘγ�
�ΔΒϠτϟ 

���ήηΎΒϣ���
���ήηΎΒϣ�ήϴϏ���

�ϪΘϴϋϮοϮϣϭ�έΎΒΘΧϻ�ΔϴϗΪμϣ �κμΨΘϟ�βϔϧ�Ϧϣ�ήϴψϧ�
�ΔϠΌγ�κΤϓ�ΔϨΠϟ�έΎΒΘΧϻ 

���ήηΎΒϣ���
���ήηΎΒϣ�ήϴϏ���

�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ�ϖϘΤΗ�ϯΪϣ �έήϘϤϟ�ΫΎΘγ±�ΞϣΎϧήΒϟ�ΓΩΎϴϗ�
�ΔΒϠτϟ 

���ήηΎΒϣ���
���ήηΎΒϣ�ήϴϏ���

�ϢϳϮϘΘϟ�ΕϻΎΠϣβϳέΪΘϟ�ΔϴϠϋΎϓ��ϞΜϣ��ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ˬΔΒϠτϟ�ϞϴμΤΗ�ϯΪϣ�ˬ�Φϟ·�����ϢϠόΘϟ�έΩΎμϣ�ˬέήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�ήϴψϨϟ�ϊΟήϤϟˬ���ϯήΧϳ��ΎϫΪϳΪΤΗ�ϢΘ�
ϕήρ�ΘϟϴϘ�Ϣϴ���ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ��
�
Ρ�ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ�
ϲϤϠδϟ�ΪϤΣ�ϦΑ�ΔϣΎγ�Ω��ϢδϘϟ�βϴέ����������������������������

ΔδϠΠϟ�Ϣϗέ��
�ΔδϠΠϟ�ΦϳέΎΗ��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department "# Others   
b. Required "# Elective   
3.  Level/year at which this course is offered: Fifth level/second year 

4.  Pre-requisites for this course (if any): 
Ordinary differential equations  

 
5.  Co-requisites for this course (if any): 
 

Multivariables Calculus 
 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 

1 Lecture 40 

2 Laboratory/Studio 0 
3 Tutorial   0 

4 Others (specify) 0 

 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course aims to provide an introduction to the theory and applications of partial 
differential equations. 

 

2. Course Main Objective 
It trains students to develop a systematic approach of solving elementary partial differential 
equations.  

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Describe real-world systems using PDEs K5 

1.2 Use knowledge of partial differential equations (PDEs), K1, K4 
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CLOs 
Aligned 
PLOs 

modelling, the general structure of solutions, and analytic and 

numerical methods for solutions 

1.3 classify PDEs, apply analytical methods, and physically interpret the 
solutions 

K4, K5 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Solve first order PDEs using the method of characteristics  S1, S2, S9 

2.2 Formulate physical problems as PDEs using conservation laws.  S3, S6 

2.3 Demonstrate accurate and efficient use of Fourier analysis techniques 
and their applications in the theory of PDE's. 

S5, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Solve linear second order PDEs using canonical variables for initial-

value problems, Separation of Variables and Fourier series for 

boundary value problems. 

V2 

3.2 Demonstrate capacity to model physical phenomena using PDE's (in 

particular using the heat and wave equations).  

V2 

3.3 Apply a range of techniques to find solutions of standard Partial 

Differential Equations (PDE)  

V2, V3 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 

Introduction: 

Definition of a partial differential equation (PDE). Definition of properties 
such as ‘order’ and ‘linear/nonlinear’. Descriptions of how partial differential 
equations arise in the context of applications. Specifically, how conservation 
laws lead to the derivations of Laplace’s equation (elliptic), diffusion equation 
(parabolic) and the Wave Equation (hyperbolic). 

4 

2 

First order equations: 
• Define the general form of a first order partial differential equation. Find 

solution of first order linear equations of the generic type. Cauchy problem 
in linear partial differential equation. 

• The use of characteristic methods to solve nonlinear first order PDEs 

18 

3 

Classification of second order linear equation: 
Types of second order partial differential equations (examples and solutions). 
Classification by reduction to canonical form. Use of change of variable to 
find the general solution of second order linear partial differential equation in 
two variables. Determination of particular solutions from given information.  

8 

4 

Fourier Series and applications: 
• Description of Fourier series, and its particularizations to half-range sine 

and cosine series. The Dirichlet conditions for the existence of a Fourier 
series.  

• Solution of linear partial differential equations by the method of separation 
of variables. Examples of the application of the method to the solution of 

10 
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boundary value problems for Laplace’s equation in two dimensions and 
initial boundary value problems for the diffusion equation in one-
dimension. 

Total 40 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
List the theories and concepts used in 
the Partial differential equations 

Lecture Exams, Homework 

1.2 
Identify the steps required to carry out 
a piece of research on a topic within 
Partial differential equations 

Lecture  Exams, Homework 

1.3 
Recognize an understanding of the 
contribution and impacts of the Partial 
differential equations in science 

Lecture and Tutorials  Exams, Homework 

2.0 Skills 
2.1 Apply appropriate theories, principles 

and concepts relevant to the Partial 
Differential Equations 

Lecture and Tutorials  Exams, Homework 

2.2 Analyze and interpret information 
from a variety of sources relevant to 
Partial Differential Equations. 

Lecture and Tutorials  Exams, Homework 

3.0 Values 
3.1 Plan practical activities using 

techniques and procedures appropriate 
to Partial Differential Equations  

Lecture and Tutorials  Exams, Homework 

3.2 Execute a piece of independent 
research using mathematics 
techniques of Partial Differential 
Equations   

Lecture and Tutorials  Exams, Homework 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Homework assignments + Quizzes During semester 20% 

3 Final exam End of semester 50% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 

• Each group of students is assigned to a particular faculty where he or she will provide 
academic advising during specific academic hours. Each staff will provide at least one 
session/week.  

• There will be an academic advisor how will be a responsible for helping the student by 
doing the general supervision.  



 
6 

• The people in the library will support the students during the time of the course. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• I. Petrovski, Partial differential equations, Translated Mir 
Publisher, 1966.  

• WALTER A. STRAUSS: Partial Differential Equations: an 
Introduction, John Wiley & Sons, Ltd, 2009.  

• M.D. Raisinghania. Advanced Differential equations. S.CHAND. 
New Delhi 2008.  

Essential References 
Materials Lecture notes provided by Instructor  

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  

Reference No.  
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Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: fifth level/second year 

4.  Pre-requisites for this course (if any): 
Linear Algebra (1) MTH3211-4) 

5.  Co-requisites for this course (if any): 
 

- 
 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 
1 Lecture 40 

2 Laboratory/Studio 0 

3 Tutorial   0 

4 Others (specify) 0 

 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1. Course Description: 
This is the second course of linear algebra. It is a completion of the first one in the sense that 
we shall concentrate in the following items:  

Some revisions of vector space, bases, dimensions.  Then Algebra of linear transformations. 
After that Linear functional and dual and double dual basis. Then Representation of linear 

transformations. We shall introduce the concept of change of bases and equivalent matrices. 
We shall concentrate on Caley-Hamilton Theorem and Characteristic polynomials. Gram-

Schmidt process of basis in an inner product space will be taught. Then Minimal polynomials. 
Then more in Eigenvalues and Eigenvectors of linear transformational. The similarity of 

matrices will be focused in and then diagonalization process. Then Direct sum of subspaces 
focusing on the Invariant subspaces and primary decomposition Theorem. We are intersecting 

in Nilpotent linear transformations. Jordan canonical forms and Rational canonical forms will 

be introduced. 
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2. Course Main Objective 
Critically analyze and construct mathematical arguments that relate to the study of linear 
algebra and use computational techniques and algebraic skills essential for the study of 

systems of linear equations, matrix algebra, vector spaces, eigenvalues and eigenvectors, 
orthogonality and diagonalization. techniques namely integrating factors, substitution, and 

variation of parameters and reduction of order. 

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Interpret existence and uniqueness of solutions geometrically K2, K3 

1.2 Basic properties of subspaces and vector spaces K1, K3 

1.3 Basic properties of Linear transformation and their matrix 

representation 

K1, K3 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Ability to explain the ideas in their own words. S1, S7 

2.2 How to apply the method when some practical problem is given? S2, S4 

2.3 How to simplify problems and analyze phenomena? S2, S4, S5 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Execute a piece of independent research using mathematical techniques 

of linear Algebra. 

V1, V4 

3.2 Construct algebraic structures and evaluate in linear algebra V2, V4 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 

Some revisions of vector space, bases, dimensions. Algebra of linear 

transformations, linear functionals and duals. Double duals basis, and 
representation of linear transformation.   

6 

2 
Cayley–Hamilton theorem, Characteristic polynomials, minimal 

polynomials.   
6 

3 Change of bases and equivalent matrices.  4 

4 Eigen values and eigen vectors of linear transformations. diagonalization.  6 

5 Gram–Schmidt process of basis in an inner product space. 6 

6 
Direct sum of subspaces, invariant subspaces and primary decomposition 

Theorem 
6 

7 Nilpotent linear transformation., Jordan canonical forms. And rational forms 6 

Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 

To revise vector space, bases, 

dimension. - To define Algebra of 
linear transformations of a vector 

space, minimal polynomials, invariant 
subspaces. Direct sum of bases - To 

list and name Linear functionals and 
duals and double duals. -  

Lecture and Tutorials  Written Exams 

1.2 
To recognize eigen values and eigen 
vectors of linear transformation and 

diagonalization.  

Lecture and Tutorials  Written Exams 

1.3 
To recognize Elementary canonical 
forms 

Lecture and Tutorials  Written Exams 

3.0 Values 
3.1  To interpret vector space, bases, 

dimension. - To reconstruct Algebra of 
linear transformations of a vector 

space, invariant subspaces, direct sum 
of subspaces - To interpret and name 

Linear functional and duals and double 
duals. 

Lecture and Tutorials Mid-term exams 

3.2 To evaluate Rational canonical forms, 
Jordan canonical forms. 

Lecture and Tutorials Quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam  week Fifth 30% 

2 Quizes and homeworks During semester 20% 

3 Final exam End of semester 50% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 

allocates at least 4 hours per week to give academic advice to students and to better explain 

the concepts seen during the lectures.  

Students are required to complete the homework problems. Students are welcome to work 

together on homework. However, each student must turn in his or her own assignments, and 

no copying from another student's work is permitted. Deadline extensions for homework will 

not be given. Students are encouraged to discuss with professor about homework problems.  
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

Required Textbooks Linear Algebra (2nd Edition) by Kenneth M 
Hoffman, Ray Kunze; Publisher: Pearson; 2 edition (April 25, 

1971) Language: English ISBN-10: 0135367972 ISBN-13: 978-
0135367971 

Essential References 
Materials 

Linear Algebra and Its Applications,(4th Edition) Publisher: Pearson; 
4 edition (December 26, 2011) Language: English ISBN-10: 

0321836146 ISBN-13: 978-0321836144 -Schaum's Outline of Linear 
Algebra, 5th Edition: 612 Solved Problems + 25 Videos (Schaum's 

Outlines) :Publisher: McGraw-Hill Education; 5 edition (December 11, 
2012) Language: English ISBN-10: 0071794565 ISBN-13: 978-

0071794565  

Electronic Materials 

ABSTRACT ALGEBRA ONLINE STUDY GUIDE 

(http://www.math.niu.edu/~beachy/abstract_algebra/study_guide/cont
ents.ht ml) https://en.wikipedia.org/wiki/Set_theory 

https://en.wikipedia.org/wiki/Algebraic_structure 
http://mathworld.wolfram.com/topics/LinearAlgebra.html 

Other Learning 
Materials Mathematica -Magma -Gap -Matlab –Maple 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 

course learning outcomes  

Faculty Member  

 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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H. Specification Approval Data 
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Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Fifth level/second year 
4.  Pre-requisites for this course (if any): 
Introduction to Real Analysis MTH2111-4 

5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 36 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (Tests + Quizzes + Revisions) 4 
 Total 40 
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B. Course Objectives and Learning Outcomes  

 
3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Recognize the basic properties of metric spaces K1, K3 

1.2 Describe the standard examples of metric spaces K1, K2 

1.3 Examine continuous function between metric spaces K2, K3 

1.4 Recall the neighborhood of a point and its relation with open, closed 

and other sets 

K1, K5 

1.5 Describe convergence of sequences as topological phenomenon K2, K3 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Classify open and closed sets in metric spaces  S1, S8 

2.2 Associate open, closed sets  S2, S4, S5 

2.3 Investigate Cauchy sequences to study complete metric spaces S4, S5, S8 

2.4 Summarize main properties of compact metric spaces S2, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Generalize the main results in the real case to the metric spaces  V2, V4 

3.2 Write clear and precise proofs V3, V4 

3.3 Communicate effectively in both written and oral form V2, V4 

1. Course Description 
As mentioned in previous modules, the main idea in analysis is to take limits. In Course '' 
Introduction to Real Analysis'' students learn to take limits of sequences of real numbers and 
learned to take limits of functions as a real number approached some other real number. We 
want to take limits in more complicated contexts. For example, students might want to have 
sequences of points in 3-dimensional space. Students might even want to define functions on 
spaces that are a little harder to describe, such as the surface of the earth. Students still want to 
talk about limits there. Finally, we have seen the limit of a sequence of functions in precedent 
chapters. We wish to unify all these notions so that we do not have to reprove theorems over 
and over again in each context. The concept of a metric space is an elementary yet powerful 
tool in analysis. And while it is not sufficient to describe every type of limit one can find in 
modern analysis, it gets us very far indeed. 
 

2. Course Main Objective 
The aims of this course are the following: 
Be able to deal with different metric spaces and with some types of points such as interior, 
isolated, boundary and accumulation points. 
Be Familiar with the concepts of open and closed sets. 
Understand the concepts of completeness and compactness. 
Study the continuity of some functions. 
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C. Course Content 
No List of Topics Contact 

Hours 

1 
Metric space: Definition of metric spaces, basic properties and examples. 
Holder and Minkowski inequalities 
Open set, Closed sets, Interior and Closure of a set  

6 

2 

Bounded set , Totally bounded set 

Dense, and Nowhere dense subsets. 

Separable Spaces and examples. 

Product of Metric spaces 

6 

3 
Convergent sequences.  

Continuous function, Uniformly continuous function 
8 

4 

Cauchy sequences  

Complete metric spaces. 

Examples of Complete metric spaces. 

Completion   

8 

5 Contraction mapping. 
Compact metric spaces. 

8 

6 Tests + Quizzes + Revisions  4 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Recognize the basic properties of 
metric spaces 

Lecture and Tutorials  Exams, quizzes 

1.2 
Describe the standard examples of 
metric spaces 

Lecture and Tutorials  Exams, quizzes 

1.3 
Examine continuous function between 
metric spaces 

Lecture and Tutorials  Exams, quizzes 

1.4 
Recall the neighborhood of a point and 
its relation with open, closed and other 
sets  

Lecture and Tutorials  Exams, quizzes 

1.5 
Describe convergence of sequences as 
topological phenomenon  

  

2.0 Skills 
2.1 Classify open and closed sets in metric 

spaces 
Lecture/Individual or 
group work  

Exams, quizzes 

2.2 Associate open, closed sets  Lecture/Individual or 
group work  

Exams, quizzes 

2.3 Investigate Cauchy sequences to study 
complete metric spaces 

Lecture/Individual or 
group work  

Exams, quizzes 

2.4 Summarize main properties of 
compact metric spaces 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
3.0 Competence 
3.1 Generalize the main results in the real 

case to the metric spaces 
group work  Group project, 

quizzes 
3.2 Write clear and precise proofs. group work  Group project, 

quizzes 
3.3 Communicate effectively in both 

written and oral form. 
group work  Group project, 

quizzes 
2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to 
the questions of students about concepts studied during the lectures. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 
• Joseph Muscat, Functional analysis 

An Introduction to Metric Spaces, Hilbert Spaces, and Banach 
Algebras, Springer , 2014  

Essential References 
Materials 

• Satish Shirali and Harkrishan L. Vasudeva, Metric Spaces, 
Springer- Verlag London Limited 2006  

• Mícheál O'Searcoid, Metric Spaces, Springer Undergraduate 
Mathematics Series, 2007  

Electronic Materials None 

Other Learning 
Materials Microsoft Word 
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2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Council of Mathematics Department 

Reference No.  

Date  

 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Vectors Calculus 
Course Code: MTH2105 
Program: BSc. in Mathematics 
Department:      Mathematical science 
College: Applied science 
Institution: Umm Al-Qura University 

 
 
 
 
 
 
 

 



 
2 

 

Table	of	Contents	
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 3 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 5 

E. Student Academic Counseling and Support .............................................................. 6 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 7 

H. Specification Approval Data ....................................................................................... 7 

 
 
  



 
3 

A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Fifth level/Second year 
4.  Pre-requisites for this course (if any): 

Multivariable calculus (MTH2104-3) 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Three hours/week 100% 

2 Blended  0 0 

3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 
1 Lecture 30 

2 Laboratory/Studio 0 

3 Tutorial   0 

4 Others (specify) 0 

 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 
 

1.  Course Description  
Vectors calculus is the fifth and the final part of the calculus sequence. This course treats topics 

related to the line, surface, and volume integrals. Vectors calculus are of great value in this 

course as they have many applications in various fields such as engineering and physics. 

 

2. Course Main Objective 
The objective of this course is to introduce to the students the basics of vectors and vectors in 

three dimensions and the theories of Green, Gauss, and Stokes. 
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3. Course Learning Outcomes  
 

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Know vectors and operations on them. 

 

K1 

1.2 Get the knowledge of various physical theorems (Green, Gauss, 

Stokes). 

K1, K5 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Perform calculus operations on vector-valued functions.  S1, S3, S5 

2.2 Using the definition of a vector and its algebraic operations in solving 

some mathematical problems in different branches of mathematics. 

S4, S6, S9 

2.3 Apply integration theorems in solving physical mathematical problems. S2, S5, S6 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Know how to think about given problems and the importance of 

suggesting individual solutions. 

V1 

3.2 Use the most important theorems of vector calculus, such as the 

fundamental theorem of line integrals, Green's theorem, divergence 

theorem, and Stokes's theorem to simplify integration problems.  

  

V1, V2 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 
- A quick review about vectors (vectors in two- and three-dimension, vectors 

algebra, derivatives and integrals of vectors, gradient, divergence and curl),  3 

2 

 - Vector fields  3 

3 - Line integrals 6 

4 - Independence of path 3 
5 - Green's theorem. 3 

6 - Surface integrals 6 

7 - Gauss's divergence theorem 3 

8 - Stokes's theorem 3 
Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Know vectors and operations on them. 

 

Lecture  Exams, Quizzes 

1.2 

Get the knowledge of various physical 

theorems (Green, Gauss, Stokes). 

 

Lecture  Exams, Quizzes 

Homework 

2.0 Skills 
2.1 Perform calculus operations on 

vector-valued functions.  

 

Lecture /Individual or 

group work 

Exams, Quizzes, 

Homework 

2.2 Using the definition of a vector and 

its algebraic operations in solving 

some mathematical problems in 

different branches of mathematics. 

Lecture / Individual or 

group work 

Exams, Quizzes, 

Homework 

2.3 Apply integration theorems in solving 

physical mathematical problems. 

Lecture / Individual or 

group work 

Exams, Quizzes, 

Homework 

3.0 Values 
3.1 Know how to think about given 

problems and the importance of 

suggesting individual solutions. 

Lecture / Individual or 

group work 

Exams, Quizzes, 

Homework 

3.2 Use the most important theorems of 

vector calculus, such as the 

fundamental theorem of line integrals, 

Green's theorem, divergence theorem, 

and Stokes's theorem to simplify 

integration problems.  

 

Lecture / Individual or 

group work 

Exams, Quizzes, 

Homework 

 
2. Assessment Tasks for Students  
 

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 

2 Quizes and homeworks During semester 20% 

3 Final exam End of semester 50% 

 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide academic 

advising. All faculty members are required to be in their offices outside teaching hours. Each 

faculty member allocates at least 4 hours per week to give academic advice and to answer to the 

questions of students about concepts studied during the lectures. 

.  
 
F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks Calculus with differential equations, Varberg, D. E., Purcell, E. J. , & 

Rigdon, S. E. , Pearson/Prentice Hall (2007) . 

Essential References 
Materials 

-Calculus with analytic geometry (4th Edition), Edwin J. Purcell, and 

Dale E. Varberg, Prentice Hall (1984) 

- Vector and tensor analysis with applications, Borisenko, A. I., Courier 

Corporation (1968) 

- Introduction to vector and tensor analysis, Wrede R. C., Courier 

Corporation (2013) 

- Vector and tensor analysis, Brand L. , Courier Dover Publications 

(2020) .  

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 
 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 40 

students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 

assessment. 

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 

course learning outcomes  

Faculty Member  

 

Direct  

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Council of the Mathematics Department  

Reference No.  

Date  

 



 

 

 

The Sixth Level 
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�ϒϴλϮΘϟ�ΩΎϤΘϋ��Ρ ....................................................................................................................� 
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ�� 
����ΕΎϋΎδϟ�ΓΪϤΘόϤϟ���ϥΎΘϋΎγ�
����ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣΔϴϠ��  �Ϣδϗ�ΐϠτΘϣ� ϯήΧ   

�Ώ ϱέΎΒΟ·��� ϱέΎϴΘΧ���  
���ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ��έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ���ΔϨδϟ��ΔϴϧΎΜϟ��
��έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ�����

��ϢϳήϜϟ�ϥήϘϟ���

����έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·����ΕΪΟϭ�
ΪΟϮϳ�ϻ 

�
 
����ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ ��ΔΒδϨϟ 
� �ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�  
���ΞϣΪϤϟ�ϢϴϠόΘϟ   
���ϢϴϠόΘϟϲϧϭήΘϜϟϹ�   
���ϢϴϠόΘϟΪόΑ�Ϧϋ�� ����ΔϋΎγ ���� 
��ϯήΧ�   
�
���ΕΎϋΎγ��ϝΎμΗϻ��ϰϠϋ����ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ��ρΎθϨϟ��ϢϠόΘϟ�ΕΎϋΎγ�
���ΕήοΎΤϣ�����ΔϋΎγ�
���ϞϤόϣ�ϭ�ϮϳΩϮΘγ·��
���αϭέΩΔϴϓΎο·��
���ήΧ�ϯ�έΎϛάΘγ�ΕΎϋΎγ����
��ϲϟΎϤΟϹ�����ΔϋΎγ�

�
�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 

1� ϟ�ϒλϮ�ϟ�ϡΎόϟ�έήϘϤϠ��
ȄǴǟ�°ǂǬŭ¦�ǲǸǌȇ���°ÂƢŰ�ƨǠƥ°¢�

1� � ǄŪ¦�Ǧǐǻ�ǚǨƷśƯȐưǳ¦�ŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ��¼°Ƣǘǳ¦� °̈ȂǇ�ń¤�ƘƦǼǳ¦� °̈ȂǇ�ǺǷ� 
2� � Â̈Ȑƫ ¦ǄƳ¢�ƨƯȐƯ��� °̈ȂǇ�ǺǷÃ°Ȃǌǳ¦�� °̈ȂǇ�ń¤�ƾȇƾū¦ 
3� ƾȇȂƴċƬǳ¦�¿ƢǰƷ¢�ƨǇ¦°®�� 
4� ©ƢǸǴǰǳ¦�Ƥȇǂǣ�¬ǂǋ��¼°Ƣǘǳ¦� °̈ȂǇ�ń¤�ƘƦǼǳ¦� °̈ȂǇ�ǺǷ��

�
���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ� 

1� Ő̈ƬǠŭ¦� ¦®ȋ¦�¼ǂǗ�ǪǧÂ��ċǲƳÂ�ċǄǟ�ɦ�§ƢƬǰǳ�ǶȈǴċǈǳ¦�ǪǘČǼǳ¦�§ ċȐČǘǳ¦�ǶȈǴǠƫ� 

2� �ŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ�ÇƾƷ¦Â�§ǄƷ�ǚǨƷ 

�
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����ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1�ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ  

1.2 �ȂǴƬȇ�À¢ƤǳƢċǘǳ¦���ƨƸȈƸǐǳ¦�ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦  

1.3 �ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢  

1.4��À¢ȇ»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ�  

2 ΕέΎϬϤϟ  
2.1 �À¢�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣǘƻȋ¦�ƤǳƢǘǳ¦�ƶƸǐȇ  

2.2 �ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦���¿ƢǰƷ¢�ǞȈŦ�ƢčȈǴǸǟ�ÅƢǬȈƦǘƫ�ƾȇȂƴċƬǳ¦�  

2.3��À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢  

2.4 �À¢�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�ǲǏ¦ȂƬȇǾƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ��¾ƢǠǧ�ǲǰǌƥ�  

2.5 ��¨ ¦ǂºººǬǳ¦Â�ǶǴǠƬººǳ¦�©ȐǰººǌǷ�ǲºººū��ŉǂººǰǳ¦�À¡ǂººǬǳ¦�ǶǴǠƬºººǳ�ǾººƟȐǷǄǳÂ�Ǿººǳ�ȄºººǴưŭ¦�ƤȈǳƢººǇȋ¦�ƤººǳƢǘǳ¦�¬ŗººǬȇ�À¢
��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ 

 

3 ϢϴϘϟ  
3.1 �ƨȈǳÂƚǈǷÂ��¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��

3.2 �¿ǄƬǴȇ�À¢�À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ��

3.3 �À¢ǾǸǴǠƫ�ƨȈǳÂƚǈǷ�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬǈǷ�ÅƢȈƫ¦¯�¿ÊËȂǬȇ���
�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ�� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� 
�ÊËƾǬǷ�ċȈǨȇǂǠƫ�ƨǷƨ��ŉǂǰǳ¦�À¡ǂǬǳ¦�ǶǴǠƫ�ǲǔǧ�Ǻǟ��ȆǨŬ¦Â�ȆǴŪ¦�ǺƸǴǳ¦�¿Ƣǈǫ¢Â��Â°̈ȂǇ� Â̈Ȑƫ�ƶȈƸǐƫ�ƘƦǼǳ¦���ƨǴǷƢǯ�ǞǷǦȈǴǰċƬǳ¦�

ǜǨŞƢȀ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ� 
� 

� 
� °̈ȂǇ�ǞȈǸǈƫƘƦǼǳ¦��ƨǴǷƢǯ� Â̈Ȑƫ�ƶȈƸǐƫ����©Ƣǟ±ƢǼǳ¦� °̈ȂǇƨǴǷƢǯ��ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ�� Â̈Ȑƫ� °̈ȂǇ

Ã°Ȃǌǳ¦���¿Ȑǳ¦�ǶȈƼǨƫ��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ��� � 

� 
�ǞȈǸǈƫ� °̈ȂǇ��©Ƣǟ±ƢǼǳ¦ƨǴǷƢǯÂ̈Ȑƫ�ƶȈƸǐƫ���� °̈ȂǇǆƦǟ��ƨǴǷƢǯ��ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�°ȂǇ�¨

»ǂƻǄǳ¦�� � 

� 
�ǞȈǸǈƫ� °̈ȂǇƨǴǷƢǯ�ǆƦǟÂ̈Ȑƫ�ƶȈƸǐƫ���� °̈ȂǇǂȇȂǰƬǳ¦��ƨǴǷƢǯ��ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�°ȂǇ�ļ

ƨȈƯƢŪ¦Â�ÀƢƻƾǳ¦��ƨȇǂǸǬǳ¦Â�ƨȈǈǸǌǳ¦�¿Ȑǳ¦��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ�� � 

� 
� °̈ȂǇ�ǞȈǸǈƫǂȇȂǰƬǳ¦��ƨǴǷƢǯ��Â̈Ȑƫ�ƶȈƸǐƫ�� °̈ȂǇ°ƢǘǨǻȏ¦��ƨǴǷƢǯ��ǞǷǦȈǴǰċƬǳ¦��ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�� °̈ȂǇ

»ƢǬƷȋ¦�� � 

��
� °̈ȂǇ�ǞȈǸǈƫ°ƢǘǨǻȏ¦��ƨǴǷƢǯ��Â̈Ȑƫ�ƶȈƸǐƫ�� °̈ȂǇ��śǨǨǘŭ¦�ƨǴǷƢǯ�ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�°ȂǇ�ļ

�ɦ�ȄǴǏ�ƾǸŰǶǴǇÂ�ǾȈǴǟ�ƶƬǨǳ¦Â�®Âƾŭ¦��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ������ǄǸŮ¦�ƤƦǈƥ�ƾŭ¦�� 

��
ǞȈǸǈƫ�°̈ȂǇ���śǨǨǘŭ¦ƨǴǷƢǯ��Â̈Ȑƫ�ƶȈƸǐƫ�� °̈ȂǇ¦ƨǴǷƢǯ�¼ƢǬǌǻȏ��ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ�°ȂǇ¨�

©¦ǂƴū¦�©ʮ°¦ǀǳ¦Â�¼Â��� 
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��
�ǞȈǸǈƫ� °̈ȂǇƨǴǷƢǯ�¼ƢǬǌǻȏ¦��Â̈Ȑƫ�ƶȈƸǐƫ��°ȂǇ�ļ«ÂŐǳ¦��¼°Ƣǘǳ¦Â�ǞǷǦȈǴǰċƬǳ¦�ȀǜǨŞǸƢ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ���� Â̈Ȑƫ

ǸǬǳ¦Â�ǶƴǼǳ¦Â�°Ȃǘǳ¦� °̈ȂǇǂ���®Âƾŭ¦�Ǟƥʫ��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ�����ÀȂǰǈǳ¦�ƤƦǈƥ�ƾŭ¦�� 

� �ǞȈǸǈƫ�°ȂǇ¨�«ÂŐǳ¦��� Â̈ȐƫƨǠǫ¦Ȃǳ¦Â�Ǻŧǂǳ¦� °̈ȂǇ� � 
����ǞȈǸǈƫ�°ȂǇ�¨��¼°Ƣǘǳ¦� Â̈Ȑƫ��ƾȇƾū¦� °̈ȂǇ���

ωϮϤΠϤϟ��� 
 

�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 
ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 

1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ 

ΓήοΎΤϤϟ�
ωΎϤδϟϭ�ϲϘϠΘϟ�

�νϭήόϟ�ΔϴϤϳΪϘΘϟ 

�ǂǸƬǈŭ¦�ǶȈȈǬƬǳ¦�
ƨȇȂǨǌǳ¦�©¦°ƢƦƬƻȏ¦ 

1.2 
�ȂǴƬȇ�À¢ƤǳƢċǘǳ¦��ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦

��ƨƸȈƸǐǳ¦ 

1.3��ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢ 

1.4�ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦�À¡ǂǬǳ¦�Ƥȇǂǣ� 
2.0 �ΕέΎϬϤϟ 

2.1 
�À¢�� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣǘƻȋ¦�ƤǳƢǘǳ¦�ƶƸǐȇ

�Â¢��ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦ 
�̈ǂǓƢƄ¦�

�ƨǌǫƢǼŭ¦Â�°¦Ȃū¦�
�̈ƢǯƢƄ¦Â�ȆÊËǬǴƬǳ¦ 
�̧ ƢǸƬǇȏ¦Â�µǂǠǳ¦�

ǶǴǠċƬǳ¦��¦ļ¦ǀǳ�
µÂǂǠǳ¦�ȈŻƾǬƬǳ¦ƨ�

©Ȑǰǌŭ¦�ǲƷ�§ȂǴǇ¢ 

ΔϳϮϔθϟ�ΕέΎΒΘΧϻ�
�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ 

2.2 
�ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦��¿ƢǰƷ¢�ǞȈŦ��ÅƢǬȈƦǘƫ�ƾȇȂƴċƬǳ¦

�ƢčȈǴǸǟ�� 

2.3 �ƶǓȂȇ�À¢��À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ 

2.4 
�À¢���¾ƢǠǧ�ǲǰǌƥ�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�ǲǏ¦ȂƬȇ

Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ�� 

2.5 

��ǾƟȐǷǄǳÂ�Ǿǳ�ȄǴưŭ¦�ƤȈǳƢǇȋ¦�ƤǳƢǘǳ¦�¬ŗǬȇ�À¢
�ǶǴǠƬǳ¦�©ȐǰǌǷ�ǲū��ŉǂǰǳ¦�À¡ǂǬǳ¦�ǶǴǠƬǳ

��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ��¨ ¦ǂǬǳ¦Â 
3.0 �ϢϴϘϟ�

3.1 ¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢���ƨȈǳÂƚǈǷÂ ǶǴǠċƬǳ¦�ļ¦ǀǳ¦�
ǶȈǴǠċƬǳ¦��ňÂƢǠƬǳ¦�

�³ƢǬǼǳ¦�©ƢǬǴƷ�
�ίΎΠϧϹ�ϒϠϣ 

�ΔψΣϼϤϟ�ΔϗΎτΑ 
3.2 À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢� 

3.3 
�À¢�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬǈǷ�ÅƢȈƫ¦¯�¿ÊËȂǬȇ

ǾǸǴǠƫ�ƨȈǳÂƚǈǷ�� 

�
���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

� �Â�ƨǯ°Ƣǌŭ¦©ʮȉ¦�ǚǨƷ�ƢēÂȐƫÂ ǂǸƬǈǷ ���� 

� ȆǨǐǼǳ¦�°ƢƦƬƻȏ¦ �Ƣǈǳ¦²® ���� 
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ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

��ȆƟƢȀǼǳ¦�°ƢƦƬƻȏ¦ ǂǋƢǠǳ¦ ���� 
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋ�ϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ���Φϟ�

 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ��ϲΑϼτϟ 

����ȆŻ®Ƣǯȋ¦�®Ƣǋ°ȍ¦�©ƢǟƢǇ��©ƢǟƢċǈǳ¦�ƨȈƦƬǰŭ¦�¯ƢƬǇȌǳ� 
��ǳ¦�ƨƦƬǰǷ�Ŀ� ǂ̈ǧȂƬŭ¦�Śǣ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ�ƨċȈÊËǴǰ 
��ǲȇ¦Őƥ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�� Ś̈ǐƦǳ¦�ÄÂ¯��ƨǏƢŬ¦�©ƢƳƢȈƬƷȏ¦�ÄÂ¯�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ� 
��ȍ¦�ƨǼŪ�ȄǴǟ�©ʪȂǿȂŭ¦Â�©¦ǂưǠƬŭ¦Â�©¦ƾǧ¦Ȃǳ¦�ƨƦǴǘǳ¦�ƨǳƢƷ¤�ċȈǼǠŭ¦�©ƢȀŪ¦Â�ǶǈǬǳʪ�ȆŻ®Ƣǯȋ¦�®Ƣǋ°�ƨ�ċǘǳ¦�ÀÂƚǌƥƨƦǴ���
��ǂȇȂǘƫ�ƨǼŪ�ǲȈǰǌƫ�°ċǂǬŭ¦�ƨǠƥƢƬŭ¦�¾Ȑƻ�ǺǷ�©ƢƳǂƼŭ¦�ǶȈȈǬƫÂ��ƢȀǸȈȈǬƫÂ�ƢȀǈȇ°ƾƫ�¼ǂǗÂ�©¦®ǂǨŭ¦�ƨǠƳ¦ǂŠ�ŘǠƫ��ƲǷʭŐǳʪ�©¦

�ċƬǴǳ� ǂ̈ǸƬǈŭ¦�ċǂǳ¦�ƨȇǀǤ�ċǘǳ¦�ǲƦǫ�ǺǷ�ƨǠƳ¦�ÊË°ƾŭ¦�ǂȇ°ƢǬƫÂ�ƨƦǴ�ÊËƾǬƫ�Ľ��śǇ��ȆŻ®Ƣǯȋ¦�Ƣǿ¦ǂů�ǀƻƘƬǳ�ǶǈǬǳ¦�ǆǴĐ�ƢēƢȈǏȂƫ�¿�
��ċƬǳ¦�ƨǴƠǇȋ¦�®¦ƾǟ¤Ǭ�ċȈŻȂ�ċƾǳ¦�ƨȇƢĔ�ƨ�ċȈǳǄǼŭ¦�ƨǘǌǻȋ¦Â�²°ƨ� 
��Čǘǳ¦�ǾȈƳȂƫ�ÊËȂĐ¦�śƟǂǬŭ¦�©¦ÂȐƫ� Ƣ̧Ǹǈǳ�§Ȑ��ƨƷƢƬŭ¦�ǲƟƢǇȂǳ¦�¾Ȑƻ�ǺǷ�Ǻȇ®�
��ċȈǠƳǂŭ¦�ƨǻ°ƢǬŭ¦ʪ�ƨ�°ċǂǬŭŻ®Ƣǯȋ¦�©ƢȀŪ¦�Ŀ�Ǿǳ�ƨđƢǌŭ¦�©¦�ċȈÃǂƻȋ¦�ƨ�� 
�

�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ�
����ΔϤΎϗ�έΩΎμϣ��ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ��
έήϘϤϠϟ 

���ŉǂǰǳ¦�À¡ǂǬǳ¦ 
����Ǧȇǂǌǳ¦�ǦƸǐŭ¦�ƨǟƢƦǘǳ�ƾȀǧ�ǮǴŭ¦�ǞǸƴŠ� Ȃ̧Ʀǘŭ¦�ŉǂǰǳ¦�À¡ǂǬǳ¦�Ƥȇǂǣ�Ŀ�ǂǈȈŭ¦�

��ǂǈȈŭ¦�ƾȇȂƴƬǳ¦��Ǧȇǂǌǳ¦�ǦƸǐŭ¦�ƨǟƢƦǘǳ�ƾȀǧ�ǮǴŭ¦�ǞǸƴŠ� Ȃ̧Ʀǘŭ¦�
 

�ϊΟήϤϟ�ΓΪϧΎδϤϟ 
� �ΪϤΤϣ��ϥήϘϟ�ΪϳϮΠΗ�ϲϓ�ϥΎϫήΒϟ�ϱϭΎΤϤϗ�ϕΩΎμϟ 
� �ϲϤΠϋ �Ϊϴδϟ �ΡΎΘϔϟ �ΪΒϋ ��ΉέΎΒϟ �ϡϼϛ �ΪϳϮΠΗ �ϰϟ· �ΉέΎϘϟ �ΔϳΪϫ

�ϲϔλήϤϟ 
� �ϱήμϣ�ϦϴδΣ�ϦΑ�ϥΎϬΒϧ�ΪϤΤϣ��ΪϳϮΠΘϟ�ϢϠϋ�ϲϓ�Γήϛάϣ 
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�
�����ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ��ΔΑϮϠτϤϟ 

�ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

�ϖϓήϤϟ 
�ΕΎϋΎϘϟ�νήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ��Φϟ·�����

�ºººººǟƢǫ©Ƣ��©ȏÂƢºººººǘǳ¦Â�ȆºººººǇ¦ǂǰǳ¦�ǺºººººǷ�®ƾºººººǟ�Ƣºººººđ�ƨȈºººººǇ¦°®�ƨȈǨºººººǐǼǳ¦�©¦°ƢºººººƦƬƻȐǳ
ƨȈƟƢȀǼǳ¦Â� 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�νήϋ�ίΎϬΟ��ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�

���Ņȉ¦�ƤǇƢū¦�
��ƨȈǻÂŗǰǳȏ¦�©ƢǬȈƦǘƬǳ¦� 

ΕΰϴϬΠΗ�ήΧϯ���κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ�� 
�

��ίϢϳϮϘΗ���ΓΩϮΟ��έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘ�Ϣϴ�

� ċººººººººº ºȈǴǟƢǧ�ŉȂººººººººº ºǬƫ�©ƢȈƴȈƫ¦ŗººººººººººǇ¦�ƨǆȇ°ƾ ċººººººººººƬǳ¦�
ƨǷƾƼƬǈŭ¦ 

�ÊË°ƾȇ�ǲȈǷ±�¯ƢƬǇ¢�ǆǨǻ�²�°ċǂǬŭ¦�
ǂºººººººǋƢƦǷ���ÊËǄºººººº ºǳ¦� ċºººººº ºȈǴǟƢǧ�ǂºººººº ºȇǂǬƫÂ�ǲºººººº ºǐǨǴǳ� °̈ʮ�ƨ
�ċȈƴȈƫ¦ŗǇ¦��©Ƣǆȇ°ƾċƬǳ¦��ƨǷƾƼƬǈŭ¦��

�Čǘǳ¦�ǶȈȈǬƫ�¼ǂǗ�ċȐ§ �Čǘǳ¦�ċȐ�§�
ǂºººǋƢƦǷ�Śºººǣ���ǶȈºººȈǬƫ�ƨǻƢƦƬººººǇ¦°ċǂºººǬŭ¦��ƨººººƷƢƬŭ¦
�ǞǫȂŭ¦�ȄǴǟňÂŗǰǳȍ¦��

�©ƢƳǂű�ǲȈǐŢ�ÃƾǷǶǴǠċƬǳ¦��°ċǂǬǸǴǳ ƲǷʭŐǳ¦�¨®ƢȈǫ ǂǋƢƦǷ�Śǣ���ǂȇǂǬƫ°ċǂǬŭ¦��
�

�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ��ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ���ϳϢΘ���ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ���
�
Ρ����ϒϴλϮΘϟ�ΩΎϤΘϋ�

�ΩΎϤΘϋϻ�ΔϬΟ��
�ΔδϠΠϟ�Ϣϗέ��

�ΔδϠΠϟ�ΦϳέΎΗ��

�ÊË°ƾȇ�ǲȈǷ±�¯ƢƬǇ¢�ǆǨǻ�²�°ċǂǬŭ¦�

�Čǘǳ¦�ċȐ�§�
ƲǷʭŐǳ¦�¨®ƢȈǫ 

�

�έΩΎμϤϟ�ΔϴϧϭήΘϜϟϹ 

� ��ϯήϘϟ�ϡ�ΔόϣΎΟ�ΔΒΘϜϣ�ϊϗϮϣ 
� ��ΔϴϔϗϮϟ�ΔΒΘϜϤϟ 
� ��ΔϠϣΎθϟ�ΔΒΘϜϤϟ 
� �ήϴδϔΘϟ�Ϟϫ�ϰϘΘϠϣ 
� �˯ήϗ�ΕΎϳΪΘϨϣ�ϥήϘϟ 
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Sixth level/second year 
4.  Pre-requisites for this course (if any): 

Partial differential equations 
5.  Co-requisites for this course (if any): 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
This course introduces basic concepts on nonlinear differential equations and how to study the 
qualitative behavior of the system in the long-time run. Also, finding the equilibrium points 
and study their stability is of great interest. 
 
2. Course Main Objective 
The course objective is to achieve an elementary knowledge of nonlinear ordinary differential 
equations and to become more familiar with rigorous proofs in analysis. The objectives are 
summarized mainly in the competence in finding the phase plane, the equilibrium points and 
studying their stability either by linearization or in the sense of Lyapunov. 
 
3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the 
student is expected to be able to 

 

1.1 Locate the equilibrium points  K4, K5 
1.2 Find the phase plane and construct a phase diagram K4, K5 
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CLOs Aligned 
PLOs 

1.3 Understand the meaning of stability in the sense of Liapunov K1 
2 Skills: by the end of this course, the student is expected to be able to  

2.1 Compare the methods of solution developed in higher order and 
solution in second/first order equations  

S1, S3 

2.2 Study the stability of a planar system based on Bendixon theorem  S1, S5, S9 
2.3 Study the stability of autonomous and nonautonomous dynamical 

system based on Liapunov methods 

S3, S5, S9 

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Solve problems independently and in teamwork.  V2, V3 
3.2 Generalize mathematical concepts in problem-solving through the 

integration of new material and modeling   

V3, V4 

 
C. Course Content 

No List of Topics 
Contact 

Hours 

1 

Second-order differential equations in the phase 
plane: 

u Phase diagram for the pendulum equation  
u Autonomous equations in the phase plane  
u Parameter-dependent conservative systems 

8 

2 

Plane autonomous systems and linearization: 
 

u The general phase plane 
u Some population models 
u Linear approximation at equilibrium points 
u The general solution of linear autonomous plane systems 
u The phase paths of linear autonomous plane systems 
u Constructing a phase diagram 
u Hamiltonian systems  

 

10 

3 

Stability: 
 

u Stability of time solutions: Liapunov stability 
u Liapunov stability of plane autonomous linear systems  
u Structure of the solutions of n-dimensional linear systems  
u Structure of n-dimensional inhomogeneous linear systems  
u Stability and boundedness for linear systems  
u Stability of linear systems with constant coefficients  
u Linear approximation at equilibrium points for first-order 

systems in n variables  
u Stability of a class of non-autonomous linear systems in n 

dimensions  

12 
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u Stability of the zero solutions of nearly linear systems 
 

4 

Liapunov methods for determining stability of the 
zero solution: 
 

u Introducing the Liapunov method  
u Topographic systems and the Poincaré–Bendixson theorem 
u Liapunov stability of the zero solution  
u Asymptotic stability of the zero solution 
u A more general theory for autonomous systems  
u A test for instability of the zero solution: n dimensions  
u Stability and the linear approximation in two dimensions  
u Exponential function of a matrix 
u Stability and the linear approximation for nth order 

autonomous systems 
  

10 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 
Assessment Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
1.1 Locate the equilibrium points   Lecture and Tutorials  Exams, homeworks 
1.2 Find the phase plane and construct a 

phase diagram 
Lecture and Tutorials  Exams, homeworks 

1.3 Understand the meaning of stability in 
the sense of Liapunov 

Lecture and Tutorials  Exams, homeworks 

2.0 Skills 
2.1 Compare the methods of solution 

developed in higher order and solution 
in second/first order equations  

Lecture/Individual or 
group work  

Exams, homeworks 

2.2 Study the stability of a planar system 
based on Bendixon theorem  

Lecture/Individual or 
group work  

Exams, homeworks 

2.3 Study the stability of autonomous and 
nonautonomous dynamical system 
based on Liapunov methods 

Lecture/Individual or 
group work  

Exams, homeworks 

3.0 Values 
3.1 Solve problems independently and in 

teamwork.  
Lecture/Individual or 
group work  

Exams, homeworks 

3.2 Generalize mathematical concepts in 
problem-solving through the 
integration of new material and 
modeling   

Lecture/Individual or 
group work  

Exams, homeworks 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain the 
concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and no 
copying from another student's work is permitted. Deadline extensions for homework will not be 
given. Students are encouraged to discuss with professor about homework problems.  
 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Jordan, Dominic, and Peter Smith. Nonlinear ordinary differential 
equations: an introduction for scientists and engineers. OUP 
Oxford, 2007. 

• Jordan, D W, and Peter Smith. Nonlinear Ordinary Differential 
Equations: Problems and Solutions: a Sourcebook for Scientists 
and Engineers. Oxford: Oxford University Press, 2007.  

Essential References 
Materials Lecture notes by the lecturer (when available). 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Discrete Mathematics 

Course Code: MTH2251 
Program: BSc. in Mathematics 
Department:      Mathematical science 
College: Applied science 
Institution: Umm Al-Qura University 

 
 
 
 
 
 
 

 



 
2 

 

Table	of	Contents	
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 3 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 5 

E. Student Academic Counseling and Support .............................................................. 5 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 6 

H. Specification Approval Data ....................................................................................... 7 

 

 
  



 
3 

A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Sixth level/ Third year 
4.  Pre-requisites for this course (if any): 

Foundation Mathematics 

5.  Co-requisites for this course (if any): 
 

 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Discrete mathematics is the branch of mathematics dealing with objects that can consider only 
distinct, separated values. This tutorial includes the fundamental concepts of Sets, Relations 
and Functions, Mathematical Logic, Group theory, Counting Theory, Probability, 
Mathematical Induction, and Recurrence Relations, Graph Theory, Trees and Boolean 
Algebra. 
 
2. Course Main Objective 
The course introduces the basic ideas of discreet mathematics such inductions and recursion 
focusing in mathematical induction and strong induction and well ordering principal. Then 
principals of counting including the product rule and the sum rule, counting one two one 
functions as well as counting subsets of a finite set. The pigeonhole principal, permutations 
and combinations and their generalizations. Advanced counting techniques, recurrence 
relations, generating functions and inclusion exclusion principal and its generalizations. Then 
Boolean Algebra and representing Boolean functions. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Understand the basic principles of mathematical induction and some 
proof techniques, and apply them to relevant cases. 

K1 

1.2 Identify the relationship between problems in discrete mathematics 
with other branches of mathematics and science. 

K3, K5 

1.3 To understand and apply counting techniques to the representation and 
characterization of relational concepts. 

K1 

1.4 Recognize Boolean functions and Boolean algebra K3 
2 Skills: by the end of this course, the student is expected to be able to  

2.1 Use various techniques of mathematical proofs to prove simple 
mathematical properties 

S1, S4 

2.2 Use basic counting techniques to solve combinatorial problems. S2, S8 
2.3 Analyze basic facts of algebraic structures. S4, S5 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Express mathematical properties formally via the formal language of 
propositional logic and predicate logic. 

V2, V4 

3.2 Communicate their thoughts systematically, work together and adapt 
with other students in the group, and conduct good discussions. 

V3, V4 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 Some revisions: Algorithms, integers, relations, matrices, induction and 
recursion. 8 

2 

Counting methods:  
The basic rules of counting: sum rule-product rule -subtraction rule-
division rule - pigeonhole principle, permutation and combinations, 
binomial coefficients. Number of functions between two finite sets. 
Number of injective functions between two sets, number of onto functions 
between two sets and the number of bijection functions between two sets. 

10 

3 

Advanced Counting Techniques: 
Applications of Recurrence Relations, Solving Linear Recurrence 
Relations, Divide-and-Conquer Algorithms and Recurrence Relations, 
Generating Functions, Inclusion–Exclusion principal and its 
generalizations. Burnside Counting Argument. Poly methods for 
counting’s. 

10 



 
5 

4 Boolean Algebra and representing Boolean functions 12 
Total 40 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Some revisions: Algorithms, integers, 
relations, matrices, induction and 
recursion. 

Lecture and Tutorials  Exams, quizzes 

1.2 
To understand and apply counting 
techniques to the representation and 
characterization of relational concepts 

Lecture and Tutorials  Exams, quizzes 

1.3 Recognize Boolean functions and 
Boolean algebra 

Lecture and Tutorials  Exams, quizzes 

2.0 Skills 
2.1 Use various techniques of 

mathematical proofs to prove simple 
mathematical properties 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Use basic counting techniques to solve 
combinatorial problems. 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.3 Analyze basic facts of algebraic 
structures 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Express mathematical properties 

formally via the formal language of 
propositional logic and predicate logic 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.2 Communicate their thoughts 
systematically, work together and 
adapt with other students in the group, 
and conduct good discussions. 

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  Midterm exam Sixth week %30  
2 Quizes and homeworks During semester %20  
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
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not be given. Students are encouraged to discuss with professor about homework problems.  
 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

- Discrete Mathematics and its applications by Kenneth H. 
Rosen McGraw Hill international Edition  ISBN-13: 978-007-
124474-9, ISBN-10: 007-124474-3. Year 2018. 

- Introduction to Counting & Probability (The Art of Problem 
Solving) by David Patrick [2 ed.] 1934124109, 
9781934124109. Year (2016).  

 

Essential References 
Materials 

Discrete Mathematics, 7th Edition 7th Edition: ISBN-13: 978-
0131593183 
by Richard Johnsonbaugh. Publisher: Pearson; 7th edition (December 
29, 2007) 

Electronic Materials 
https://en.wikipedia.org/wiki/Discrete_mathematics 
P´olya-Burnside counting by A. M. Dawes: http://www-
home.math.uwo.ca/~mdawes/courses/230/03/groups.pdf 
 

Other Learning 
Materials Art of Problem Solving 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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Council / Committee Prof. Dr. Ahmad Mohammed Alghamdi and Makiah Maki 
Reference No.  
Date  

 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Real Analysis 2 

Course Code: MTH2113 

Program: BSc. in Mathematics 

Department:      Mathematical sciences 

College: Applied sciences 

Institution: Umm Al-Qura University 
 
 
 
 
 
 
 

 



 
2 

 

Table	of	Contents	
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 3 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 6 

E. Student Academic Counseling and Support .............................................................. 6 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 7 

H. Specification Approval Data ....................................................................................... 7 

 
 
  



 
3 

A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: 6th level/Second year 
4.  Pre-requisites for this course (if any): 

Introduction to Real Analysis 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 32 
2 Laboratory/Studio 0 
3 Tutorial   4 
4 Others (Exam, Quizzes, Activities,  … 4 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is a continuation of Introduction to Real Analysis. The topics covered are: limits 
of functions and their basic properties, continuous functions and uniform continuity, 
differentiation and mean value theorems, Riemann integral, the Fundamental Theorem of 
Calculus, sequences, convergence, subsequences, Cauchy sequences, series, power series and 
Taylor series.  
2. Course Main Objective 
The aim of this course is to provide students with the main concepts of real analysis. Students 
learn the theory of limits, continuity, differentiation, integration, sequences and series of 
functions. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 State the different rules of differentiability and continuity of a real 
function. 

K1, K4 

1.2 Define the Riemann integral (both definite and improper) and their 
properties. 

K1, K4 

1.3 Memorize the Fundamental theorem of Calculus. K1 
1.4 Recognize the different series of functions. K1, K4, K5 
1.5 List the different convergence tests of a series of functions. K1, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Apply mathematical concepts and principles to prove the 

differentiability and continuity of a real function. 
S1, S3 

2.2 Prove the elementary properties of the Riemann integral. S3, S4 
2.3 Use the Fundamental theorem of Calculus in Riemann Integration. S5, S9 
2.4 Determine whether a series of functions is pointwise convergent and if 

it is uniformly convergent. 
S6, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Write clear and precise proofs. V1 
3.2 Communicate effectively in both written and oral form V2 
3.3 Use the theories, methods and techniques of the course to solve 

complex mathematical problems. 
V1, V2 

 
C. Course Content 

 
 List of Topics 

Contact 
Hours 

1 Limits of functions: Definitions, Uniqueness, Examples, Limit Theorems, One-
Sided limits  2 

2 
Continuity of functions: Definitions, Combinations of continuous functions, 
Boundedness, Existence of Extreme values, Intermediate, Value theorem, 
Uniform continuity, Lipschitz continuity   

4 

3 
Differentiation: The Derivative, Continuity of differentiable functions, Rules, 

Interior Extremum Theorem, Rolle’s Theorem, The Mean Value Theorem, 
Applications of The MVT, L’Hospital’s Rules, Taylor’s Theorem 

6 

4 Reimann Integral: Definitions, Uniqueness, Examples, linearity and, 
monotonicity, boundedness 4 

5 Reimann Functions: Cauchy criterion, Squeeze theorem, Step functions, 

Integrability of Continuous Functions, Integrability of monotone functions 
4 

6 The Fundamental Theorem of Calculus: 1st Fundamental  Theorem, Indefinite 

integral, Continuity of indefinite integral, 2nd Fundamental Theorem 
2 
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7 Darboux Integral: Upper and Lower sums, Upper and Lower Integrals, Darboux 
Integral, equivalence with Reimann 

2 

8 Sequence of function: Definitions, Examples, Pointwise convergence, Uniform 

convergence, Interchange of limits 
4 

9 
Series of function: Definitions, Convergence, Uniform convergence, Infinite  

sum of continuous functions, Infinite sum of Reimann functions, Power series, 
Taylor series 

4 

10 Others (Preliminaries, Revision, Quizzes … ) 8 
Total 40 

 
 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
1.2 Define the Riemann integral (both 

definite and improper) and their 
properties. 

Lecture and Tutorials  Exams, quizes 

1.3 Memorize the Fundamental theorem 
of Calculus. 

Lecture and Tutorials  Exams, quizes 

1.4 Recognize the different series of 
functions. 

Lecture and Tutorials  Exams, quizes 

1.5 List the different convergence tests of 
a series of functions. 

Lecture and Tutorials  Exams, quizes 

  Lecture and Tutorials   
2.0 Skills 
2.1 Apply mathematical concepts and 

principles to prove the differentiability 
and continuity of a real function. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.2 Prove the elementary properties of the 
Riemann integral. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.3 Use the Fundamental theorem of 
Calculus in Riemann Integration. 

Lecture/ Individual 
or group work  

Exams, quizes 

2.4 Determine whether a series of 
functions is pointwise convergent and 
if it is uniformly convergent. 

Lecture/ Individual 
or group work  

 

3.0 Values 
3.1 Write clear and precise proofs. Lecture/ Individual 

or group work  
Exams, quizes 

3.2 Communicate effectively in both 
written and oral form 

Lecture/ Individual 
or group work  

Exams, quizes 

3.3 Use the theories, methods and 
techniques of the course to solve 
complex mathematical problems. 

Lecture/ Individual 
or group work  

Exams, quizes 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks • Introduction to real analysis, 4th Edition, Robert G. Bartle, 
Donald R. Sherbert 

Essential References 
Materials 

• Elementary Analysis: the theory of analysis, 2nd Edition, 
Kenneth A. Ross 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department P Others   
b. Required P Elective   
3.  Level/year at which this course is offered: Level 6 /Second year 
4.  Pre-requisites for this course (if any): Elementary Statistics and probability 
 

5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100 %  
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
This course provides an elementary introduction to probability theory. Topics include: sets 
and events; probability spaces; random variables; discrete and continuous probability 
distributions; expectation and variance ; independence; convergence concepts; conditional 
expectation. 
 
 

2. Course Main Objective 
This course aims to provide an understanding of the basic concepts in probability, conditional 
probability and independent events. It will also focus on the random variable, mathematical 
expectation, and different types of distributions. 
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3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the 
student is expected to be able to 

 

K .1 Understand mathematical descriptions of random variables including 
probability mass functions (PMFs), cumulative distribution functions 
(CDFs), probability distribution functions (PDFs), conditional mass, 
conditional distribution and conditional density functions 
 

K . 1 

K .2 outline proofs of important theorems of the course, and explain the 
main ideas of the proofs; 
 

K .4 

K .3 Understand the law of large numbers and the central limit theorem and 
how these concepts are used to model various random phenomena 
(selected by instructor).  
 

K .1 

K.4  Define and explain the different statistical distributions (e.g., Normal, 
Binomial, Poisson) and the typical phenomena that each distribution 
often describes. 
 

K .5 

2 Skills : by the end of this course, the student is expected to be able 
to 

 

S .1 Apply key concepts of probability, including discrete and continuous 
random variables, probability distributions, conditioning, 
independence, expectations, and variances. 

 
S .5 

S .2 Apply the basic rules and theorems in probability including Bayes’ 
theorem and the Central Limit Theorem (CLT). 
 

S.2 

S .3 Set up and analyse probabilistic models, by using advanced methods 
such as characteristic functions and conditional expectations 
 

S.3 

3 Values: by the end of this course, the student is expected to be able 
to 

 

V .1 Document and articulate the results and conclusions for probability  
techniques applied to actual cases in a variety of disciplines. 

V .5 

V .2 Apply the theory to model real phenomena and answer some questions 
in real life application  

V. 1 

V .3 Apply scientific models and tools effectively. V. 1 
V .4  Apply knowledge gained during the course using computer applications V.1 

 
C. Course Content 

No List of Topics Contact 
Hours 

1 
Introduction: mathematical definition of sample space , probability space and 
sigma algebra, definition of random variables and its types: discreet and 
continuous. Probability  axioms.   

4 

2 Combinatorial probability: The basic principle of counting, Permutations, 
Combinations and Binomial theorem.  4 

3  Conditional probability and independence including , Bayes' theorem 4 
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 and the total theorem of probability 

4 
Probability distribution function: discrete and continuous. 
Cumulative distribution function 
Marginal distribution function  

4 

5 Mathematical expectation and variance. 4 

6 
Moments , Moments generating function ,  Probability generating function 
and Characteristic function. 

4 

7 Central Limit Theorem and convergence 4 

8 
Discrete probability distribution: Bernoulli Distribution, Binomial 
Distribution and Poisson Distribution 

4 

9 
Continuous probability distribution: Normal Distribution, Uniform 
distribution and exponential distribution 

4 

10 Application of probability: queueing theory and reliability theory  4 
Total 40  

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
K Knowledge and Understanding 

K .1 

Understand mathematical 
descriptions of random variables 
including probability mass functions 
(PMFs), cumulative distribution 
functions (CDFs), probability 
distribution functions (PDFs), 
conditional mass, conditional 
distribution and conditional density 
functions 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams(Midterm and 
Final). 
Quizzes. 

K .2 

outline proofs of important theorems 
of the course, and explain the main 
ideas of the proofs; 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams(Midterm and 
Final). 
Quizzes. 

K .3 

Understand the law of large numbers 
and the central limit theorem and how 
these concepts are used to model 
various random phenomena (selected 
by instructor).  
 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams(Midterm and 
Final). 
Quizzes. 

K.4  

Define and explain the different 
statistical distributions (e.g., Normal, 
Binomial, Poisson) and the typical 
phenomena that each distribution 
often describes. 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams(Midterm and 
Final). 
Quizzes. 

S Skills 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

S. 1 

Apply key concepts of probability, 
including discrete and continuous 
random variables, probability 
distributions, conditioning, 
independence, expectations, and 
variances. 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S. 2 

Apply the basic rules and theorems in 
probability including Bayes’ theorem 
and the Central Limit Theorem 
(CLT). 
 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S. 3  

Set up and analyse probabilistic 
models, by using advanced methods 
such as characteristic functions and 
conditional expectations 
 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

V  Values 

V. 1 

Document and articulate the results 
and conclusions for probability  
techniques applied to actual cases in a 
variety of disciplines. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V. 2 
Apply the theory to model real 
phenomena and answer some 
questions in applied mathematical 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

 V. 3  
Apply scientific models and tools 
effectively. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V. 4  
Apply knowledge gained during the 
course using computer applications 

Cooperative 
education  
Self-learning  

HW Assignments, 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam  Sixth week  30 %  
2 Quizzes and HomeWorks During semester  20 % 
3 Final exam End of semester  50 % 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Faculty is available for his office hours (minimum 3 hours) per week for regular office hours to meet 
with the students for consultation and advice. The students are also welcomed to meet the faculty by 
appointment outside the regular office hours for this course. 
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks A First Course in Probability, 10th Edition by Sheldon Ross (2018) 
 

Essential References 
Materials 

Hossein Pishro-Nik; Introduction to probability statistics and random 
processes (2014). 
 
Probability and Random Processes, 2nd Edition, by Geoffrey R. 
Grimmett , David R. Stirzaker , Publisher Oxford University Press; 3rd 
edition (August 2, 2001) 
 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classroom (4 hours), Capacity = 30 Students (per group) 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None  

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment Students Direct 

Quality of learning resources Students Direct 
Extent of achievement of course 
learning outcomes 

Faculty Member Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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�ϲγέΪϟ�έήϘϤϟΎΑ�ϒϳήόΘϟ�� .........................................................................................................� 

Ώ����ΔϴϤϴϠόΘϟ�ϪΗΎΟήΨϣϭ�έήϘϤϟ�ϑΪϫ ..............................................................................................� 

���ϟ�έήϘϤϠϟ�ϡΎόϟ�ϒλϮ ...................................................................................................................... � 

��έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ�� ...................................................................................................................... � 
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��ϢϴϴϘΘϟϭ�βϳέΪΘϟ��Ω ...................................................................................................................� 
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��ΔΒϠτϟ�ϢϴϴϘΗ�Δτθϧ�� .......................................................................................................................... � 
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�ϭ±���ϖϓήϤϟϭ�ϢϠόΘϟ�έΩΎμϣ .........................................................................................................� 

�Θϟ�έΩΎμϣ�ΔϤΎϗ���ϢϠό ........................................................................................................................ � 

���ΔΑϮϠτϤϟ�ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�� ........................................................................................................... � 

�έήϘϤϟ�ΓΩϮΟ�ϢϳϮϘΗ��ί .................................................................................................................� 

�ϒϴλϮΘϟ�ΩΎϤΘϋ��Ρ ....................................................................................................................� 
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ�� 
����ΕΎϋΎδϟ�ΓΪϤΘόϤϟ���ϥΎΘϋΎγ�
����ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣΔϴϠ��  �Ϣδϗ�ΐϠτΘϣ� ϯήΧ   

�Ώ ϱέΎΒΟ·��� ϱέΎϴΘΧ���  
���ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ��έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ����ΔΜϟΎΜϟ�ΔϨδϟ��
��έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ�����

��ϢϳήϜϟ�ϥήϘϟ�� 
�
����έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·����ΕΪΟϭ�

ΪΟϮϳ�ϻ 
 
 
����ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ ��ΔΒδϨϟ 
1 �ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�  
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ   
3 �ϢϴϠόΘϟϲϧϭήΘϜϟϹ�   
4 �ϢϴϠόΘϟΪόΑ�Ϧϋ�� ����ΔϋΎγ ���� 
5 ϯήΧ�   
�
���ΕΎϋΎγ��ϝΎμΗϻ��ϰϠϋ����ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ��ρΎθϨϟ��ϢϠόΘϟ�ΕΎϋΎγ�
���ΕήοΎΤϣ�����ΔϋΎγ�
���ϞϤόϣ�ϭ�ϮϳΩϮΘγ·��
���αϭέΩΔϴϓΎο·��
���ήΧ�ϯ��ήϛάΗέΎϛάΘγϼϟ�ˬ��
��ϲϟΎϤΟϹ�����ΔϋΎγ�

�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
���ϟ�ϒλϮ�ϟ�ϡΎόϟ�έήϘϤϠ�

ȄǴǟ�°ǂǬŭ¦�ǲǸǌȇ���°ÂƢŰ�ƨǠƥ°¢�
��ŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ�ǺȇǂǌǠǳ¦Â�ǞǇƢƬǳ¦� ǄŪ¦�Ǧǐǻ�ǚǨƷ���©ȐǇǂŭ¦� °̈ȂǇ�ń¤�ǺŪ¦� °̈ȂǇ�ǺǷ���
���� Â̈Ȑƫ ¦ǄƳ¢�ƨƯȐƯ�� ¦ǂǠǌǳ¦� °̈ȂǇ�ń¤�§¦ǄƷȋ¦� °̈ȂǇ�ǺǷ��
���ƾȇȂƴċƬǳ¦�¿ƢǰƷ¢�ƨǇ¦°®��
���©ƢǸǴǰǳ¦�Ƥȇǂǣ�¬ǂǋ��©ȐǇǂŭ¦� °̈ȂǇ�ń¤�ǺŪ¦� °̈ȂǇ�ǺǷ��
�
���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ� 

�ɦ�§ƢƬǰǳ�ǶȈǴċǈǳ¦�ǪǘČǼǳ¦�§ ċȐČǘǳ¦�ǶȈǴǠƫ�� ċǄǟ�ċǲƳÂ��ŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ�ÇƾƷ¦Â�§ǄƷ�ǚǨƷ�ǞǷ�� Ő̈ƬǠŭ¦� ¦®ȋ¦�¼ǂǗ�ǪǧÂ�� 

����ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
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έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ  

1.2 �ȂǴƬȇ�À¢ƤǳƢċǘǳ¦���ƨƸȈƸǐǳ¦�ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦  

1.3 �ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢  

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ�  

2 ΕέΎϬϤϟ  
2.1 �À¢�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣǘƻȋ¦�ƤǳƢǘǳ¦�ƶƸǐȇ  

2.2 �ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦���¿ƢǰƷ¢�ǞȈŦ�ƾȇȂƴċƬǳ¦�ƢčȈǴǸǟ�ÅƢǬȈƦǘƫ�  

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢  

2.4 �À¢Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ��¾ƢǠǧ�ǲǰǌƥ�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�ǲǏ¦ȂƬȇ�  

2.5 ��¨ ¦ǂºººǬǳ¦Â�ǶǴǠƬººǳ¦�©ȐǰººǌǷ�ǲºººū��ŉǂººǰǳ¦�À¡ǂººǬǳ¦�ǶǴǠƬºººǳ�ǾººƟȐǷǄǳÂ�Ǿººǳ�ȄºººǴưŭ¦�ƤȈǳƢººǇȋ¦�ƤººǳƢǘǳ¦�¬ŗººǬȇ�À¢
��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ 

 

3 ϢϴϘϟ  
3.1 �ƨȈǳÂƚǈǷÂ��¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��

3.2 �À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢��

3.3 �À¢�¿ÊËȂǬȇǾǸǴǠƫ�ƨȈǳÂƚǈǷ�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬǈǷ�ÅƢȈƫ¦¯���
�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ�� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� 
�ÊËƾǬǷ�ċººȈǨȇǂǠƫ�ƨººǷƨ��ŉǂººǰǳ¦�À¡ǂººǬǳ¦�ǶººǴǠƫ�ǲººǔǧ�Ǻººǟ��ȆººǨŬ¦Â�ȆººǴŪ¦�ǺººƸǴǳ¦�¿Ƣººǈǫ¢Â��Â°̈ȂººǇ� Â̈Ȑººƫ�ƶȈƸººǐƫ�¦�ǺººǷ�ǺººŪ���ń¤����ǞººǷ

ǦȈǴǰċƬǳ¦�ǜǨŞ�ǞǷ�ƢȀ�Ƥȇǂǣ�¬ǂǋÀ¡ǂǬǳ¦� 
� 

� 
� °̈ȂººǇ�ǞȈǸººǈƫ�ǺººǷ�ǺºººŪ¦���ń¤��� Â̈Ȑºººƫ�ƶȈƸººǐƫ���ƨººȈǬƥ¦� °̈ȂººǇǺºººŪ�����ń¤����ǞººǷǦººȈǴǰċƬǳ¦�ƢºººȀǜǨŞ���ǞººǷ�Ƥºººȇǂǣ�¬ǂººǋ

À¡ǂǬǳ¦����Â�� Â̈Ȑƫ� °̈ȂǇ ¦ǂǠǌǳ¦� � 

� 
��ǞȈǸǈƫ¦� °̈ȂǇ�ǺŪ����ń¤��Â̈Ȑƫ�ƶȈƸǐƫ���� °̈ȂǇ��ǲǷǄŭ¦ƨǴǷƢǯ��ǞǷǦȈǴǰċƬǳ¦���ƢȀǜǨŞ�ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑººƫ�°ȂººǇ�¨
ǲǸǼǳ¦� ¦ƾƬƥȏ¦Â�ǦǫȂǳ¦��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ�� � 

� 
��ǞȈǸǈƫ�� °̈ȂǇ��ǲǷǄŭ¦ƨǴǷƢǯÂ̈Ȑƫ�ƶȈƸǐƫ����ǺººǷ�ǂƯƾººŭ¦� °̈ȂººǇ��ń¤����ǞººǷǦººȈǴǰċƬǳ¦�ȀǜǨŞ�ººǸƢ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��� Â̈Ȑººƫ

ǎǐǬǳ¦� °̈ȂǇ� � 

� 
��ǞȈǸǈƫ�ǺǷ�ǂƯƾŭ¦� °̈ȂǇ��ń¤����Â̈Ȑººƫ�ƶȈƸǐƫ�� °̈ȂººǇ�ǂƯƾººŭ¦����ń¤����ǞººǷǦººȈǴǰċƬǳ¦�ƢººȀǜǨŞ���ǞººǷÀ¡ǂººǬǳ¦�Ƥººȇǂǣ�¬ǂººǋ��
� Â̈Ȑƫ©ȂƦǰǼǠǳ¦� °̈ȂǇ��ƢȀȈǧ�ǦǴƬƼŭ¦Â�ƢȀȈǴǟ�ǪǨƬŭ¦�©ƢƬǰǈǳ¦��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ�� � 

��
� °̈ȂǇ�ǞȈǸǈƫ��ǂƯƾŭ¦����ń¤����Â̈Ȑƫ�ƶȈƸǐƫ�� °̈ȂǇ�ƨǴǷƢǯ�ƨǷƢȈǬǳ¦�ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ���ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ���� Â̈Ȑƫ
��¿Âǂǳ¦� °̈ȂǇ�� 

��
� °̈ȂǇ�ǞȈǸǈƫ��ƨǴǷƢǯ�ƨǷƢȈǬǳ¦Â̈Ȑƫ�ƶȈƸǐƫ�� °̈ȂǇ��ÀƢǈǻȍ¦�ƨǴǷƢǯ�ǞǷǦȈǴǰċƬǳ¦�ƢȀǜǨŞ����ǞǷÀ¡ǂǬǳ¦�Ƥȇǂǣ�¬ǂǋ��� Â̈Ȑƫ� °̈ȂǇ

��ÅȐǏÂ�ƨǧÂǀƄ¦Â��ÅƢǨǫÂ�ƨƬƥƢưǳ¦�ǞƦǈǳ¦�©ƢǨǳȋ¦��ƾȇȂƴƬǳ¦�²°®�¬ǂǋ��ÀƢǸǬǳ���

��
� °̈ȂººǇ�ǞȈǸººǈƫ��ÀƢººǈǻȍ¦ƨººǴǷƢǯ��Â̈Ȑººƫ�ƶȈƸººǐƫ�� °̈ȂººǇ©ȐººǇǂŭ¦��ǞººǷǦººȈǴǰċƬǳ¦�ƢººȀǜǨŞ���ǞººǷ�¬ǂººǋÀ¡ǂººǬǳ¦�Ƥººȇǂǣ��� Â̈Ȑººƫ� °̈ȂººǇ

�¨ƾƴǈǳ¦�� 

���ǞȈǸǈƫ�©ȐǇǂŭ¦� °̈ȂǇ�ǺǷ���ń¤����� Â̈Ȑƫ§¦ǄƷȋ¦� °̈ȂǇ��� 
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�� �ǞȈǸǈƫ�©ȐǇǂŭ¦� °̈ȂǇ�ǺǷ����� °̈Ȃǈǳ¦�ƨȇƢĔ�ń¤ � 
ωϮϤΠϤϟ��� 

 

�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 
ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 

1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ 

ΓήοΎΤϤϟ�
ωΎϤδϟϭ�ϲϘϠΘϟ�
�ΔϴϤϳΪϘΘϟ�νϭήόϟ 

�ǂǸƬǈŭ¦�ǶȈȈǬƬǳ¦�
ƨȇȂǨǌǳ¦�©¦°ƢƦƬƻȏ¦ 

1.2 
�ȂºººººººººººǴƬȇ�À¢Ƥºººººººººº ºǳƢċǘǳ¦��ƨºººººººººººȈǨȈǰǳʪ�ŉǂºººººººººººǰǳ¦�À¦ǂºººººººººººǬǳ¦
�ƨƸȈƸǐǳ¦ 

1.3��ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢ 

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ��
2.0 �ΕέΎϬϤϟ 

2.1 
�À¢� Â̈ȐƬººǳ¦�Ŀ�ǞººǬƫ�Ŗººǳ¦� Ƣººǘƻȋ¦�ƤººǳƢǘǳ¦�ƶƸººǐȇ

�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢ 
�̈ǂǓƢƄ¦�

�ƨǌǫƢǼŭ¦Â�°¦Ȃū¦�
�̈ƢǯƢƄ¦Â�ȆÊËǬǴƬǳ¦ 
�̧ ƢǸƬǇȏ¦Â�µǂǠǳ¦�

ǶǴǠċƬǳ¦��¦ļ¦ǀǳ�
µÂǂǠǳ¦�ȈŻƾǬƬǳ¦ƨ�

©Ȑǰǌŭ¦�ǲƷ�§ȂǴǇ¢ 

ΔϳϮϔθϟ�ΕέΎΒΘΧϻ�
�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ 

2.2 
�ÊËºººƦǘȇ�À¢�ǪƤºººǳƢċǘǳ¦��¿ƢºººǰƷ¢�ǞºººȈŦ�ÅƢºººǬȈƦǘƫ�ƾºººȇȂƴċƬǳ¦
�ƢčȈǴǸǟ� 

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢ 

2.4 
�À¢��¾ƢºººǠǧ�ǲǰºººǌƥ�Ǻȇǂºººƻȉ¦�ǞºººǷ�ƤºººǳƢǘǳ¦�ǲºººǏ¦ȂƬȇ

Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ��

2.5 

�ǾººººƟȐǷǄǳÂ�Ǿººººǳ�ȄººººǴưŭ¦�ƤȈǳƢººººǇȋ¦�ƤººººǳƢǘǳ¦�¬ŗººººǬȇ�À¢
�ǶǴǠƬººººººǳ¦�©ȐǰººººººǌǷ�ǲººººººū��ŉǂººººººǰǳ¦�À¡ǂººººººǬǳ¦�ǶǴǠƬººººººǳ
��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ��¨ ¦ǂǬǳ¦Â�

3.0 �ϢϴϘϟ�

3.1 ¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��ƨȈǳÂƚǈǷÂ ǶǴǠċƬǳ¦�ļ¦ǀǳ¦�
ǶȈǴǠċƬǳ¦��ňÂƢǠƬǳ¦�

�³ƢǬǼǳ¦�©ƢǬǴƷ�
�ίΎΠϧϹ�ϒϠϣ 

�ΔψΣϼϤϟ�ΔϗΎτΑ 
3.2 À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢� 

3.3 
�À¢�ǲººººººǸƸƬƥ�ÅƢººººº ºǷǄƬǴǷ��Ǿººººº ºƟ¦®¢�ÃȂƬººººº ºǈǷ�ÅƢººººº ºȈƫ¦¯�¿ÊËȂººººº ºǬȇ

ǾǸǴǠƫ�ƨȈǳÂƚǈǷ� 

���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

� �Â�ƨǯ°Ƣǌŭ¦©ʮȉ¦�ǚǨƷ�ƢēÂȐƫÂ ǂǸƬǈǷ ��� 

� ȆǨǐǼǳ¦�°ƢƦƬƻȏ¦ �Ƣǈǳ¦²® ��� 

��ȆƟƢȀǼǳ¦�°ƢƦƬƻȏ¦ ǂǋƢǠǳ¦ ��� 
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋ�ϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ���Φϟ�
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�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ��ϲΑϼτϟ 
����ȆŻ®Ƣǯȋ¦�®Ƣǋ°ȍ¦�©ƢǟƢǇ��©ƢǟƢċǈǳ¦�ƨȈƦƬǰŭ¦�¯ƢƬǇȌǳ� 
��ǳ¦�ƨƦƬǰǷ�Ŀ� ǂ̈ǧȂƬŭ¦�Śǣ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ�ƨċȈÊËǴǰ 
��ǲȇ¦Őƥ�°®Ƣǐŭ¦�ŚǧȂƫ�Ŀ�� Ś̈ǐƦǳ¦�ÄÂ¯��ƨǏƢŬ¦�©ƢƳƢȈƬƷȏ¦�ÄÂ¯�ƨƦǴǘǳ¦�¨ƾǟƢǈǷ� 
��ȍ¦�ƨǼŪ�ȄǴǟ�©ʪȂǿȂŭ¦Â�©¦ǂưǠƬŭ¦Â�©¦ƾǧ¦Ȃǳ¦�ƨƦǴǘǳ¦�ƨǳƢƷ¤�ċȈǼǠŭ¦�©ƢȀŪ¦Â�ǶǈǬǳʪ�ȆŻ®Ƣǯȋ¦�®Ƣǋ°�Âƚǌƥ�ƨ�ċǘǳ¦�ÀƨƦǴ���
��ǂȇȂǘƫ�ƨǼŪ�ǲȈǰǌƫ�°ċǂǬŭ¦� ǂ̈ǸƬǈŭ¦�ƨǠƥƢƬŭ¦�¾Ȑƻ�ǺǷ�©ƢƳǂƼŭ¦�ǶȈȈǬƫÂ��ƢȀǸȈȈǬƫÂ�ƢȀǈȇ°ƾƫ�¼ǂǗÂ�©¦®ǂǨŭ¦�ƨǠƳ¦ǂŠ�ŘǠƫ��ƲǷʭŐǳʪ�©¦
�ċƬǴǳ�ċǂǳ¦�ƨȇǀǤ�ċǘǳ¦�ǲƦǫ�ǺǷ�ƨǠƳ¦�ÊË°ƾŭ¦�ǂȇ°ƢǬƫÂ�ƨƦǴ�ÊËƾǬƫ�Ľ��śǇ�Ƣǿ¦ǂů�ǀƻƘƬǳ�ǶǈǬǳ¦�ǆǴĐ�ƢēƢȈǏȂƫ�¿��ȆŻ®Ƣǯȋ¦�
��ċƬǳ¦�ƨǴƠǇȋ¦�®¦ƾǟ¤Ǭ�ċȈŻȂ�ċƾǳ¦�ƨȇƢĔ�ƨ�ċȈǳǄǼŭ¦�ƨǘǌǻȋ¦Â�²°ƨ� 
��Čǘǳ¦�ǾȈƳȂƫ�ÊËȂĐ¦�śƟǂǬŭ¦�©¦ÂȐƫ� Ƣ̧Ǹǈǳ�§Ȑ��ƨƷƢƬŭ¦�ǲƟƢǇȂǳ¦�¾Ȑƻ�ǺǷ�Ǻȇ®�
��ċȈǠƳǂŭ¦�ƨǻ°ƢǬŭ¦ʪ�ƨ�°ċǂǬŭŻ®Ƣǯȋ¦�©ƢȀŪ¦�Ŀ�Ǿǳ�ƨđƢǌŭ¦�©¦�ċȈÃǂƻȋ¦�ƨ�� 

 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
����ΔϤΎϗ�έΩΎμϣ��ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�έήϘϤϠϟ 

���ŉǂǰǳ¦�À¡ǂǬǳ¦ 
����Ǧȇǂǌǳ¦�ǦƸǐŭ¦�ƨǟƢƦǘǳ�ƾȀǧ�ǮǴŭ¦�ǞǸƴŠ� Ȃ̧Ʀǘŭ¦�ŉǂǰǳ¦�À¡ǂǬǳ¦�Ƥȇǂǣ�Ŀ�ǂǈȈŭ¦�

��ǂǈȈŭ¦�ƾȇȂƴƬǳ¦��Ǧȇǂǌǳ¦�ǦƸǐŭ¦�ƨǟƢƦǘǳ�ƾȀǧ�ǮǴŭ¦�ǞǸƴŠ� Ȃ̧Ʀǘŭ¦ 

�ϊΟήϤϟ�ΓΪϧΎδϤϟ 
� �ϱϭΎΤϤϗ�ϕΩΎμϟ�ΪϤΤϣ��ϥήϘϟ�ΪϳϮΠΗ�ϲϓ�ϥΎϫήΒϟ 
� �ϲϔλήϤϟ�ϲϤΠϋ�Ϊϴδϟ�ΡΎΘϔϟ�ΪΒϋ��ΉέΎΒϟ�ϡϼϛ�ΪϳϮΠΗ�ϰϟ·�ΉέΎϘϟ�ΔϳΪϫ 
� �ϱήμϣ�ϦϴδΣ�ϦΑ�ϥΎϬΒϧ�ΪϤΤϣ��ΪϳϮΠΘϟ�ϢϠϋ�ϲϓ�Γήϛάϣ 

�έΩΎμϤϟ�ΔϴϧϭήΘϜϟϹ 

� ��ϯήϘϟ�ϡ�ΔόϣΎΟ�ΔΒΘϜϣ�ϊϗϮϣ 
� ��ΔϴϔϗϮϟ�ΔΒΘϜϤϟ 
� ��ΔϠϣΎθϟ�ΔΒΘϜϤϟ 
� �Ϟϫ�ϰϘΘϠϣ�ήϴδϔΘϟ 
� �ϥήϘϟ�˯ήϗ�ΕΎϳΪΘϨϣ 

ήΧϯ� � 

�

�����ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ��ΔΑϮϠτϤϟ 
�ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

�ϖϓήϤϟ 
�ΕΎϋΎϘϟ�νήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ��Φϟ·�����

�ºººººǟƢǫ©Ƣ��©ȏÂƢºººººǘǳ¦Â�ȆºººººǇ¦ǂǰǳ¦�ǺºººººǷ�®ƾºººººǟ�Ƣºººººđ�ƨȈºººººǇ¦°®�ƨȈǨºººººǐǼǳ¦�©¦°ƢºººººƦƬƻȐǳ
ƨȈƟƢȀǼǳ¦Â� 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��

���Ņȉ¦�ƤǇƢū¦�
��ƨȈǻÂŗǰǳȏ¦�©ƢǬȈƦǘƬǳ¦� 

ΕΰϴϬΠΗ�ήΧϯ���κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ�� 
�

��ίϢϳϮϘΗ���ΓΩϮΟ��έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘ�Ϣϴ�
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ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘ�Ϣϴ�

� ċººººººººº ºȈǴǟƢǧ�ŉȂººººººººº ºǬƫ�©ƢȈƴȈƫ¦ŗººººººººººǇ¦�ƨǆȇ°ƾ ċººººººººººƬǳ¦�
ƨǷƾƼƬǈŭ¦ 

�ÊË°ƾȇ�ǲȈǷ±�¯ƢƬǇ¢�ǆǨǻ�²�°ċǂǬŭ¦�
ǂºººººººǋƢƦǷ���ÊËǄºººººº ºǳ¦� ċºººººº ºȈǴǟƢǧ�ǂºººººº ºȇǂǬƫÂ�ǲºººººº ºǐǨǴǳ� °̈ʮ�ƨ
�ċȈƴȈƫ¦ŗǇ¦��©Ƣǆȇ°ƾċƬǳ¦��ƨǷƾƼƬǈŭ¦��

�Čǘǳ¦�ǶȈȈǬƫ�¼ǂǗ�ċȐ§ �Čǘǳ¦�ċȐ�§�
ǂºººǋƢƦǷ�Śºººǣ���ǶȈºººȈǬƫ�ƨǻƢƦƬººººǇ¦°ċǂºººǬŭ¦��ƨººººƷƢƬŭ¦
�ǞǫȂŭ¦�ȄǴǟňÂŗǰǳȍ¦��

�©ƢƳǂű�ǲȈǐŢ�ÃƾǷǶǴǠċƬǳ¦��°ċǂǬǸǴǳ ƲǷʭŐǳ¦�¨®ƢȈǫ ǂǋƢƦǷ�Śǣ���ǂȇǂǬƫ°ċǂǬŭ¦��
�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ��ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�

ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ���ϳϢΘ���ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ���
�
Ρ��ϒϴλϮΘϟ�ΩΎϤΘϋ���

�ΩΎϤΘϋϻ�ΔϬΟ��
�ΔδϠΠϟ�Ϣϗέ��

�ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Seventh level/ third year 

4.  Pre-requisites for this course (if any): 
 MTH1201-4  
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
German mathematician Carl Gauss said “Mathematics is the queen of sciences and Number 
Theory is the queen of Mathematics” This course provides an introduction to the important 
basic topics of number theory: Prime Numbers, Divisibility, Fundamental Theorem of 
Arithmetic, Greatest Common Divisor (GCD), Least Common Multiple (LCM), Euclidean 
Algorithm, Congruences, Chinese Remainder Theorem, Quadratic Residues, Legendre’s 
Symbol, Quadratic Reciprocity Law, Arithmetic Functions, Diophantine Equations, Continued 
Fractions. Finally, some famous number in Mathematics such as Perfect, Deficient, Abundant, 
Mersenne and Fermat Numbers. 
 
2. Course Main Objective 
The course objective is to achieve an elementary knowledge of number theory and to become 
more familiar with prime numbers, finding the GCD by using Euclidean Algorithm, solving 
systems of linear congruences, using Wilson’s and Fermat Theorems to find the least residue 
of a linear congruence, determine if an arithmetic function is a multiplicative/ completely 
multiplicative function. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Find the GCD of two natural numbers by using Euclidean Algorithm K1, K3 
1.2 Write the GCD as a linear combination. K3, K5 
1.3 Solve systems of linear congruences. K1, K5 
1.4 Using Wilson’s and Fermat Theorems for investigation in problems. K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Be able to prove if an arithmetic function is a multiplicative/ 

completely multiplicative function. 

S1, S2, S8 

2.2 Solve linear Diophantine equation of two variables.  S2, S4, S5 
2.3 Investigate the distribution of prime numbers.  S4, S5, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Investigate the proof of the Fundamental Theorem of Arithmetic. V2, V5 
3.2 Using the Chinese Remainder Theorem to solve systems of linear 

congruences. 

V2, V3 

3.3 Be able to write a number as a continued fraction.  V3, V4 
3.4 Using the sum of the divisor function to determine if a number is a 

perfect, deficient, or abundant number. 

V2, V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Definition of divisibility, GCD and LCM.   4 
2 Euclidean Algorithm and Fundamental Theorem of Arithmetic. 4 
3 Definition of congruences with its properties. 4 
4 Residue classes, complete/ reduced residue system and least residue. 4 
5 Linear Congruences and Chinese Remainder Theorem. 4 
6 Arithmetic Functions and some examples. 4 
7 Multiplicative and completely multiplicative functions. 4 
8 Perfect, Deficient, Abundant, Mersenne, and Fermat Numbers. 4 
9 Quadratic Residues, Legendre’s Symbol, and Quadratic Reciprocity Law. 4 

10 Diophantine Equations and Continued Fractions. 4 
Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Find the GCD of two natural numbers 
by using Euclidean Algorithm 

Lecture and Tutorials  Exams, quizzes 

1.2 Write GCD as a linear combination. Lecture and Tutorials  Exams, quizzes 
1.3 Solve systems of linear congruences. Lecture and Tutorials  Exams, quizzes 

1.4 Using Wilson’s and Fermat Theorems 
for investigation in problems. 

Lecture and Tutorials  Exams, quizzes 

2.0 Skills 
2.1 Be able to prove if an arithmetic 

function is a multiplicative/ 
completely multiplicative function. 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Solve linear Diophantine equation of 
two variables.  

Lecture/ Individual 
or group work  

Exams, quizzes 

2.3 Investigate the distribution of prime 
numbers.  

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Investigate the proof of the 

Fundamental Theorem of Arithmetic. 
Lecture/ Individual 
or group work  

Exams, quizzes 

3.2 Using the Chinese Remainder 
Theorem to solve systems of linear 
congruences. 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.3 Be able to write a number as a 
continued fraction.  

Lecture/ Individual 
or group work  

Exams, quizzes 

3.4 Using the sum of the divisor function 
to determine if a number is a perfect, 
deficient, or abundant number. 

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Periodical Exam Fifth week  30% 
3 Quizzes and Homework During semester 20% 
4 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for the availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures. Students are required to complete the homework 
problems. Students are welcome to work together on homework. However, each student must 
turn in his or her own assignments, and no copying from another student's work is permitted. 
Deadline extensions for homework will not be given. Students are encouraged to discuss with 
the professor about homework problems.  
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Apostol, Tom M. Introduction to analytic number theory. Springer 
Science & Business Media, 1998. 

• Koshy, Thomas. Elementary number theory with applications. 
Academic press, 2002. 

• Introduction to Number Theory by Mathew Crawford. Art of 
Problem-Solving ISBN 978 1 934124 12 3 MIST Academy 
Mathematics Olympiad Year 2015 

Essential References 
Materials 

Tattersall, James J. Elementary number theory in nine chapters. 
Cambridge University Press, 1999. 

Electronic Materials Art of Problem Solving 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Ahmad Alghamdi and Dr. Badria Alsulmi. 
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Seventh level/second year 

4.  Pre-requisites for this course (if any): 
Real Analysis II (MTH2113-4), Real Analysis I (MTH2112-4) 

5.  Co-requisites for this course (if any): 
 

 
 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 
1 Lecture 30 

2 Laboratory/Studio 0 

3 Tutorial   0 

4 Others (specify) 0 

 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is an introductory course on Complex Analysis.  
Topics to be covered in this course includes: Introduction to complex number system, 
Limits and Continuity of Complex variable functions, Derivation and  the Cauchy –
Riemann”s Equation, Analytic functions. Harmonic functions, 
 

2. Course Main Objective 
The objectives of this course are to:  
• introduce students to the Complex Number System  
• equip students with necessary knowledge and skills to enable them handle 
mathematical operations, analyses and problems involving complex numbers.. 
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3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Recognize basic knowledge of complex numbers and polar 

coordinates Define the related basic scientific facts, concepts, 

principles and techniques calculus 

K1, K3 

1.2 Recognize the relevant theories and their applications in basic 

mathematics. 

K2, K3 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Justify the need for a Complex Number System and explain how is 

related to other existing number systems 

S2, S4, S5 

2.2 define a function of complex variable and carry out basic 

mathematical operations with complex numbers. 

S1, S7 

2.8 Know the condition(s) for a complex variable function to be 

analytic and/or harmonic.  

 State and prove the Cauchy Riemann Equation and use it to show 

that a function is analytic. 

S2, S5, S7 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 

Chapter 1: Complex Numbers 
1.1 The Algebra of Complex Numbers 
1.2 Point Representation of Complex Numbers 
1.3 Vectors and Polar Forms 
1.4 The Complex Exponential functions 
1.5 Powers and Roots 

 

10 

2 

Chapter 2: Analytic Functions 
2.1 Functions of a Complex Variable 
2.2 Limits and Continuity 
2.3 Analyticity 
2.4 The Cauchy-Riemann Equations 
2.5 Harmonic Functions 

 

10 

3 

Chapter 3: Elementary Functions 
3.1 Polynomials and Rational Functions 
3.2 The Exponential, Trigonometric and Hyperbolic Functions 
3.3 The Logarithmic Function 
3.4 Complex Powers and Inverse Trigonometric Functions 

 

10 

Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 

Recognize basic knowledge of 
complex numbers and polar 
coordinates Define the related basic 
scientific facts, concepts, principles 
and techniques calculus 

Lecture and 
Tutorials  

Exams, quizes 

1.2 
Recognize the relevant theories and 
their applications in basic 
mathematics. 

Lecture and 
Tutorials  

Exams, quizes 

2.0 Skills 
2.1 ntroduce elementary function and 

operation on these functions, and 
the notion of brunch cut Define 
integral and contours on the 
complex plan Compute the series 
and Laurent series of complex 
function and the residue of a 
function 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Compute limits of complex 
functions and their derivatives 
Knowledge if a function is analytic 
or not 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely complex numbers, and in 
more advanced mathematics which 
incorporate these topics 

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : - 

 
Each group of students is assigned to a particular faculty where he or she will provide 
academic advising during specific academic hours. Each staff will provide at least one 
session/week. – 
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There will be an academic advisor how will be a responsible for helping the student by 
doing the general supervision. –  
 
The people in the library will support the students during the time of the course.  
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Complex variables and its application (Eighth Edition) BY James 
Ward Brown and Ruel V. Churchill 

Essential References 
Materials 

A first course in complex analysis with applications / Dennis G. 
Zill, Patrick D. Shanahan. 

Electronic Materials None 

Other Learning 
Materials 

None 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Seventh level/third year 
4.  Pre-requisites for this course (if any): 

Linear Algebra (1) (MTH3211-4) 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
The course introduces the important concepts related to operation research and linear 
programming problem (L.P.P), including convexity, optimization theory, graphical and simplex 
methods used for solving L.P.P and some special cases for both methods. Moreover, it includes 
two important concepts in L.P.P: Duality theory and Sensitivity analysis. Finally, Formulation 
of Transportation Model and its solution is discussed. 
 
2. Course Main Objective 
Gain experience in modeling, solving and analyzing problems using linear programming. 
Recognize different methods for solving linear programming problems (LPP). Reveal the 
fundamental concepts and theories related to linear programming problems.  
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3. Course Learning Outcomes  
 

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Recognize how to model the real problem in the form of linear 
programming problems. 

K2, K3 

1.2 Describe the problem and solve it graphically. K1, K5 
1.3 Identify different terminologies, concepts and theories of linear 

programming problems.  

K2, K3 

1.4 Recognize different methods and their related definitions and theories for 
solving linear programming problems. 

K2, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Modeling real situations in the form of linear programming problems  S8 
2.2 Analyzing real problems and solve them graphically. S1, S2 
2.3 Utilizing appropriate method to solve a given linear programming 

problems. 

S4, S8 

2.4 Develop connections within branches of operation research and 
between linear programming and other disciplines 

S4, S5, S8 

2.5 Solve problems using a range of formats and approaches in basic 
science 

S4, S5 

2.6 Show the ability to work independently and within groups. S8 
2.7 Develop connections within branches of operation research and 

between linear programming and other disciplines 

4, S5 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1  Apply scientific models and tools effectively. V2, V5 
3.2 Write scientific reports about basic linear programming principles. V2, V3 
3.3 Apply knowledge gained during the course using computer applications V3, V4 
3.4 Work both independently and in a coordination role with multiple 

groups. 

V2 

3.5 Express a personal view in the context of an understanding of solving 
problems  

V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Introduction to operations research and linear programming problem (LPP) 3 
2 Convex sets, Convex function, vertex points, and  optimization theory 3 
3 Graphical method for solving LPP 3 
4 Simplex methods 6 
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5 Special cases of simplex method Duality Problem, sensitivity analysis 8 
6 Special cases of simplex method Two Phase Method 6 

7 Applications of the linear programming problem (Transportation problems, Game 
Theory, Network) 6 

8 Use software applications to solve LPP 5 
Total 40 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Recognize how to model the real 
problem in the form of linear 
programming problems.  

Lectures Discussion 
Problem Solving 

Exams Assignments 
Quizzes 

1.2 Describe the problem and solve it 
graphically. 

1.3 
Identify different terminologies, 
concepts and theories of linear 
programming problems 

1.4 

Recognize different methods and 
their related definitions and theories 
for solving linear programming 
problems. 

2.0 Skills 
2.1 Modeling real situations in the form 

of linear programming problems. 

Lectures Discussion 
Problem Solving 
Brain Storming 

Assignments. 
Reports. Quizzes. 

Discussion 

2.2 Analyzing real problems and solve 
them graphically. 

2.3 Utilizing appropriate method to solve 
a given linear programming 
problems. 

2.4 Develop connections within branches 
of operation research and between 
linear programming and other 
disciplines. 

2.5 Solve problems using a range of 
formats and approaches in basic 
science. 

2.6 Show the ability to work 
independently and within groups. 

2.7 Develop connections within branches 
of operation research and between 
linear programming and other 
disciplines. 

3.0 Values 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
3.1 Show the ability to identify and use 

appropriate statistical models.  

Lectures Brain 
storming Tasks to 
measure students' 
Personal skills. 

Assignments. 
Reports. Discussion 

3.2 The student should illustrate the 
ability to work independently and 
within groups. 

3.3 Illustrate how to use the internet and 
using software programs to deal with 
problems and write reports about 
mathematical statistics. 

3.4 Apply statistical knowledge gained 
during the course using computer 
packages    

 
2. Assessment Tasks for Students  
 

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizzes and homeworks During semester 20% 
3 Final exam End of semester 50% 

 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 

1- There are student advisor committee for the students. 
2- The office hours for the teaching staff is depicted on their office. 

 
 
F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks 

• H.A.Taha, Introduction Operations Research 6th edition, 
London, Macmilla Publishing Company, Inc. 

• V. Chvatal: Linear Programming, San Francisco: McGill 
University , W.H. Freeman and Company, 

Essential References 
Materials 

• G. Hodley, linear programming, Addision-weley, 1969 
P.K.Gupta and D.S.Hira, Problems in Operations research, 
Ram Nagar, 1998.  

• Michel Sakarovitch, Linear Programming, Springer-Verlag, 
1983 Gerald Brickman, Mathematical Introduction to Linear 
Programming, Springer Verlag, New York, 1989. 
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Electronic Materials • http://www.freetechbooks.com  
• http://tutorial.math.lamar.edu/sitemap.aspx 

Other Learning 
Materials 

• http://www.freetechbooks.com 
• http://tutorial.math.lamar.edu/sitemap.aspx 
•  http://mathforum.org/advanced/numerical.htm/ 

 
 
2. Facilities Required 
 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

- Classroom with capacity of 30-students.   
- Library 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
All classrooms are equipped by data show 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   

Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Deanship of registration and 
acceptance 

Student feedback through 
electronic survey 

Quality of learning resources Program Leaders Student feedback through 
electronic survey 

Evaluation of the teachers by 
internal & external faculty 
members 

Program Leaders Course Reports, evaluation 
of random grading report 

Program Quality Peer Reviewer Peer evaluation and feedback 
 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Council of the Mathematics Department  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Seventh Level 
4.  Pre-requisites for this course (if any): 

Elementary Statistics and Probability,  Introduction to real analysis, Linear Algebra1, 
Probability Theory 

 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 

6. Mode of Instruction (mark all that apply) 
No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 

7. Contact Hours (based on academic semester) 
No Activity Contact Hours 
1 Lecture 40 

2 Laboratory/Studio 10 

3 Tutorial   0 

4 Others (specify) 0 

 Total 50 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Mathematical software packages deal with the theoretical foundations of information and 

computation, taking a scientific and practical approach to computation and its applications. 
Computation is defined as any type of calculation or use of computing technology that follows 

well-defined models (such as algorithms) in the practice of information processing (which in 
turn is defined as the use of these models to transform data in computers).  

The study of such course involves systematically studying methodical processes to aid in the 
acquisition, representation, processing, storage, analysis, reading data using different proses etc.  

This is done by analyzing the feasibility, structure, expression, and mechanization of these 
processes and how they relate to this information. The main principles and elements for 

mathematical software packages using different program will be presented. Various analysis of 

data obtained using them are introduces. Several mathematical problems and solving using 
different software packages are provided. 
 



 
4 

2. Course Main Objective 
This module consists of lecturers and associated practical sessions. The first part will focus on 
basic statistical software packages. The second part will provide an introduction to some modern 

computational statistical methods and their implementation. Thus, it is considered as a best tool 
to introduce a range of statistical methods implemented on computers. It gives practice in 

applying methods and interpreting results from them. Develop the use of computers in the 
collection, validation, analysis, and presentation of data; and help develop the knowledge and 

experience necessary to implement statistical computing methods.  
Moreover, present, the basic concepts and principals in statistical modelling in a computational 

paradigm and introduce a range of data visualization, dimensionality reduction and clustering 
techniques and their implementation in different software packages and to give practice in 

applying these methods to a range of different datasets. This course will provide students with 
principles and methods to the statistical packages and analysis of different data 

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify the different methods of entering, importing, and manipulating 

data with different software packages. 
K2 

1.2 Recognize the environment of the mathematical package and how to 

use it to perform different tasks. 

K3, K5 

1.3 Describe the problem and solve it graphically K1, K3 

1.4 Recognize different methods and their application for solving 

mathematical and statistical problems. 

K2, K3 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Analyzing different types of data using software packages. S1, S8, S9 

2.2 Solve problems using a range of formats and approaches in basic science. S2, S4, S8 

2.3 Analyzing real problems and solve them graphically. S5, S8, S9 

2.4 Utilizing appropriate method to solve a given problems. S8, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Apply knowledge gained during the course using computer applications. V2, V4 

3.2 Use computer and its applications as computational tools V3, V5 

3.3 Use the internet to write reports about Mathematical and statistical  

principles. 

V4, V5 

3.4 Apply scientific models and tools effectively. V3, V5 

 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 Introduction to different programming software. 4 

2 Dealing with different mathematical problems using such programming 
software. 

4 
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4 Entering and analyzing data using different programming software. 4 
4 Visualizing data using different software packages. 4 
5 Describe the data using statistical measures 4 
6 Work with different probability distributions 4 
7 Statistical inference using software packages. 8 

8 Use presented software packages for fitting and estimation of model 
parameters and analysis of variance for identification of significant effects 

8 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 

Identify the different methods of 

entering, importing, and manipulating 
data with different software packages. 

Lecture, Homework, 

Lab 

Exams, quizzes, 

Coursework 

1.2 
Recognize the environment of the 
mathematical package and how to use 

it to perform different tasks. 

Lecture, Homework, 
Lab 

Exams, quizzes, 
Coursework 

1.3 
Describe the problem and solve it 

graphically 

Lecture, Homework, 

Lab  
Exams, quizzes, 

Coursework 

1.4 

Recognize different methods and their 

application for solving mathematical 
and statistical problems. 

Lecture, Homework, 

Lab 

Exams, quizzes, 

Coursework 

2.0 Skills 
2.1 Analyzing different types of data using 

software packages. 
Lecture/individual or 
group work, Lab 

Exams, quizzes 

2.2 Solve problems using a range of 
formats and approaches in basic 

science. 

Lecture/Individual or 
group work  

Exams, quizzes 

2.3 Analyzing real problems and solve 

them graphically. 

Lecture/Individual or 

group work  

Exams, quizzes 

 
 

2.4 Utilizing appropriate method to solve 
a given problems. 

Lecture/Individual or 
group work, Lab 

Course work 

3.0 Values 
3.1 Apply knowledge gained during the 

course using computer applications. 
Lecture/Individual or 
group work  

Exams, Reports. 
Discussion 

3.2 Use computer and its applications as 

computational tools 

Lecture/Individual or 

group work  

Exams, Reports. 

Discussion 

3.3 Use the internet to write reports about 
Mathematical and statistical 

principles. 

Lecture/Individual or 
group work  

Exams, Reports. 
Discussion 

3.4 Apply scientific models and tools 

effectively. 

Lecture/Individual or 

group work, Lab  

Exams, Reports. 

Discussion 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week 30% 

2 Quizzes, homework, course work During semester 20% 

3 Final exam End of semester 50% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 6 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework and course work problems. Students are 
welcome to work together on homework. However, each student must turn in his or her own 
assignments, and no copying from another student's work is permitted. Deadline extensions 
for homework and course work will not be given. Students are encouraged to discuss with 
professor about homework and course work problems. Finally, students have to do more 
practice with statistical programming software to be more familiar with it.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Gareth, J., Daniela, W., Trevor, H., & Robert, T. (2013). An 
introduction to statistical learning: with applications in R. 

Springer. 

• Landau, S. and Everitt, B.S., 2003. A handbook of statistical 
analyses using SPSS. Chapman and Hall/CRC 

Essential References 
Materials 

• Gareth, J., Daniela, W., Trevor, H., & Robert, T. (2013). An 
introduction to statistical learning: with applications in R. 

Springer. 

• Landau, S. and Everitt, B.S., 2003. A handbook of statistical 
analyses using SPSS. Chapman and Hall/CRC. 

• Electronic Materials Recourses. 

Electronic Materials 
Using SPSS to Understand Research and Data Analysis (Electronic 
Lecture Notes)  

www.tutorialspoint.com (Electronic Material about R programming) 

Other Learning 
Materials Preparing PowerPoint slides for Statistical software packages. 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 
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Item Resources 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board, Lab  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ� 
˺���ΕΎϋΎδϟ�ΓΪϤΘόϤϟ��
˻���ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣϴϠΔ�  Ϣδϗ�ΐϠτΘϣ� ϯήΧ   
�Ώ ϱέΎΒΟ·�� ϱέΎϴΘΧ��  
˼��ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ�έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ��
˽�έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ���ϥ·��ΕΪΟϭ�
 

γ·�ΔϓΎϘΛϼ�Δϴϣ˺˹˺��ˬγ·�ΔϓΎϘΛϼ�Δϴϣ˻˹˺�
˾���έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·���ΕΪΟϭ�
 

ΪΟϮϳ�ϻ 
 
˿���ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ �ΔΒδϨϟ 
1 ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�ϖΒτϨϳ�ϻ� ϖΒτϨϳ�ϻ 
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ�� ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
3 ϲϧϭήΘϜϟϹ�ϢϴϠόΘϟ ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
4 όΑ�Ϧϋ�ϢϴϠόΘϟΪ ˻˹ ̂˹̄̂˹� 
5 �ΔϴϔμϨϟ�ΕέΎΒΘΧϻ���ϯήΧ�ΔϴΎϬϨϟϭ ˻ϥΎΘϋΎγ �̂̄˹̂� 

�
̀��ΕΎϋΎγ�ϝΎμΗϻ�ϰϠϋ���ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ�ρΎθϨϟ�ϢϠόΘϟ�ΕΎϋΎγ�
˺��ΓΪϤϟ�ωϮΒγϷ�ϲϓ�ϦϴΘϋΎγ�ϊϗϮΑ���ΕήοΎΤϣ˺˹��ΎϋϮΒγ�˻˹�
˻�ϮϳΩϮΘγ�ϭ�ϞϤόϣ�ϖΒτϨϳ�ϻ�
˼�ΔϴϓΎο·�αϭέΩ�ϖΒτϨϳ�ϻ�
˽��ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ����ήϛάΗ��ϯήΧ��˻�ϥΎΘϋΎγ�

ϲϟΎϤΟϹ�˻˻�
�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
˺��ϟ�ϒλϮϟ�ϡΎόϟ�έήϘϤϠ�

�ˬΎϬΎϨΑ�ΪλΎϘϣϭ�ˬΎϬΘϧΎϜϣϭ�ˬΎϬϣϮϬϔϣ�ΚϴΣ�Ϧϣ�ˬϊϤΘΠϤϟϭ�ΓήγϷ�ΔϴϤϫ�ΎϬϴϓ�ϦϴΒϳ�ΔϴϠϴλ΄Η�ΔϴϤϠϋ�ΓΩΎϣ�έήϘϤϟ�άϫ�ϡΪϘϳ
�ΔϴϠϴϠΤΗ�ΔγέΩ�ϡΪϘϳ� ΎϤϛϭ�ˬΎϬόϣ�ϞϣΎόΘϟϭ�ΕϼϜθϤϟ�ϞΣ�ϲϓ�ϡϼγϹ�ϱΪϫϭ�ΪϤΤϣϭ�ϢϴϫήΑ·� �ϦϤΣήϟ�ϲϠϴϠΧ�ϲΗήγϷ

�ϡϼδϟϭ�Γϼμϟ�ΎϤϬϴϠϋ 
˻��έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ��
���ΎϬΘϧΎϜϣϭ�ΓήγϷ�ΔϴϤϫ�ϰϠϋ�ϑήόΘϟ 
���ϊϤΘΠϤϟϭ�ΓήγϷ�ΔϤϴϗ�ΰϳΰόΗ�ϲϓ�ϡϼγϹ�Δϴτγϭ�ϙέΩ· 
���βϤΨϟ�Εέϭήπϟ�φϔΤϟ�Δόϳήθϟ�ΓΎϋήϣ�ϥΎϴΑ 
���ϪόϤΘΠϣ�ϩΎΠΗ�ϪΘϴϟϭΆδϤΑ�ΐϟΎτϟ�ϒϳήόΗ 
���ϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ�ΪϤΤϣϭ�ˬϡϼδϟ�ϪϴϠϋ�ϢϴϫήΑ·�Γήγ΄Α�ϒϳήόΘϟ�
 
˼���ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 ϳ�˷ήό�ϢψϨϟ�ϰϠϋ�ϑΔϴϣϼγϹ�ΎϬμΎμΧϭ�ΎϫέΩΎμϣϭ�ΎϫΪλΎϘϣϭ  
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έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1.2 �ΩΪόϳ�ϢψϨϟΔϴϣϼγϹ�ΎϬμΎμΧϭ�ΎϫέΩΎμϣϭ�ΎϫΪλΎϘϣϭ  
1.3 Ρήθϳ��ϡΎψϨΑΓήγϷ��ϲϓϡϼγϹ�ϪϴϠϋ�ΓέΎΜϤϟ�ϪΒθϟ�Ϣϫϭ  
1.4 νήόΘδϳ��ϡΎψϨϟ�ϡϮϬϔϣϱΩΎμΘϗϻ�ϲϣϼγϹ�ϪΩΎΒϣ�Ϣϫϭ  
1.4 �Ϧϋ�ΎΣήη�ϡΪϘϳ�ϲϓ�ϲγΎϴδϟ�ϡΎψϨϟ�ϒϳήόΗϡϼγϹ�Δϴϋήϟϭ�ϲϋήϟ�ϕϮϘΣϭ�ϪϟϮλϭ� 
2 ΕέΎϬϤϟ  
2.1 �ϡΎψϧ�ϰϠϋ�ΓέΎΜϤϟ�ϪΒθϟ�Ϣϫ�ΡήθϳΓήγϷ��ϲϓϡϼγϹ�ΎϬϴϠϋ�Ωήϟ�Δϴϔϴϛϭ  
2.2 �ϡΎψϨϟ�ϦϴΑ�ϥέΎϘϳϱΩΎμΘϗϻ��ϲϓϡϼγϹ�ΔϤψϧϷϭ�ΔϴόοϮϟ  
2.3 ϦϴϤϠδϤϟ�ΔϤ�ϰϠϋ�ΝϭήΨϟ�ϢϳήΤΗ�ϲϓ�ϒϠδϟ�ΐϫάϣ�έήΣ  
2.4 ΔϴόοϮϟ�ΕΎΑϮϘόϟ�ϦϴϧϮϗϭ�ήϳίΎόΘϟϭ�ΩϭΪΤϟ�ϦϴΑ�ϕήϔϳ  
3 ϢϴϘϟ  
3.1 ϼϣί�ϙέΎθϳ�ϲϓ�ϩ˯ϷϼϘΘγΎΑ�ΔϴϋΎϤΠϟ�ϒϴϟΎϜΘϟϭ�ϝΎϤϋΔϴϟϭΆδϣϭ�ϝ  
3.2 ΎϬΟέΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΔΤΟΎϧ�ΕΎϘϟΎϋ�ϥϮϜϳ  
3.3 �ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼγϹ�ΓΪϴϤΤϟ  

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγϝΎμΗϻ�

˺ 
ΎϫΪλΎϘϣϭ�ˬΎϬΘϴϤϫϭ�ˬΓήγϷ�ϡϮϬϔϣ��
�ϡϮϬϔϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳΓήγϷ�ˬΎϬΘϴϤϫϭ�ˬΎϬΎϨΑ�ΪλΎϘϣϭ��ΎϬϧϮϛ�ΚϴΣ�ϦϣΒϠϟ�ΔϨ

ϝΎϴΟϷ�ΎϬϴϓ�΄θϨΗ�ϲΘϟ�ϰϟϭϷ� 
հ 

˻ 
ΓήγϷ�ϦϳϮϜΗ�ϞΣήϣ��

�ϰϟ·�ΓΩήϔϤϟ�ϩάϫ�ϕήτΘΗϦϳϮϜΗ�ϞΣήϣ�ϥΎϳ��ˬΓήγϷΪΒϟ�ΓήΘϓ�Ϧϣ˯��Νϭΰϟ�ΓήϜϓ�ϲϓ�ˬΘΣϭ�ϰ
ϫΩήϓ΄Α�ΓήγϷ�ϦϳϮϜΗ�Ύ��ΔΟϭίϭ�Νϭί�Ϧϣ˯ΎϨΑϭ 

հ 

˼ 

ϦϴΟϭΰϟ�ϦϴΑ�ϕϮϘΤϟϭ�ΕΎΒΟϮϟ���
�ϕϮϘΤϟ�˯Ϯγ�ˬϦϴΟϭΰϟ�ϦϴΑ�ϕϮϘΤϟϭ�ΕΎΒΟϮϟ�Ϣϫ΄Α�ϒϳήόΘϟ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ

�ΎϤϬϨϴΑ�ΔϛήΘθϤϟ�ϭ�ΓΩήϔϤϟ�
�ϡΎΣέϷ�ˬ˯ΎϨΑϷ�ˬ˯ΎΑϹ���ΓήγϷ�Ωήϓ�ϦϴΑ�ϕϮϘΤϟϭ�ΕΎΒΟϮϟ��

ΓΩήϔϤϟ� ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ���ΓΪΣϮϟ� ΓήγϷ� Ωήϓ�ϦϴΑ�ϕϮϘΤϟϭ�ΕΎΒΟϮϟ� Ϣϫ΄Α�ϒϳήόΘϟ
�ϡΎΣέϷϭ�ΏέΎϗϷ�ϦϴΑ�ϕϮϘΤϟϭ�ˬ˯ΎΑϵ�ϰϠϋ�˯ΎϨΑϷ�ϕϮϘΣϭ�ˬ˯ΎϨΑϷ�ϰϠϋ�˯ΎΑϵ�ϕϮϘΣ 

հ 

˽ 
ΎϬόϣ�ϞϣΎόΘϟ�ϲϓ�ϡϼγϹ�ΞϬϨϣϭ�ˬΔϳήγϷ�ΕΎϓϼΨϟ��

�Νϼϋϭ�ˬΔϤϠδϤϟ�ΓήγϷ�˯ΎϨΑ�ϲϓ�ϡϼγϹ�ΞϬϨϣ�ΐϟΎτϟ�ϢϠόΘϴγ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΕΎϓϼΨϟ
�ϖϓϭ�ΔϳήγϷ�ϲϧΎΑήϟ�ΞϬϨϤϟ 

հ 

˾ 

ϪϨϨγ�ˬϩΪλΎϘϣ�ˬϪϣϮϬϔϣ��ϊϤΘΠϤϟ��
ϟ�ϰϟ·�ΓΩήϔϤϟ�ϩάϫ�ϕήτΘΗ�ϒϳήόΘΑϊϤΘΠϤϟΎ�ˬϪμΎμΧϭˬ�ωΎϤΘΟϼϟ�Δϴϋήθϟ�ΪλΎϘϤϟϭˬ�

�ωΎϤΘΟϻ�ϲϓ�ϲϋήθϟ�ϱΪϬϟϭ�
�νϭήϔϟΔϴόϤΘΠϤϟ�ΔϴϟϭΆδϤϟϭ�ΔϴΎϔϜϟ��

�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳΔϴΎϔϜϟ�νϭήϔϟ�ˬϊϤΘΠϤϟΎΑ�ΎϬΘϗϼϋϭ�ˬΎϬϔϳήόΗϭ�ˬϭϴΑ�ϥΎ
ΎϬϋϮϧ�ˬΎϬϠΎπϓϭ�ˬϦϳήΧϵ�ϰϟ·�ϥΎδΣϹϭ�ˬϦϴϛΎδϤϟϭ�˯ήϘϔϟ�ΓΪϋΎδϤϛ�ΎϬϴϠϋ�ΔϠΜϣϭ���

�ΎϫϮΤϧϭ�

հ 

˿ 
ΎϫέΎΛ�ˬΎϬΘϴϤϫ�ˬΎϬϣϮϬϔϣ��βϤΨϟ�Εέϭήπϟ��

�αέΪϳϟ�ϡϮϬϔϣ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟβϤΨϟ�Εέϭήπϟ�ϰϠϋ�ΔψϓΎΤϤ��ϦϳΪϟ�ˬβϔϨϟϭ�ˬ
ϞϘόϟϭ�ˬ�˶όϟϭνή�ˬϝΎϤϟϭ�ˬΎϬΘϴϤϫϭ�ˬ�ΎϫέΎΛϭ�ΔϴΑΎΠϳϹϊϤΘΠϤϟ�ϰϠϋ� 

հ 

̀�
ϊϤΘΠϤϟϭ�ΓήγϷϭ�Ωήϔϟ�ϰϠϋ�ϩήΛϭ�ΏΎϘόϟϭ�ΏϮΜϟ�ϡΎψϧ��

�ΐϟΎτϟ�αέΪϳ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�Δόϳήθϟ�ϪΑ�Ε˯ΎΟ�Ύϣ�ΔϴϣϼγϹ�ϦϣΏΎϘόϟϭ�ΏϮΜϟ�ϡΎψϧ�ˬ
ϲόϤΘΠϤϟ�ϦϣϷ�ϰϠϋ�ϩήΛ�ϥΎϴΑϭ��

հ�
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́�
ΎϬΟϼϋ�ˬΎϫήϫΎψϣ��ΔϴϋΎϤΘΟϻ�ΕϼϜθϤϟ��

�ΔϠΜϣϭ�ˬΎϬϔϳήόΗ��ΚϴΣ�Ϧϣ�ˬΔϴϋΎϤΘΟϻ�ΕϼϜθϤϟ�ϰϟ·�ΓΩήϔϤϟ�ϩάϫ�ϕήτΘΗΎϬϴϠϋ�ˬΎϫήϫΎψϣϭˬ�
Νϼόϟϭ�ΔϳΎϗϮϟ�ϕήρϭ��

հ�

̂�

�ϪϴϠϋ�ϢϴϫήΑ·�ϦϤΣήϟ�ϞϴϠΧ�ΓήγϷ�ΔϴϠϴϠΤΗ�ΔγέΩϡϼδϟ�ˬ�ΪϤΤϣ�ϲΒϨϟ�ΓήγϷ�ΔϴϠϴϠΤΗ�ΔγέΩ
U��

Α�ϥΎΗΩήϔϤϟ�ϥΎΗΎϫ�ϰϨόΗϠϴϠΤΗ�ΔγέΪϴ�ϰϠλ�ΪϤΤϣϭ�ˬϡϼδϟ�ϪϴϠϋ�ϢϴϫήΑ·�ϦϤΣήϟ�ϲϠϴϠΧ�Γήϴδϟ�Δ
ΔϳήγϷ�ϢϬΗήϴγ�Ϧϣ�ΝΫΎϤϧϭ�ˬϢϠγϭ�ϪϴϠϋ�ௌ�ˬ�ϩέΎγ�ϊϣ�ϡϼδϟϭ�Γϼμϟ�ϪϴϠϋ�ϢϴϫήΑ·�ΔμϘϛ

ήΟΎϫϭ�ˬ�ϊϣϭ·ϡϼδϟ�ϪϴϠϋ�ϞϴϋΎϤγ�ˬΔΒόϜϟ�˯ΎϨΑϭ��
Ϲ�ΔΛΩΎΣ�Δμϗ�ϚϟάϛϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ�ϲΒϨϟ�ΖϴΒϟ�ΖΛΪΣ�ϲΘϟ�Ϛϓ��

�ϞϴϠΤΗ�Δϴϔϴϛ�ϰϟ·�ΓΩήϔϤϟ�ϕήτΘΗ�ΎϤϛ�κϨϟ�ϪϘϴΒτΗϭϷ�ϪΗΎϴΣ�ϲϓΔϴϋΎϤΘΟϻϭ�Δϳήγ��

հ�

˺˹�
�ϲΒϨϟ�ϊϤΘΠϤϟ�ΔϴϠϴϠΤΗ�ΔγέΩU�ΔϨϳΪϤϟ�ϲϓ��

�ΐϟΎτϟ�αέΪϳ�ΓΩήϔϤϟ�ϩάϫ�ϲϓϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ�ϲΒϨϟ�ϊϤΘΠϣ�ˬϪΗΎϧϮϜϣϭ�ˬϠϋ�ϑήόΘϳϭ�ϰ
�ϢϬϨϋ�ௌ�ϲοέ�ΔΑΎΤμϟ�ϊϤΘΠϣ�κΎμΧ 

հ�

ωϮϤΠϤϟ�˻˹ 
 

�Ω��βϳέΪΘϟ�ϢϴϴϘΘϟϭ 
˺���ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ�Ϣϴ 

ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 
1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 �ϢψϨϟ�ϰϠϋ�ϑήόΘϳΔϴϣϼγϹ��ΎϫΪλΎϘϣϭ 
ΎϬμΎμΧϭ�ΎϫέΩΎμϣϭ ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ϞϤϋ�ϕέϭ 

1.2 �ϡΎψϨΑ�ϢϠϳΓήγϷ��ϲϓϡϼγϹ�ϭϫ�ΓέΎΜϤϟ�ϪΒθϟ�Ϣ 
Ϫϴϋ 

ϲΗάϟ�ϢϠόΘϟ�
ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�
ϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑέ 

ϷγγΎϤϟϭ�Δϴδϲϓ�ΓΪϧΎ 
ΕΩήϔϤϟ�ϩάϫ�Δϓήόϣ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
ΔϳϮϔθϟϭ�

ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ 

1.3 �ϡΎψϨϟ�ϡϮϬϔϣ�ΩΪΤϳϱΩΎμΘϗϻ�ϲϣϼγϹ��Ϣϫϭ 
ϪΩΎΒϣ�

ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�
ϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑέ 

ϷγγΎϤϟϭ�Δϴδϲϓ�ΓΪϧΎ 
ΕΩήϔϤϟ�ϩάϫ�Δϓήόϣ�

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ϞϤϋ�ϕέϭ�

1.4 �ϲϓ�ϲγΎϴδϟ�ϡΎψϨϟ�ϒϳήόΗ�ήϛάϳϡϼγϹ�ϮλϭϪϟ 
Δϴϋήϟϭ�ϲϋήϟ�ϕϮϘΣϭ�

˯ήϘΘγϻ�ϲϨϫάϟ�ϒμόϟϭ 
ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

�
2.0 ΕέΎϬϤϟ 

2.1 �ϰϠϋ�ΓέΎΜϤϟ�ϪΒθϟ�Ϣϫ�ΡήθϳϡΎψϧ�ΓήγϷ��ϲϓ 
ϡϼγϹ�ΎϬϴϠϋ�Ωήϟ�Δϴϔϴϛϭ 

ϲϨϫάϟ�ϒμόϟ�
�έϮΤϟΔθϗΎϨϤϟϭ�

�ϊѧѧѧѧϗϮѧѧѧѧϤѧѧѧѧϟ� ξѧѧѧѧόѧѧѧѧΑ� ΓέΎѧѧѧѧϳί
�άѧѧѧϬΑ� ϲϨΘόΗ�ϲΘϟ� ΔѧѧѧϴϧϭήΘϜϟϻ

ωϮοϮϤϟ�
 

�ϢϴϴϘΗΙΎΤΑϷ��ϕέϭϭ 
ϞϤόϟ 

2.2 �ϡΎψϨϟ�ϦϴΑ�ϥέΎϘϳϱΩΎμΘϗϻ��ϱήϓϡϼγϹ�ψϧϷΔϤ� 
ΔϴόοϮϟ 

ϊѧѧΟήѧѧϤѧѧϟΎѧѧѧΑ�ΐѧѧѧϟΎѧѧѧτѧѧϟ� ςѧѧΑέ�
�Δϓήόϣ�ϲϓ�ΓΪϧΎδϤϟϭ�ΔϴγΎγϷ

ΕΩήϔϤϟ�ϩάϫ�
�ϡΪΨ Θѧѧѧѧѧѧγϭ�ΪϘ Ϩϟ�ΔϜ Ϡϣ�ϦϳϮϜΗ

ΔϧέΎϘϤϟ�ΏϮϠγ 

ΕΎΒΟϭϭ�ΙϮΤΑ�
τϟ � ΓέΪѧѧѧϗ� Ϣϴ ϴ Ϙ ΗϼϰϠϋ�Ώ�
ϞϴϠΤΘϟϭ�ρΎΒϨΘγϻ 

2.3 �ΔϤ�ϰϠϋ�ΝϭήΨϟ�ϢϳήΤΗ�ϲϓ�ϒϠδϟ�ΐϫάϣ�έήΤϳ 
ϦϴϤϠδϤϟ 

ϲϧϭΎόΘϟ�ϢϴϠόΘϟ 
�ΔϘϳήτϟΔϴήϘΘγϻ 

ΔψΣϼϤϟ��ϢϴϴϘΘϟϭ�ΓήηΎΒϤϟ 
ϲϋΎϤΠϟ 

ΙΎΤΑ�ϢϴϴϘΗ 
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ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 

2.4 � ϦϴϧϮϗϭ�ήϳίΎѧѧѧόΘϟϭ� ΩϭΪѧѧѧΤϟ� ϦϴΑ� ϕήϔϳ�ΕΎѧѧѧΑϮϘόϟ
ΔϴόοϮϟ�

ϲΗάϟ�ϢϠόΘϟ 
ΕΎΒΟϮΑ�ϒϴϠϜΘϟ��ϢϴϴϘΗΙΎΤΑϷ�

3.0 ϢϴϘϟ�

3.1 ϳϼϣί�ϙέΎѧѧѧѧѧѧѧθ�ϲϓ�ϩ˯ϷΔϴϋΎϤΠϟ�ϒϴϟΎϜΘϟϭ�ϝΎϤϋ�
ΔϴϟϭΆδϣϭ�ϝϼϘΘγΎΑ 

ϲϧϭΎόΘϟ�ϢϠόΘϟ 
ΔθϗΎϨϤϟϭ�έϮΤϟ 

ΔψΣϼϤϟ��ϢϳϮϘΗϭ�ΓήϤΘδϤϟ 
˯ΩϷ 

3.2 ϋ�ϥϮϜϳϼΎϬΟέΎΧϭ�ΔόϣΎΠϟ�ϞΧΩ�ΔΤΟΎϧ�ΕΎϗ ϲϧϭΎόΘϟ�ϢϠόΘϟ ΔψΣϼϤϟ�ΓήϤΘѧѧѧδϤϟ�ϴϴϘΘϟϭ�Ϣ
ϲϋ�ΎϤΠϟ 

3.3��ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷ�ΔϴϣϼγϹ˳�ΓΪϴϤΤϟ 

ϼΧ�Ϧϣ�ϲϧϭΎѧѧѧόΘ ϟ � Ϣϴ ϠόΘ ϟ ϝ�
�ΙΎѧѧѧΤΑϭ�ΕΎѧѧѧΒΟϮΑ�ϒϴϠϜΘϟ

ΔϴϋΎϤΟ�Δτθϧϭ�
�ΔϴѧѧѧѧѧμΨѧѧѧѧѧθϟ�˯ΎϨΑ�ϰϠϋ�ϢϴϠόΘϟ

ΓϭΪϘϟ 

ΔψΣϼϤϟ��ϙϮϠδϟ�ΓήηΎΒϤϟ 
ϼτϟϢϬΗΎϬΟϮΗϭ�Ώ 

˻��Δτθϧ�ϢϴϴϘΗ��ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴϢϴ �ΖϴϗϮΗϴϴϘΘϟϢ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˺ 
έΎΒΘΧϻ�ϱϮϔθϟϭ�ϱήϳήΤΘϟ ��ϒѧѧѧѧѧѧѧѧѧѧμΘѧѧѧѧϨѧѧѧѧϣ

�Ϟѧѧѧѧμϔϟ�ΔϳΎϬϧϭ
ϲγέΪϟ 

˿˹� 

˻ ήϤΘδϤϟ�ϢϳϮϘΘϟ �ϊϴΑΎѧѧѧѧѧѧѧѧѧγ� Ϟѧѧѧϛ
ΔγέΪϟ 

˺˹� 

˼�ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ ϊγΎΘϟ ˺˾� 

˽�ϤϟΔψΣϼ��ϢϳϮϘΗϭϷ˯Ω ΪѧѧѧѧѧΘѧѧѧѧѧΑ�Ϧѧѧѧѧѧϣ� ˯
ϊΑήϟ�ωϮΒγϷ 

˺˾� 

Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ��Φϟ�
 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ�ϲΑϼτϟ 
� έήϘϤϟΎΑ�ΐϟΎτϟ�ϒϳήόΗ 
� �ιΎΧ�ϡΎϤΘϫ�ϰϟ·�ΝΎΘΤΗ�ϲΘϟ�ΔϳΩήϔϟ�ΕϻΎΤϟ�ξόΑ�ΔόΑΎΘϣ 
� �ΔΜϳΪΤϟ�ΕΎϴϨϘΘϟ�Ϧϣ�ΓΩΎϓϹ�Δϴϔϴϛ�ϰϟ�ΐϟΎτϟ�ϪϴΟϮΗ 
� �ΔϴΒΘϜϤϟ�ΕΎϋΎδϟ 
� �ϞϴΠδΘϟ�ΕΎϴϠϤϋϭ�ΞϣΎϧήΒϟ�ΕΎΒϠτΘϣ�ϢϬϓ�ϰϠϋ�ϢϬΗΪϋΎδϤϟ�ϦϴϴϤϳΩΎϛ�ϦϳΪηήϤΑ�Ώϼτϟ�ϊϴϤΟ�ςΑέ 
� ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�ϲγέΪϟ�έήϘϤϠϟ�Δϴδϴήϟ�ΔΤϔμϟ�ϰϠϋ�βϳέΪΘϟ�ΔΌϴϫ�ϮπόΑ�ΔλΎΨϟ�ϝΎμΗϻ�ΕΎϣϮϠόϣ�ϊϴϤΟ�ήθϧ� 
 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
˺���ΔϤΎϗ�έΩΎμϣ�ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�έήϘϤϠϟ �ϢϴϘϟ�ϦΑϻ�ΩΎΒόϟ�ήϴΧ�ϱΪϫ�ϲϓ�ΩΎόϤϟ�Ωί 

�ϊΟήϤϟΓΪϧΎδϤϟ 
˺���ϡΎθϫ�ϦΑϻ�ΔϳϮΒϨϟ�Γήϴδϟ 
˻���ΎϬΣϭήηϭ�ΔϨδϟ�ΐΘϛ�ϝϼΧ�Ϧϣ�ΡΎϜϨϟ�ΏΎΘϛ 
˼����������ΔϳίϮΠϟ�Ϣϴϗ�ϦΑϻ�ΩϮϟϮϤϟ�ϡΎϜΣ΄Α�ΩϭΩϮϤϟ�ΔϔΤΗ 

�έΩΎμϤϟΔϴϧϭήΘϜϟϹ ΔϳΩϮόδϟ�ΔϴϤϗήϟ�ΔΒΘϜϤϟ 

ήΧϯ�  
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�
˻���ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�ΔΑϮϠτϤϟ 

ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

ϖϓήϤϟ 
�Φϟ·�����ΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬνήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟ�ΕΎϋΎϘϟ��

ΓΰϬΠϣ�ΔϴγέΩ�ΔϋΎϗ��ΔϴοήΘϓ�
ΔΒΘϜϣ��ΔϴϧϭήΘϜϴϟ 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��

�ΏϮγΎΣ�ΓΰϬΟΖϨϟΎΑ�ΔτΒΗήϣ�
�ΔϴοήΘϓ�ΕΎϋΎϗ 

ΕΰϴϬΠΗ�ϯήΧ��κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ��ΪΟϮϳ�ϻ 
�

��ίϢϳϮϘΗ��ΓΩϮΟ�έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘϢϴ�

βϳέΪΘϟ�ΔϴϠϋΎϓ ΐϟΎτϟ�ˬβϳέΪΘ ϟ�ΔΌ ϴϫ�˯Ύѧѧѧѧѧѧѧπϋ�ΓέΩ·�ˬ
ΓΩϮΠϟ�ΔϨΠϟ�ˬϢδϘϟ��ΕΎϧΎΒΘγϻ��ήηΎΒϣ�ήϴϏ�

ΐϟΎτϟ�ϢϴϴϘΗ�ϕήρ�ΔϴϠϋΎϓ ήϴψϨϟ�ϊΟήϤϟ�ϕέϭ�Ϧϣ�ΔѧѧϴϮѧѧѧѧѧѧθϋ�ΕΎѧѧϨϴϋ�ΔѧѧόΟήϣ�
Ώϼτϟ�ΕΎΑΎΟ·�

ϢϠόΘϟ�ΕΎΟήΨϣ�ϞϴμΤΗ�ϯΪϣ ΞϣΎϧήΒϟ�ΕΩΎϴϗ ήηΎΒϣ�ϢϴϴϘΗ�
�

�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ�ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ��ϳϢΘ��ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ��

�
Ρ�ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ�ϢδϘϟ�βϠΠϣ�
ΔδϠΠϟ�Ϣϗέ��

ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective    
3.  Level/year at which this course is offered: Level 8/ year 3 

4.  Pre-requisites for this course (if any): 
Foundation of Mathematics 

MTH1201-4 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others   0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
 
The course introduces the basic ideas of modern geometry aiming to create a good teacher of 
the subject of geometry in high schools. The staring is a revision of basic facts, concept, and 
ideas in geometry including Angles, congruent triangles, perimeter and area, similar triangles, 
right triangles, special parts of triangles, quadrilaterals, Polygons, circles, power of points, 
three-dimensional geometry, curved surfaces. Then Axiomatic systems, finite geometry. 
Foundation of Euclidean Geometry including a critique of Euclid’s elements and a modern set 
of axioms for Euclidean geometry. The role of parallel postulate. Introduction of Non-
Euclidean geometry. Introduction of projective geometry. The course contains Solid Geometry 
as part of the lectures. 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
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skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify main terminology in basic geometry. K1, K3 
1.2 Identify different methods of recognize the similarity of triangles  K3, K5 
1.3 Present basic concepts and properties of quadrilaterals and polygons as 

well as circle and power of points.  

K3, K5 

1.4 State the basic rules of solid geometry and the axioms of Euclidean 
geometry. 

K1, K3 

1.5 Describe basic projective geometry K3 
1.6 Define finite geometry and three-dimensional geometry.  K1 
1.7 State and recognize the rule of parallel pustulates, non-Euclidean 

geometry, critique of Euclid’s elements. 

K1 

2 Skills: by the end of this course, the student is expected to be able to   
2.1 Compare between triangles, equilaterals and polygons and their 

properties.   

S1, S3 

2.2 Use methods of solid geometry. S2, S5 

2.3 Apply geometric structures on projective geometry.  S5, S9 
3 Values: by the end of this course, the student is expected to be able 

to 
 

3.1 Prepare for success in disciplines which rely on geometry as part of 
mathematics, which is the key to understand most of mathematical 
subjects.  

V2, V4 

3.2 Interpret Euclidean and Non-Euclidean Geometry.  V3, V4 
3.3 Evaluate fundamental concepts of geometry V2, V3 
3.4 Generalize mathematical concepts in problem-solving through axioms 

of geometry. 

V3, V4 
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C. Course Content 
No List of Topics 

Contact 
Hours 

1 Preliminaries: Introduction, definitions, and axioms.    6 
 

2 2geometry on E: the Geometrylane Euclidean P 8 
 

3 Three-Dimensional Euclidean Geometry: the solid Geometry and surfaces 12 
 

4 Non-Euclidean Geometry: an overview on the elliptic and hyperbolic 
geometry  

8 
 

5 Projective Geometry: the invariance of projective transformations 6 
 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Identify main terminology in basic 
geometry. 

Lecture and Tutorials  Exams, quizzes 

1.2 Identify different methods of 
recognize the similarity of triangles  

Lecture and Tutorials  Exams, quizzes 

1.3 
Present basic concepts and properties 
of quadrilaterals and polygons as well 
as circle and power of points.  

Lecture and Tutorials  Exams, quizzes 

1.4 
State the basic rules of solid geometry 
and the axioms of Euclidean 
geometry. 

  

1.5 Describe basic projective geometry Lecture and Tutorials  Exams, quizzes 

1.6 Define finite geometry and three 
dimensional geometry.  

Lecture and Tutorials  Exams, quizzes 

1.7 
State and recognize  rule of parallel 
pustulates, non-Euclidean geometry, 
critique of Euclid’s elements. 

  

2.0 Skills 
2.1 Compare between triangles, 

equilaterals and polygons and their 
properties.   

Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use methods of solid geometry. Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply geometric structures on 
projective geometry.  

Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on geometry as part of 
Lecture and Individual 
or group work  

Exams, quizzes 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
mathematics, which is the key to 
understand most of mathematical 
subjects. (An is a simple group for n 
not equal 4.) 

3.2 Interpret Euclidean and Non-
Euclidean Geometry.  

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
geometry 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through axioms of 
geometry. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1- Introduction to Geometry by Richard Rusczyk  (The art of 
problem solving), January 1, 2007. 

2- Euclidean and Non-Euclidean Geometries. By Greenberg, 
Marven Jay, fourth edition 2007 
 

s 
Plane and solid geometry by, J.M. Aarts: Publisher: Springer-
Verlag New York Language: English Pages: 349 / 357 ISBN 10: 
0387782400 ISBN 13: 9780387782409 

Electronic Materials Art of problems solving (Geometry) 

Other Learning 
Materials None 
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2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

 Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Yassin Alzubaidi 
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Eighth level/third year 
4.  Pre-requisites for this course (if any): 
Introduction to Complex Analysis (MTH3141-3) 

5.  Co-requisites for this course (if any): 
 

 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Topics covered are: Complex line integrals; Cauchy's theorem and the Cauchy integral 
formula; zeros of holomorphic functions;   the Residue Theorem; calculation of definite 
integrals and evaluation of infinite series using residues. 
 

2. Course Main Objective 
The objectives of this course are to:  
•Introduce students to the Complex line integral and its applications 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Apply the methods of complex analysis to evaluate definite 
integrals and infinite series. 

K3, K5 

1.2 Demonstrate understanding and appreciation of deeper aspects of 
complex analysis. 

K1, K2 

1.3 Demonstrate skills in communicating mathematics orally and in 
writing. 

K2, K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Develop connections of complex analysis with other disciplines  S1, S2, S4 
2.2 show the ability to work independently and within groups. S5, S7 

 
C. Course Content 

No List of Topics Contact 
Hours 

1 

Chapter 1:  
Complex Integration 
1.1 Contours 
1.2 Contour Integrals 
1.3 Independence of Path 

11.4 Cauchy's Integral Theorem 
1.5 Cauchy's Integral Formul1 and Its Consequences 

10 

2 

Chapter 2: Series Representations for Analytic Functions 
2.1 Sequences and Series 
2.2 Taylor Series 
2.3 Power Series 
2.4 zeros and Singularities 
2.7 The Point at Infinity 

10 

3 
Chapter 3: Residue Theory 
3.1 The Residue Theorem 
3.2 Improper Integrals of Certain Functions 

10 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Recognize basic knowledge of 
complex line integral. 

Lecture and 
Tutorials  

Exams, quizes 

1.2 Residues Theorem. Zero of 
holomorphic functions 

Lecture and 
Tutorials  

Exams, quizes 

2.0 Skills 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.1 define singularities of a function, 

know the different types of 
singularities, and be able to 
determine the points of singularities 
of a function. 
 
Introduce Line integral of   complex  
function. Define integral and 
contours on the complex plan 
Compute the series and Laurent 
series of complex function and the 
residue of a function 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Application of Laurent Series 
 Zeros and Singularities 
2.7 The Point at Infinity 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : - 
 
Each group of students is assigned to a particular faculty where he or she will provide 
academic advising during specific academic hours. Each staff will provide at least one 
session/week. – 
 
There will be an academic advisor how will be a responsible for helping the student by 
doing the general supervision. –  
 
The people in the library will support the students during the time of the course.  
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1 Churchhill & Brown: Complex Variables and Applications; 
517.53 C563 
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Essential References 
Materials 

2. -Complex variables and its application (Eighth Edition) BY 
James Ward Brown and Ruel V. Churchill  
 
3. Marsden & Hoffman: Basic Complex Analysis; 517.54 M363b 
4. Conway: Functions of One Complex Variable; 517.53 C767f 
5. Ahlfors: An Introduction to the Theory of Analytic Functions of 
One Complex Variable; 517.53 A28A Patrick D. Shanahan. 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Eighth level/Third year 
4.  Pre-requisites for this course (if any): 

Ordinary Differential Equations (MTH2121-4) – Analytical Geometry (MTH2301-4) 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Applied Mathematics is the first course in a series of Physical Mathematics courses. This course 

studies topics related to forces, momentum, Newton's laws, mass, work, and energy. 

2. Course Main Objective 

The aim of this course is to introduce the science of kinematics, Forces, Momentum, Newton 

laws of motion, Variable mass problems, Work and Energy, Rotating frame of reference and 

the center of mass. 
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3. Course Learning Outcomes  
 

CLOs 
Aligned 

PLOs 

1 Knowledge and Understanding: by the end of this course, the student 

is expected to be able to 

 

1.1 Recognize laws of forces, momentum, work, and energy. K3 

1.2 Get the knowledge of various concepts of particle motion K1 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Convert a physical problem related to forces, work, and energy into 

mathematical models and then solve them. 

S1, S4, S7 

2.2 Solve scientific problems related to the motion of particles. S2, S5 

2.3 Apply the laws studied in this course to the advanced courses. S2, S5, S7 

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Explain the laws of force, work, energy, and motion and be fluent in their 

use in more advanced mathematics involving these topics. 

V1, V4 

3.2 Evaluate fundamental concepts of physical mathematics and the 

interrelationship between mathematics and physics. 

V2, V4 

 
C. Course Content 

No List of Topics Contact 
Hours 

1 Revision on vectors  3 

2 Newton's laws of motion  3 

3 Kinematics of particles 3 

4 Forces, Mass, and Momentum 3 

5 Particle motion under gravity in a resisting medium 3 

6 Variable mass Problems, Work and Energy 6 

7 The motion of particles under the influence of gravity. 3 

8 System of Particles, Rotating frame of reference, Central force motion. 6 
Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes 
Teaching 

Strategies 

Assessment 
Methods 

1.0 Knowledge and understanding 

1.1 
Recognize laws of forces, momentum, work, and 

energy. 

Lecture Exams, Quizes 

1.2 
Get the knowledge of various concepts of particle 

motion 

Lecture Exams, Quizzes 

Homework 

2.0 Skills 

2.1 Convert a physical problem related to forces, 

work, and energy into mathematical models and 

then solve them. 

Lecture Exams, Quizes, 

Homework 

2.2 Solve scientific problems related to the motion of 

particles. 

Lecture Exams, Quizes, 

Homework 

2.3 Apply the laws studied in this course to the 

advanced courses. 

Lecture Exams, Quizes, 

Homework 

3.0 Values 

3.1 Explain the laws of force, work, energy, and 

motion and be fluent in their use in more 

advanced mathematics involving these topics. 

Lecture Exams, Quizzes, 

Homework 

3.2 Evaluate fundamental concepts of physical 

mathematics and the interrelationship between 

mathematics and physics. 

Lecture Exams, Quizzes, 

Homework 

 
2. Assessment Tasks for Students  
 

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week 30% 

2 Quizzes and Homeworks During semester 20% 

3 Final exam End of semester 50% 
 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to the 
questions of students about concepts studied during the lectures. 
.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks 
Meriam, J. L., & Kraige, L. G. (2011). Engineering Mechanics: 

Dynamics: Statics. Wiley Global Education. 

Essential References 
Materials 

- Alrasheed, S. (2019). Principles of mechanics: Fundamental 

university physics (p. 173). Springer Nature. 

- Ferdinand B., Johnston E., De wolf J., & Mazurek D. P Beer, F., 

Johnston JR, E. R., DeWolf, J. T., & Mazurek, D. F. (2009). Statics 

and Mechanics of Materials. McGraw Hill. 

- Resnick, R., Halliday, D., & Krane, K. (1992). Volume One Physics 

fourth edition, 417-460. 

Electronic Materials  

Other Learning 
Materials 

 

 
2. Facilities Required 
 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 40 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Council of the Mathematics Department  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Level 8/ year 3 

4.  Pre-requisites for this course (if any): 
Number theory  

MTH3231-4 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Group theory is an essential part of modern mathematics. This course is concerned with an 
interedition to this science.  The beginning will be definitions and examples. Then some 
properties of groups. Order of an element of a group. Then some concrete examples of groups 
such as permutation groups, symmetric groups, dihedral groups, and the general and special 
linear groups. Then Lagrange theorem and theory of cosets, normal subgroups, quotient 
groups and the full isomorphism theorem of groups. In the end of the course, group actions 
and permutations representations as well as automorphism of groups are introduced. 
 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify groups, subgroups and Lagrange Theorem, normal subgroups. 
Class Equation 

K3, K5 

1.2 Identify different methods of recognize cyclic and abelian groups.  K3 
1.3 Present basic concepts and properties of groups. Recognize Order of an 

element of a group. 

K5 

1.4 State the basic rules of isomorphism theorems K1 
1.5 Describe product of groups and the concept of automorphisms K3, K5 
1.6 Define mappings which preserve group structures  K1 
1.7 State and recognize  Abelian, cyclic, permutations and cosets. K1 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between cyclic and con-cyclic groups.   S1, S2, S8 
2.2 Use methods of isomorphism between groups.  S4, S7, S8 
2.3 Apply algebraic structures on groups and their subgroups. S2, S4, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on group theory as part of 
mathematics, which is the key to understand most of mathematical 
subjects. 

V1, V2 

3.2 Interpret permutation representations of groups.  V1, V2 
3.3 Evaluate fundamental concepts of groups, cyclic groups, normal 

subgroups, and the interrelationship between group action and 
permutation representation. 

V2, V2 

3.4 Generalize mathematical concepts in problem-solving through 
integration of new material and modeling which are related to group 
theory. 

V2, V4 
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C. Course Content 
No List of Topics Contact 

Hours 

1 
The concept of groups: Definitions and basic examples: 4 

 Definition of groups, examples of groups, Caley tables of groups, the order 
of the group, finite and infinite groups,  

2 

Properties of groups: 

6 
 

The identity is unique, the inverse is unique, the cancellation laws hold, 
order of an element in the group, inverse of the product of two elements, 
homomorphisms of groups. Cartesian product of two groups is a group. 
Present basic concepts and properties of groups. Recognize Order of an 
element of a group. 

3 

Some concrete examples of groups: 
6 

 
Symmetric groups and permutations groups, Dihedral groups, Quaternion 
groups, groups of matrices (with addition), alternating groups An as a 
permutation group. Groups of invertible matrices (with multiplication) 
General linear groups and Special linear groups. 

4 

Subgroups and Lagrange Theorem: 

6 
 

Defection of subgroup of a group, Criterion for a non-empty subset to be a 
subgroup of a group, more example for subgroups. Co-sets of a subgroup, 
Lagrange theorem, partition of a group as cosets, definition of transversal 
of a group. When the transversal of a subgroup is a subgroup. 

5 

Cyclic and Abelian groups: 
6 
 

Abelian groups, Center of a group, Cyclic groups. Relationship between 
cyclic groups and Abelian groups, Example of an abelian group which is 
not cyclic. Every finite multiplicative subgroup of a field is cyclic group. 

6 

Normal subgroups and Quotient (Factor) Groups: 
6 
 

Definition of examples of normal subgroup, criteria for subgroup to be 
normal. Quotient groups, examples of quotient groups, first, second, third 
and fourth isomorphism theorems of groups. Class Equation. 

7 

Group Action on non-empty set: 
6 

 
Definition of group action, Orbit stabilizer Theorem, examples, 
permutation representation, automorphism of groups, automorphism of 
cyclic groups, characteristic subgroups. 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.1 
Identify groups, subgroups and 
Lagrange Theorem, normal 
subgroups, .Class Equation 

Lecture and Tutorials  Exams, quizzes 

1.2 Identify different methods of 
recognize cyclic and abelian groups.  

Lecture and Tutorials  Exams, quizzes 

1.3 
Present basic concepts and properties 
of groups. Recognize Order of an 
element of a group. 

Lecture and Tutorials  Exams, quizzes 

1.4 State the basic rules of isomorphism 
theorems 

  

1.5 Describe product of groups and the 
concept of automorphisms 

Lecture and Tutorials  Exams, quizzes 

1.6 Define mappings which preserve 
group structures  

Lecture and Tutorials  Exams, quizzes 

1.7 State and recognize  Abelian, cyclic, 
permutations and cosets. 

  

2.0 Skills 

2.1 Compare between cyclic and con-
cyclic groups.   

Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use methods of isomorphism between 
groups. 

Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply algebraic structures on groups 
and their subgroups. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 

3.1 Prepare for success in disciplines 
which rely on group theory as part of 
mathematics, which is the key to 
understand most of mathematical 
subjects. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.2 Interpret permutation representations 
of groups.  

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
groups, cyclic groups, normal 
subgroups, and the interrelationship 
between group action and permutation 
representation. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through integration 
of new material and modeling which 
are related to group theory. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1-Guide to Abstract Algebra by: Carol Whitehead, Edited by David 
Towers Edition 2nd Edition: ISBN:9780333794470  
2- Abstract Algebra by D. Dummit and R. Foote; Publisher: Wiley; 3 
edition (July 14, 2003) Language: English ISBN-10: 0471433349 
ISBN-13: 978-0471433347 

3-Basic Abstract Algebra by: P. B. Bhattacharya, S. K. Jain, S. R. 
Nagpaul, Cambridge University Press, Jum. II 21, 1415 
AH - Mathematics - 487 pages ISBN: 0-521-46081-6 and 0-521-
46629-6 

Essential References 
Materials 

1- A First Course in Abstract Algebra, 7th Edition 7th edition, by 
John B. Fraleigh; Publisher: Pearson; 7 edition (November 16, 2002) 
ISBN-10: 0201763907: ISBN-13: 978-0201763904 
2- Modern Algebra: An Introduction 6th Edition, by John R. Durbin; 
Publisher: Wiley; 6 edition (December 31, 2008) 
ISBN-10: 0470384433 ISBN-13: 978-0470384435. 

3 – Theory and Problems of Abstract Algebra by Frank Ayres 
and Lloyd R. Jaisingh, Schaum’s Outlines Series. Second 
Edition. 

Electronic Materials 

- (http://www.math.niu.edu/~beachy/abstract_algebra/study_guide/co
ntents.html) 

- https://en.wikipedia.org/wiki/group_theory 
- https://en.wikipedia.org/wiki/Algebraic_structure 
- http://mathworld.wolfram.com/GroupTheory.html 

http://mathworld.wolfram.com/topics/GroupTheory.html 
Other Learning 

Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources Data Show, Smart Board  
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Item Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Other Resources  

(Specify, e.g. if specific laboratory 
equipment is required, list requirements or 

attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Abdullah Ahmad Asseri 
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 2 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Level 8/ year 2 

4.  Pre-requisites for this course (if any): 
NA 

5.  Co-requisites for this course (if any): 
 

NA 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 0 0 
2 Blended  0 0 
3 E-learning 0 100% 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 20 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 20 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
 Mathematics is the language of all science. That we believe it is true as modern life depends 
in the applications of mathematics for all sciences. This course is concerns with the history of 
mathematics. It focusses in the following items, History of arithmetic and numbers. History of 
Geometry. History of algebra. Solving equations by radicals and its history. Contributions of 
Muslims for mathematics. The Mathematics Genealogy Project. The International 
Mathematical Olympiad (IMO) and its history. 
 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify the history of arithmetic, numbers and the development of 
calculations. 

K1 

1.2 Identify different methods of recognize algebra and geometry.  K3 
1.3 Present basic concepts and properties of the history of mathematics.  K3 
1.4 State the basic rules of solving equations by radicals. K1, K3 
1.5 Describe mathematical genealogy project.  
1.6 Recognize the contributions of Muslims for Mathematics. K1, K2 
1.7 State and recognize  main developments of the IMO. K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between developments of the history of numbers, geometry 

and algebra.   

S1, S8 

2.2 Use methods of mathematics genealogy for history of mathematics. S4, S5, S8 
2.3 Apply solving equations by radicals. S2, S5, S5 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on the history   of 
mathematics, which is the key to understand most of mathematical 
subjects. And understand the huge contributions of Muslims people for 
mathematical community. 

V3, V4 

3.2 Interpret the use of geometry in the past.  V2, V4 
3.3 Evaluate the solutions of quadratic, cubic and quartic equations using 

radical process. 

V2, V3 

3.4 Generalize mathematical genealogy project for linking the past with 
future in mathematics. 

V2, V3, V4 
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C. Course Content 
No List of Topics 

Contact 
Hours 

1 
History of arithmetic and numbers 2 

  

2 
History of Geometry 

4 
  

3 
History of algebra 4 

  

4 
Solving equations by radicals and its history 

4 
  

5 

Muslims for mathematics 
2 
  

6 
Contributions of Muslims for mathematics. 2 

  

7 

The International Mathematical Olympiad (IMO) and its 
history 2 

 
 

Total 20 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and understanding 

1.1 
Identify the history of arithmetic, 
numbers and the development of 
calculations. 

Lecture and Tutorials  Exams, quizzes 

1.2 Identify different methods of 
recognize algebra and geometry.   

Lecture and Tutorials  Exams, quizzes 

1.3 Present basic concepts and properties 
of the history of mathematics.  

Lecture and Tutorials  Exams, quizzes 

1.4 State the basic rules of solving 
equations by radicals. 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.5 Describe mathematical genealogy 
project. 

Lecture and Tutorials  Exams, quizzes 

1.6 Recognize the contributions of 
Muslims for Mathematics. 

Lecture and Tutorials  Exams, quizzes 

1.7 State and recognize main 
developments of the IMO. 

  

2.0 Skills 

2.1 Compare between developments of 
the history of numbers, geometry and 
algebra.   

Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use methods of mathematics 
genealogy for history of mathematics.  

Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply solving equations by radicals. Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 

3.1 Prepare for success in disciplines 
which rely on the history   of 
mathematics, which is the key to 
understand most of mathematical 
subjects. And understand the huge 
contributions of Muslims people for 
mathematical community. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.2 Interpret the use of geometry in the 
past. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate the solutions of quadratic, 
cubic and quartic equations using 
radical process. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical genealogy 
project for linking the past with future 
in mathematics. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks The History of Mathematics: The Oxford Handbook, Edited by 
Eleanor and Jacqueline (2009). 

Essential References 
Materials 

The History Mathematics: A very Short Introduction, Oxford 
University 2012. 

Electronic Materials https://genealogy.math.ndsu.nodak.edu/ 

Other Learning 
Materials https://www.imo-official.org/ 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students (May be the course will be Online) 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

Blackboard 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Thani Abu Shall 
Reference No.  
Date  
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A. Field Experience Identification  
1. Credit hours: 8 hours 
2. Level/year at which this course is offered:� semester 9  
3. Dates and times allocation of field experience activities. 

x Number of weeks: (10) week 
x Number of days: (50) day 
x Number of hours: (250-300) hour 

4.  Pre-requisites to join field experience (if any): 
 
Approvement of Mathematical Sciences  Department  
 
 
B. Learning Outcomes, and Training and Assessment Methods 
1. Field Experience Learning Outcomes 

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Describe training stages.  
1.2 Demonstrate how to merge the educational requirements from university 

with the needed requirements of working in the labor market. 
 

1.3 Explain the important job tasks for labor market   
1...   

2 Skills:  
2.1 Develop the most accurate practical skills for the labor market through 

Field Training before graduation. 
 

2.2 Increase his/her communication skills (e.g. verbal, written, non-verbal, 
HWF��� LQ� DGGLWLRQ� WR� RQH¶V� UHVHDUFK� VNLOOV� WR� UHDFK� WKH� PRVW� DSSURSULDWH�
level within the work environment. 

 

2.3 Become capable of writing and drafting different types of administrative 
reports 

 

2.4 Build positive relationships with the training staff.  
3 Values:  

3.1 Respect the rules and regulations of the workplace, and to adhere to all 
appropriate laws to reach the best level of responsibility. 

 

3.2 Collaborate and contribute responsibly and effectively in teamwork  
 
2.Alignment of Learning Outcomes with Training Activities and Assessment 
Methods 
Code Learning Outcomes Training 

Methods/Activities Assessment Methods 

1.0 Knowledge and Understanding 
1.1 Describe training stages.   

1.2 

Demonstrate how to merge the 
educational requirements from 
university with the needed 
requirements of working in the labor 
market. 

 Progress report, 
Final presentation 
 

« Explain the important job tasks for 
labor market   
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Code Learning Outcomes Training 
Methods/Activities Assessment Methods 

2.0 Skills 

2.1 
Develop the most accurate practical 
skills for the labor market through 
Field Training before graduation. 

 

Final report,  
The IDFXOW\�DGYLVRU¶V�
evaluation,  
Evaluation of field-
experience 
committee 

2.2 

Increase his/her communication skills 
(e.g. verbal, written, non-verbal, etc), 
LQ� DGGLWLRQ� WR� RQH¶V� UHVHDUFK� VNLOOV� WR�
reach the most appropriate level within 
the work environment. 

 

2.3 
Become capable of writing and 
drafting different types of 
administrative reports 

 

2.4 Build positive relationships with the 
training staff.  

3.0 Values 

3.1 

Respect the rules and regulations of 
the workplace, and to adhere to all 
appropriate laws to reach the best level 
of responsibility. 

 Progress report, 
Final presentation 

3.2 Collaborate and contribute responsibly 
and effectively in teamwork  

«    
3. Field Experience Learning Outcomes�Assessment 
a. Students Assessment Timetable 

# Assessment task*  
Assessment 

timing  
(Week) 

Percentage 
of Total Assessment Score 

1 Attendance and punctuality at the field 
location. 

Weekly 10% 

2 Preparing the plan or a proposal of work.  First week 4% 

3 Dependability and reliability, ability for self-
learning and search for information. 

Weekly 10% 

4 Maintaining effective relationships with co-
workers. 

Weekly 10% 

5 Writing a weekly report on his progress. Weekly 10% 
6 Quality of work output. Weekly 16% 
7 Final report. Final week 20% 
8 Final Presentation and/or poster presentation.  Final week 20% 

*Assessment task (i.e., Practical test, oral test, presentation, group project, essay, etc.) 
b. Assessment Responsibilities 
ϡ Category Assessment Responsibility 
1 Teaching Staff Attendance and punctuality at the field location. 

Preparing the plan or a proposal of work.  
Dependability and reliability, ability for self-learning and search for 
information. 
Maintaining effective relationships with co-workers. 
Writing a weekly report on his progress. 
Quality of work output. 
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Final report. 
Final Presentation and/or poster presentation. 

2 Field Supervisor Attendance and punctuality at the field location. 
Preparing the plan or a proposal of work.  
Dependability and reliability, ability for self-learning and search for 
information. 
Maintaining effective relationships with co-workers. 
Writing a weekly report on his progress. 
Quality of work output. 

3 Others (specify)  

 
C. Field Experience Administration  
1. Field Experience Locations 
a. Field Experience Locations Requirements 

Suggested Field Experience Locations General 
Requirements 

Special 
Requirements** 

General Authority for Statistics Approvement of 
Mathematical 

Sciences 
Department  

 

Acceptance from Field 
experience locations.  

Saudi Aramco 
Banks 

Schools and educational institutions 

Research and Statistics Centers   
Companies and financial institutions   
*Ex:�provides�information�technology�ˬequipment�ˬlaboratories�ˬhalls�ˬhousing�ˬlearning�sources�ˬclinics etc. 
**Ex: Criteria of the training institution or related to the specialization, such as: safety standards, dealing with 

patients in medical specialties, etc. 
b. Decision-making procedures for identifying appropriate locations for field experience 
 
1. Preparing an integrated plan for the field experience by the Field Experience 
Committee, the head of the department displays the topics of field experience and its 
location for students to choose what suits them best.  
2. The students apply to choose one of the displayed field experiences.  
3.The supervisor provides the student with guidelines about what kinds of tasks the 
student is supposed to practice at the field location. 
 
2. Supervisory Staff 
a. Selection of Supervisory Staff 

Selection Items Field 
Supervisor Teaching Staff 

Qualifications Highly qualified field member Faculty staff 

Selection Criteria ���\HDUV¶�H[SHULHQFH PhD 

b. Qualification and Training of Supervisory Staff 
(Including�the�procedures�and�activities�used�to�qualify�and�train�the�supervisory�staff�on�supervising operations,�
implementing training�activities, the�follow-up�and�evaluation�of�students, etc.) 
3. Responsibilities 
a. Field Experience Flowchart for Responsibility  
including units, departments, and committees responsible for field experience, as evidenced by the relations between 
them. 
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1.The Field Experience Committee prepares an integrated plan on field experience based 
on questionnaires for faculty, students and other institutions, and submits it to the 
department head. 
2.The head of the department displays the topics of field experience and its Institute for 
students to choose what suits them best.  
3.The students apply to choose one of the displayed field experiences.  
4.The supervisor (a faculty staff member) should provide the student with guidelines 
about what kinds of tasks the student is supposed to practice at the field location. 
5.The Field Placement Agreements serve as a contract between the University and 
training organization. These agreements are negotiated annually and must be approved 
by the Dean of the Applied Science and each organization Superintendent.  
6.The students work for 10 weeks (5 days a week, and 5-6 hours a day) during normal 
semester.  
7.The field supervisor, is responsible for guiding and assigning tasks to the student as 
ZHOO�DV�UHSRUWLQJ�WKH�VWXGHQW¶V�SURJUHVV�WR�WKH�VXSHUYLVRU�LQ�GHSDUWPHQW��DQG�ERWK�DUH�
responsible for 60% of the Total Assessment Score given in table 3-a (items 1-6).  
8.Finally, the student should give a final report and a presentation about his progress in 
front of the teaching staff (60% of the Total Assessment Score given in table 3-a (items 
7-8). 
b. Distribution of Responsibilities for Field Experience Activities  

Activity Department 
or College 

Teaching 
Staff Student Training  

Organization 
Field 

Supervisor 

Selection of a field 
experience site 

¥  ¥ ¥  

Selection of supervisory staff 
¥  ¥   

Provision of the required 
equipment 

¥   ¥  

Provision of learning 
resources 

¥   ¥  

Ensuring the safety of the 
site 

¥  ¥ ¥ ¥ 

Commuting to and from the 
field experience site 

  ¥   

Provision of support and 
guidance 

 ¥   ¥ 

Implementation of training 
activities (duties, reports, 

projects, .....) 

  ¥   

Follow up on student 
training activities 

 ¥   ¥ 
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Activity Department 
or College 

Teaching 
Staff Student Training  

Organization 
Field 

Supervisor 

Adjusting attendance and 
leave 

 ¥   ¥ 

Assessment of learning 
outcomes  

¥ ¥ ¥ ¥ ¥ 

Evaluating the quality of 
field experience 

¥ ¥ ¥   

Others (specify)      

4. Field Experience Implementation 
a. Supervision and Follow-up Mechanism 
 
1.The student fills the form of the field experience to choose the suited field. 
��7KH�VLWH�YLVLW�VKRXOG�EH�GRQH�E\�WKH�IDFXOW\�DGYLVRU�WR�FROOHFW�VWXGHQWV¶�IHHGEDFN�UHJXODUO\��LI�
they are trained outside the campus. 
3.Students should prepare Data logbook for daily records. 
4.Students are expected to give a short report every week to the supervisor. 
��6WXGHQWV�DUH�H[SHFWHG�WR�HYDOXDWH�WKHLU�ILHOG�WUDLQLQJ�HIILFLHQF\��VXSHUYLVRU¶V�SHUIRUPDQFH��DQG�
all their feedback related to field-work training for improvement purposes to detect the strength 
and weak points during the training (using a suitable questionnaire)   
6.Quality Assurance Committee analyses all questionnaires results and files a full detailed report 
and provide the department council with the suggested modification.  
7.Proper actions based on the suggested modifications and recommendations will be taken by 
the department management and faculty deanship to improve the performance and overcome the 
challenges facing the field training course practice 
 
b. Student Support and Guidance Activities 
1.All fields of training should be displayed to the students, to choose the suitable field training. 
2.Supervising faculty remains in constant touch with students and his field supervisor.  
3.The results and recommendations from the supervisors in the training field about the 
evaluation of the students (their work technically and their exams and reports and presentations) 
are submitted to the department and then students take corrective measures in presentation and 
writing skills. 
4.Students report back to the faculty supervisor for any problem arises during the training. 
5.Students submit a progress report every week to the academic supervisor by email. 
 
 
5. Safety and Risk Management 

Potential Risks Safety Actions Risk Management Procedures 
Claim for financial 

reimbursements 
from the college 

against any 
expenditure for the 

completion of 

Contract an agreement with the 
Field experience institute. 

Select Field experience institute 
with an agreement in advance. 
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training program. 
   
   
   

 
G. Training Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of Training of 
trainee. 

Student 
Faculty supervisor 
Field supervisor 
Field experience committee 
 

Questionnaire. 
Reports. 

Faculty supervisor 
Field supervisor 

   
Evaluation areas (e.g., Effectiveness of Training and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Supervisory Staff, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
E. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ� 
˺���ΕΎϋΎδϟ�ΓΪϤΘόϤϟ��
˻���ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣϴϠΔ�  Ϣδϗ�ΐϠτΘϣ� ϯήΧ   
�Ώ ϱέΎΒΟ·�� ϱέΎϴΘΧ��  
˼��ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ�έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ��
˽�έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ���ϥ·��ΕΪΟϭ�
 

�ΔϓΎϘΛΔϴϣϼγ·�˺˹˺��ˬ�ΔϓΎϘΛΔϴϣϼγ·�˻˹˺��ˬ�ΔϓΎϘΛΔϴϣϼγ·�˼˹˺�
˾���έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟϥ·���ΕΪΟϭ�

ΪΟϮϳ�ϻ 
 
 
˿���ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ �ΔΒδϨϟ 
1 ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�ϖΒτϨϳ�ϻ� ϖΒτϨϳ�ϻ 
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ�� ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
3 ϲϧϭήΘϜϟϹ�ϢϴϠόΘϟ ϖΒτϨϳ�ϻ ϖΒτϨϳ�ϻ 
4 όΑ�Ϧϋ�ϢϴϠόΘϟΪ ˻˹ ̂˹̄̂˹� 
5 �ϯήΧ��ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ�ΕέΎΒΘΧϻ� ˻ϥΎΘϋΎγ �̂̄˹̂� 

�
̀��ΕΎϋΎγ�ϝΎμΗϻ�ϰϠϋ���ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ�ρΎθϨϟ�ϢϠόΘϟ�ΕΎϋΎγ�
˺��ΓΪϤϟ�ωϮΒγϷ�ϲϓ�ϦϴΘϋΎγ�ϊϗϮΑ���ΕήοΎΤϣ˺˹��ΎϋϮΒγ�˻˹�
˻�ϮϳΩϮΘγ�ϭ�ϞϤόϣ�ϖΒτϨϳ�ϻ�
˼�ΔϴϓΎο·�αϭέΩ�ϖΒτϨϳ�ϻ�
˽��ΕέΎΒΘΧϻ����ήϛάΗ��ϯήΧ�ΔϴΎϬϨϟϭ�ΔϴϔμϨϟ��˻�ϥΎΘϋΎγ�

ϲϟΎϤΟϹ�˻˻�
�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
˺��ϟ�ϒλϮϟ�ϡΎόϟ�έήϘϤϠ�

�ˬΎϬΒϧϮΟ�ίήΑϭ�ΎϬδγϭ�ΎϬΘϟΰϨϣϭ�ΎϬϣϮϬϔϣ�ΚϴΣ�Ϧϣ�ˬϡϼγϹ�ϲϓ�ϕϼΧϷ�Ϧϋ�ΔϴϠϴλ΄Η�ΔϴϤϠϋ�ΓΩΎϣ�έήϘϤϟ�άϫ�ϡΪϘϳ
�ϢϳήϜϟ�ΎϨϟϮγήϟ�Ϣϴψόϟ�ϲϘϠΨϟ�ΐϧΎΠϟ�Ϧϋϭ�ˬ�ϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλϗήΗ�ΔϴϗϼΧ�ΕΎϘϴΒτΗ�νήόϳ�ϢΛϰ�ΑϤϟΎ�ϊϤΘΠ

ϪϴϠϋ�φϓΎΤΗϭ 
˻��έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ��
��ϡϼγϹ�ϲϓ�ϕϼΧϷ�ΔϟΰϨϣϭ�ΔϴϤϫ�ϰϠϋ�ΐϟΎτϟ�ϑήόΘϳ�ϥ�� 
��ϦϳέΪϟ�ϲϓ�ΓΩΎόδϟΎΑ�ϕϼΧϷ�ρΎΒΗέ�ϯΪϣ�ΐϟΎτϟ�ϙέΪϳ�ϥ�� 
���ΓϭΪϘϟ�ϝϮγήϟ�ϯΪϟ�ΔϴϘϠΨϟ�ΐϧϮΠϟΎΑ�ΐϟΎτϟ�ϢϠϳ�ϥU�� 
��ϪΘϣΎϘΘγϭ�ϊϤΘΠϤϟ�ϲϗέϭ�ϕϼΧϷ�ϦϴΑ�ΐϟΎτϟ�ςΑήϳ�ϥ�� 
��ϪΗΎϴΣ�ϊϗϭ�ϲϓ�ΎϬΘϴϤϫϭ�ˬ�ϕϼΧϷϭ�ϢϴϘϟ�ΕΎϘϴΒτΗ�ϰϠϋ�ΐϟΎτϟ�ϑήόΘϳ�ϥ�
 
˼���ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 ϳ�˷ό�ϑήΓήϳΎϐϤϟ�ΕΎόϤΘΠϤϟϭ�ϢϠδϤϟ�ϊϤΘΠϤϟ�ΕΎϤγ  



 
4 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ�ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ��

1.1 νήόΘδϳ�ΎϬΘϴϤϫϭ�ϕϼΧϷ�ϡϮϬϔϣ�   
1.2 ΩΪόϳ��ίήΑ�έΩΎμϤϟ�ϩάϫ�κΎμΨΑ�ϢϠϳϭ�ˬϡϼγϹ�ϲϓ�ϕϼΧϷ�έΩΎμϣ  
1.3�ϒμϳ��ΔϴϋΎϤΘΟϻϭ�ΔϳΩήϔϟ�ϕϼΧϷ�Ϣϫ  
1.4 Ρήѧѧѧѧѧθϳ��ΎϳΎѧѧѧѧѧπϘϟ�ίήΑ�Ωήϔϟ�ϰϠϋ�ΎϫήΛϭ�ϢϠѧѧѧѧѧγϭ�ϪϴϠϋ�ௌ�ϰϠѧѧѧѧѧλ�ϲΒϨϟ�ϕϼΧ΄Α�ΔτΒΗήϤϟ�ΔϳϮΒϨϟ

�ΔϋΎϤΠϟϭ�
�

2 ΕέΎϬϤϟ  
2.1 �ΓήϴμΑϭ�ΔϤϜΤΑ�ௌ�ϰϟ·�ΓϮϋΪϟ�ϲϓ�ϕϼΧϷ�ϦγΎΤϣ�ϒυϮϳ  
2.2 �ϦϳήϤΘόϤϟϭ�ΝΎΠΤϟ�ϒϴϘΜΗϭ�ΔϴϋϮΗ�ϲϓ�ΓΪϴϤΤϟ�ϕϼΧϷ�ϡΪΨΘδϳ  
2.3 �ΔϳϮΒϨϟ�ΔϨδϟϭ�ϢϳήϜϟ�ϥήϘϟ�ιϮμϧ�ϞϠΤϳ�ϕϼΧϷΎΑ�ΔτΒΗήϤϟ  
2.4 ϟ�ϦϴϭΎϨϤϟ�ϪΒη�ϰϠϋ�Ωήϳ�ϢϳϮϗ�ϲϗϼΧ�ΞϬϨϣ�ϖϓϭ�ΔϴϣϼγϹ�ΓϮϋΪϠ  
3 ϢϴϘϟ  
3.1 ϼϣί�ϙέΎθϳ�ΔϴϟϭΆδϤΑ�ΓΩΎϤϟΎΑ�ΔϘϠόΘϣ�ΕΎΒΟϭϭ�ΙΎΤΑ�ΩΪϋ·�ϲϓ�ϩ˯ΔϴϟϼϘΘγϭ  
3.2 �ϲϧϭΎόΘϟϭ�ϲΗάϟ�ϢϠόΘϟ�ϝϼΧ�Ϧϣ�ΔϠϴλϷ�ϢϴϘϟϭ�ϢϳϮϘϟ�ϖϠΨϟ�ΏΎδΘϛ  
3.3 �ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼγϹ��ΓΪϴϤΤϟΕΎϴϗϼΧϭ�ΔϨϬϤϟ  

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγϝΎμΗϻ�

˺ 
�ϡϼγϹ�ϲϓ�ϕϼΧϷ�ϰϟ·�ϞΧΪϣ�

�ˬϡϮϬϔϤϟ� ��ΚϴΣ�Ϧϣ�ϚϟΫϭ�ϡϼγϹ�ϲϓ�ϕϼΧϸϟ� Ύϣ˱Ύϋ� ˱ϼΧΪϣ� ΓΩήϔϤϟ� ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ
�ˬκΎμΨϟ�ˬβγϷ�ˬΔϴϤϫϷ��ϡϼγϹ�ϞΒϗ�ϕϼΧϷΎΑ�ΔϧέΎϘϤϟ 

հ 

˻ 

ΔϳΩήϔϟ�ϕϼΧϷΎΑ�ϡϼγϹ�ΔϳΎϨϋ��  
�ΎϬϟ� ΔϠΜϣ� ήϛΫ� ϊϣ� ΎϬΘϴϤϫ� ϥΎϴΑϭ� ΔϳΩήϔϟ� ϕϼΧϸϟ� ˱ϼϴλ΄Η� ΓΩήϔϤϟ� ϩάϫ� ϲϓ� ΐϟΎτϟ� αέΪϳ

�ΔϳΩήϔϟ�ϕϼΧϷ�Ϧϣ�ΎϫήϴϏϭ�ˬϊοϮΘϟϭ�ˬϖϓήϟϭ�ˬϕΪμϟΎϛ��
�ΔϴϋΎϤΘΟϻ�ϕϼΧϷΎΑ�ϡϼγϹ�ΔϳΎϨϋ�

�ϲϓ�ΐϟΎτϟ�αέΪϳ�ΎϬϟ�ΔϠΜϣ�ήϛΫ�ϊϣ� ΎϬΘϴϤϫ�ϥΎϴΑϭ�ΔϴϋΎϤΘΟϻ�ϕϼΧϸϟ� ˱ϼϴλ΄Η�ΓΩήϔϤϟ� ϩάϫ
ΔϴϋΎϤΘΟϻ�ϕϼΧϷ�Ϧϣ�ΎϫήϴϏϭ�ˬϢΣήΘϟϭ�ˬ˯ΎϓϮϟϭ�ˬΔϧΎϣϷΎϛ� 

հ 

˼ �ϡϼγϹ�ϲϓ�ϕϼΧϷ�ΕήϤΛ 
ϡϼγϹ�ϲϓ�ϕϼΧϸϟ�ΔϳϭήΧϷϭ�ΔϳϮϴϧΪϟ�ΕήϤΜϟ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ 

հ 

˽ 
�ϲΒϨϟU��ϰϟΎόΗ�ϪΑέ�Ϫϔλϭ�ΎϤϛ�

�ϲΒϨϟ�ϕϼΧ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳU��ϪΑ�˯ΪΘϗϻ�ΐϧϮΟϭ�ˬ�ϰϟΎόΗ�ௌ�ϪΑ�ΎϬϔλϭ�ϲΘϟ
U�� 

հ 

˾ 
�ϲΒϨϟ�ϕϼΧU��ϪΘϴΑ�Ϟϫϭ�ϪΗήγ�ϊϣ�

�ϲΒϨϟ�ϕϼΧ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳU��ˬ�ϪΘΑήϗϭ�ˬ�ϪϣΪΧϭ�ˬ�ϩΩϻϭϭ�ˬ�ϪΗΎΟϭί�ϊϣ
�ϪΑ�˯ΪΘϗϻ�ΐϧϮΟϭU���

հ 

˿ 
�ϲΒϨϟ�ϕϼΧU��ϪόϤΘΠϣϭ�ϪΘΑΎΤλ�ϊϣ�

�ϲΒϨϟ�ϕϼΧ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳU��ϪϟϮΣ�ϢϠδϤϟ�ϊϤΘΠϤϟ�ϊϣU��ΔΑΎΤμϟΎϛ
�ϪΑ�˯ΪΘϗϻ�ΐϧϮΟϭ�ˬ�ϢϫϮΤϧϭU�� 

հ 

̀�
�ϲΒϨϟ�ϕϼΧU��ϦϴϔϟΎΨϤϟ�ϊϣ�

�ϲΒϨϟ�ϕϼΧ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳU��Ϟϫϭ�ˬ�ϦϴϘϓΎϨϤϟϭ�ˬ�ϦϴϛήθϤϟΎϛ�ϦϴϔϟΎΨϤϟ�ϊϣ
�ϪΑ�˯ΪΘϗϻ�ΐϧϮΟϭ�ˬ�ϯήΧϷ�ϥΎϳΩϷ�Ϟϫϭ�ˬ�ΏΎΘϜϟU�

հ�

́�
�ϦϳήϤΘόϤϟϭ�ΝΎΠΤϟ�ΔϣΪΧϭ�ϡήΤϟ�ΪϠΒϟ�ϢϴψόΗ�

�Ϟπϓϭ�ˬϪϠΎπϓϭ�ˬ�ϪΘϧΎϜϣϭ�ˬ�ϡήΤϟ�ΪϠΒϟ�ϢϴψόΗ�ϡϮϬϔϣ�ϥΎϴΑ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ
�ΝΎΠΤϟ�ΔϣΪΧ�ΔϧΎϜϣϭ��ΔϴϘϴΒτΗ�ΔϴϗϼΧ�ΔϠΜϣ�ήϛΫ�ϊϣ�ˬϦϳήϤΘόϤϟϭ�

հ�
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̂�

�ϟΎμϟ�ϦρϮϤϟ�ΕΎϴϛϮϠγ�ΰϳΰόΗ�
�ϲΘϟ�ΕΎϴϛϮϠδϟϭ�ˬϡϼγϹ�ϲϓ�ϟΎμϟ�ϦρϮϤϟ�ϡϮϬϔϣ�ϥΎϴΑ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ
�ΔϴϗϼΧ�ΔϠΜϣ�ήϛΫϭ�ˬ�ϲϨρϮϟ�˯ΎϤΘϧϻ�Ϣϴϗ�ϰϠϋ�Ϊϴϛ΄Θϟϭ�ˬΎϬΑ�ϲϠΤΘϟ�ϦρϮϤϟ�ϰϠϋ�ΐΠϳ

�ϲϓϭ�ˬ�ΔϴϘϴΒτΗ�ϰϟ·�ϮϋΪΗ�ϲΘϟ�ΔϓήτΘϤϟ�ΕΎϋΎϤΠϟϭ�ΔϓήΤϨϤϟ�ΕέΎϴΘϟ�Ϧϣ�ήϳάΤΘϟ�ϚϟΫ�ϞΑΎϘϣ
��ϚϟΫ�ϑϼΧ�

հ�

˺˹�

�ΩΎδϔϟ�ΔΑέΎΤϣϭ�ˬΔϫΰϨϟ�ΰϳΰόΗ�ˬϞϤόϟ�ϰϠϋ�ΚΤϟ�
�ΔϠΜϣ�ήϛΫϭ�ϡϼγϹ�ϲϓ�ϕίήϟ�ΐδϛϭ�ϞϤόϟ�ϡϮϬϔϣ�ϥΎϴΑ�ΓΩήϔϤϟ�ϩάϫ�ϲϓ�ΐϟΎτϟ�αέΪϳ

�ΔϨϬϤϟ�ΕΎϴϗϼΧϷ�ΔϴϘϴΒτΗ 
�ϲϓ�ΐϟΎτϟ�αέΪϳ�ΔϴϗϼΧ�ΔϠΜϣ�ήϛΫϭ�ˬϪΘϴϤϫϭ�ˬϡϼγϹ�ϲϓ�ΔϫΰϨϟ�ϡϮϬϔϣ�ϥΎϴΑ�ΓΩήϔϤϟ�ϩάϫ

�ΩΎδϔϟ�ΔΑέΎΤϤϟ�ΔϴϘϴΒτΗ 

հ�

ωϮϤΠϤϟ�˻˹ 
 

�Ω��βϳέΪΘϟ�ϢϴϴϘΘϟϭ 
˺���ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ�Ϣϴ 

ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 
1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 
�ϑήόϳ�ΎϬΘϴϤϫϭ�ϕϼΧϷ�ϡϮϬϔϣ 

ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ 
ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 

�ΔϳϮϔθϟϭ 
ϞϤϋ�ϕϭέϭ 

1.2 

�ίήΑ΄ѧѧΑ�ϢϠϳ�ϢϠϳϭ�ˬϡϼѧѧѧѧѧѧγϹ�ϲϓ�ϕϼΧϷ�έΩΎѧѧѧѧѧѧѧѧμϣ
�έΩΎμϤϟ�ϩάϫ�κΎμΨΑ 

ϲΗάϟ�ϢϠόΘϟ�
έϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑ�
ϷγγΎΔϴ�Ϥϟϭδϲϓ�ΓΪϧΎ�ϓήόϣ�Δ

�ϩάϫΕΩήϔϤϟ�
�ϭ�ΚΤΑ�ϞϤόΑ�ΐϟ Ύτ ϟ�ϒϴϠϜΗ

ϞϤϋ�Δϗέϭ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ 

1.3 

�ήϛάϳ�ΔϴϋΎϤΘΟϻϭ�ΔϳΩήϔϟ�ϕϼΧϷ�Ϣϫ ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ�
έϊΟήϤϟΎΑ�ΐϟΎτϟ�ςΑ�
ϷγγΎΔϴ�Ϥϟϭδϲϓ�ΓΪϧΎ�ϓήόϣ�Δ

�ϩάϫΕΩήϔϤϟ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

ϞϤϋ�ϕϭέϭ 

1.4 �ϲΒϨϟ�ϕϼΧ΄Α�ΔτΒΗήϤϟ�ΔϳϮΒϨϟ�ΎϳΎѧѧѧѧѧѧѧπϘϟ�ίήΑ΄Α�ϢϠϳ
�ΔϋΎϤΠϟϭ�Ωήϔϟ�ϰϠϋ�ΎϫήΛϭ�ϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ�

˯ήϘΘγϻ�ϲϨϫάϟ�ϒμόϟϭ 
ΕΎθϗΎϨϤϟϭ�ΕήοΎΤϤϟ 

ϻ�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧ 
�ΔϳϮϔθϟϭ 

2.0 ΕέΎϬϤϟ 

2.1 

�ΔϤϜΤΑ�ௌ�ϰϟ·�ΓϮϋΪϟ�ϲϓ�ϕϼΧϷ�ϦѧѧѧѧѧѧγΎΤϣ�ϒυϮϳ
�ΓήϴμΑϭ 

ϲϨϫάϟ�ϒμόϟ�
ΔθϗΎϨϤϟϭ�έϮΤϟ�

�ϊѧѧѧѧϗϮѧѧѧѧϤѧѧѧѧϟ� ξѧѧѧѧόѧѧѧѧΑ� ΓέΎѧѧѧѧϳί
�άѧѧѧϬΑ� ϲϨΘόΗ�ϲΘϟ� ΔѧѧѧϴϧϭήΘϜϟϻ

ωϮοϮϤϟ 

ϲϋΎϤΠϟ�ϢϴϴϘΘϟ�
ϞϤϋ�ϕέϭ 

2.2 

�ΝΎΠΤϟ�ϒϴϘΜΗϭ�ΔϴϋϮΗ�ϲϓ�ΓΪϴϤΤϟ�ϕϼΧϷ�ϡΪΨΘѧѧδϳ
�ϦϳήϤΘόϤϟϭ 

�ΔϘϳήτϟΔϴήϘΘγϻ�
έϊѧѧΟήѧѧϤѧѧϟΎѧѧѧΑ�ΐѧѧѧϟΎѧѧѧτѧѧϟ� ςѧѧΑ�
ϷγγΎΔϴ�Ϥϟϭδϲϓ�ΓΪϧΎ�ϓήόϣ�Δ

�ϩάϫΕΩήϔϤϟ 

ΕΎΒΟϭϭ�ΙϮΤΑ�
τϟ � ΓέΪѧѧѧϗ� Ϣϴ ϴ Ϙ ΗϼϰϠϋ�Ώ�
ϞϴϠΤΘϟϭ�ρΎΒϨΘγϻ 

2.3��ΔѧѧϳϮΒϨϟ�ΔѧѧϨѧѧѧѧѧѧδϟϭ�ϢϳήϜϟ�ϥήϘϟ�ιϮѧѧѧѧѧѧμϧ�ϞѧѧϠΤϳ
�ϕϼΧϷΎΑ�ΔτΒΗήϤϟ 

ϲϧϭΎόΘϟ�ϢϴϠόΘϟ 
ΔθϗΎϨϤϟϭ�έϮΤϟ 

�ϢϴϴϘΘϟϭ�ΓήѧѧѧѧηΎΒϤϟ�ΔψΣϼϤϟ
ϲϋΎϤΠϟ 

2.4 

ϟ�ϦϴϭΎϨϤϟ�ϪΒη�ϰϠϋ�Ωήϳ�ΞϬϨϣ�ϖϓϭ�ΔϴϣϼγϹ�ΓϮϋΪϠ
�ϲϗϼΧ�ϢϳϮϗ 

ςθϨϟ�ϢϴϠόΘϟ�
έϊѧѧΟήѧѧϤѧѧϟΎѧѧѧΑ�ΐѧѧѧϟΎѧѧѧτѧѧϟ� ςѧѧΑ�
ϷγγΎΔϴ�Ϥϟϭδϲϓ�ΓΪϧΎ�ϓήόϣ�Δ

�ϩάϫΕΩήϔϤϟ 

ΔψΣϼϤϟ��ΓήϤΘδϤϟ 
�ϢϴϴϘΗΙΎΤΑϷ 

3.0 ϢϴϘϟ�
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ϟΰϣή �ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ�βϳέΪΘϟ ϕήρ�ϘΘϟϴϢϴ 

3.1 
ϼϣί�ϙέΎѧѧѧѧѧѧθϳ�ΔϘϠόΘϣ�ΕΎΒΟϭϭ�ΙΎΤΑ�ΩΪϋ·�ϲϓ�ϩ˯

�ΔϴϟϭΆδϤΑ�ΓΩΎϤϟΎΑΔϴϟϼϘΘγϭ 
ϲϧϭΎόΘϟ�ϢϠόΘϟ�

�ΕΎΒΟϭϭ�ΙΎΤΑ΄Α�ϒϴϠϜΘϟ 
ϞϤϋ�ϕέϭϭ 

ΔψΣϼϤϟ��ΓήϤΘѧѧѧѧѧѧδϤϟ�ϢϳϮϗϭ
˯ΩϷ�ϭ�ϢϴϴϘΗΙΎΤΑϷ 

3.2 �ϢϠόΘϟ�ϝϼΧ�Ϧϣ�ΔϠϴλϷ�ϢϴϘϟϭ�ϢϳϮϘϟ�ϖϠΨϟ�ΏΎδΘϛ
�ϲϧϭΎόΘϟϭ�ϲΗάϟ ϲϧϭΎόΘϟ�ϢϠόΘϟ �ϢϴϴϘΘϟϭ�ΓήϤΘѧѧѧδϤϟ�ΔψΣϼϤϟ

ϲϋΎϤΠϟ 

3.3 
�ϢϴϘϟ�ϞΜϤΘϳϕϼΧϷϭ�ΔϴϣϼѧѧѧγϹ��ΓΪϴϤΤϟϴϗϼΧϭΕΎ�

ΔϨϬϤϟ 
ϼΧ�Ϧϣ�ϲϧϭΎѧѧѧόΘ ϟ � Ϣϴ ϠόΘ ϟ ϝ�

�ΙΎѧѧѧΤΑϭ�ΕΎѧѧѧΒΟϮΑ�ϒϴϠϜΘϟ
ΔϴϋΎϤΟ�Δτθϧϭ 

ΙΎΤΑϷ�ϢϴϴϘΗ�
ΔψΣϼϤϟ��ϙϮϠδϟ�ΓήηΎΒϤϟ 

ϼτϟϢϬΗΎϬΟϮΗϭ�Ώ 
˻��Δτθϧ�ϢϴϴϘΗ��ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴϢϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

�ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

˺ 
έΎΒΘΧϻ�ϱϮϔθϟϭ�ϱήϳήΤΘϟ ��ϒѧѧѧѧѧѧѧѧѧѧμΘѧѧѧѧϨѧѧѧѧϣ

�Ϟѧѧѧѧμϔϟ�ΔϳΎϬϧϭ
ϲγέΪϟ 

˿˹� 

˻ ήϤΘδϤϟ�ϢϳϮϘΘϟ �ϊϴΑΎѧѧѧѧѧѧѧѧѧγ� Ϟѧѧѧϛ
ΔγέΪϟ 

˺˹� 

˼�ΔθϗΎϨϤϟϭ�ΙϮΤΒϟ�νήϋ ϊγΎΘϟ ˺˾� 

˽�ϤϟΔψΣϼ��ϢϳϮϘΗϭϷ˯Ω �Ϧѧѧѧѧѧϣ� ˯ΪѧѧѧѧѧΘѧѧѧѧѧΑ
ϊΑήϟ�ωϮΒγϷ 

˺˾� 

�
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ��Φϟ�

 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ�ϲΑϼτϟ 
� �ϒϳήόΗέήϘϤϟΎΑ�ΐϟΎτϟ 
� �ιΎΧ�ϡΎϤΘϫ�ϰϟ·�ΝΎΘΤΗ�ϲΘϟ�ΔϳΩήϔϟ�ΕϻΎΤϟ�ξόΑ�ΔόΑΎΘϣ 
� �ΔΜϳΪΤϟ�ΕΎϴϨϘΘϟ�Ϧϣ�ΓΩΎϓϹ�Δϴϔϴϛ�ϰϟ�ΐϟΎτϟ�ϪϴΟϮΗ 
� �ΔϴΒΘϜϤϟ�ΕΎϋΎδϟ 
� �ϞϴΠδΘϟ�ΕΎϴϠϤϋϭ�ΞϣΎϧήΒϟ�ΕΎΒϠτΘϣ�ϢϬϓ�ϰϠϋ�ϢϬΗΪϋΎδϤϟ�ϦϴϴϤϳΩΎϛ�ϦϳΪηήϤΑ�Ώϼτϟ�ϊϴϤΟ�ςΑέ 
� ΔλΎΨϟ�ϝΎμΗϻ�ΕΎϣϮϠόϣ�ϊϴϤΟ�ήθϧ�ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�ϲγέΪϟ�έήϘϤϠϟ�Δϴδϴήϟ�ΔΤϔμϟ�ϰϠϋ�βϳέΪΘϟ�ΔΌϴϫ�ϮπόΑ� 
 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
˺���ΔϤΎϗ�έΩΎμϣ�ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�έήϘϤϠϟ 
��ϲγΪϘϤϟ�Ϡϔϣ�ϦΑ�φϓΎΤϠϟ�Δϴϋήθϟ�ΏΩϵ�

��ΩΎδϔϟ�ΔϬΟϮϣ�ϲϓ�ΔϫΰϨϟ��ௌ�ΪΒϋ�ϦΑ�ΪϤΤϤϟ�ˬ�ΔϳΩϮόδϟ�ΔϴΑήόϟ�ΔϜϠϤϤϟ�ΔΑήΠΗ
���ϒϳήθϟ�

��ϱάϣήΘϟ�ϡΎϣϺϟ�ΔϳΪϤΤϤϟ�ϞΎϤθϟ 

�ϊΟήϤϟΓΪϧΎδϤϟ 
˺����ϲδϟΪϧϷ�ϡΰΣ�ϦΑϻ�ήϴδϟϭ�ϕϼΧϷ 
˻����ΔϳίϮΠϟ�Ϣϴϗ�ϦΑϻ�ΩΎΒόϟ�ήϴΧ�ϱΪϫ�ϲϓ�ΩΎόϤϟ�Ωί 
˼����ϡΎθϫ�ϦΑϻ�ΔϳϮΒϨϟ�Γήϴδϟ 
˽��ϟ�ϕϮϘΣ�ϒϳήόΘΑ�Ύϔθϟ��νΎϴϋ�ϲοΎϘϠϟ�ϢϠγϭ�ϪϴϠϋ�ௌ�ϰϠλ�ϰϔτμϤ� 

�έΩΎμϤϟΔϴϧϭήΘϜϟϹ ΔϴϤϗήϟ�ΔϳΩϮόδϟ�ΔΒΘϜϤϟ 

ήΧϯ�  
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�
˻���ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ�ΔΑϮϠτϤϟ 

ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

ϖϓήϤϟ 
�Φϟ·�����ΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬνήόϟ�ΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�ˬΔϴγέΪϟ�ΕΎϋΎϘϟ��

ΓΰϬΠϣ�ΔϴγέΩ�ΔϋΎϗ��ΔϴοήΘϓ�
ΔΒΘϜϣ��ΔϴϧϭήΘϜϴϟ 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��

ΖϨϟΎΑ�ΔτΒΗήϣ�ΏϮγΎΣ�ΓΰϬΟ�
�ΔϴοήΘϓ�ΕΎϋΎϗ 

ΕΰϴϬΠΗ�ϯήΧ��κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ��ΪΟϮϳ�ϻ 
�

��ίϢϳϮϘΗ��ΓΩϮΟ�έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘϢϴ�

βϳέΪΘϟ�ΔϴϠϋΎϓ �ΔΌ ϴϫ�˯Ύѧѧѧѧѧѧѧπϋΐϟ Ύτ ϟ�ˬβϳέΪΘ ϟ�ΔϨΠϟ�ˬ
ΞϣΎϧήΒϟ�ΓέΩ·�ˬΓΩϮΠϟ��ΕΎϧΎΒΘγϻ��ήηΎΒϣ�ήϴϏ�

ΐϟΎτϟ�ϢϴϴϘΗ�ϕήρ�ΔϴϠϋΎϓ ήϴψϨϟ�ϊΟήϤϟ�ϕέϭ�Ϧϣ�ΔѧѧϴϮѧѧѧѧѧѧθϋ�ΕΎѧѧϨϴϋ�ΔѧѧόΟήϣ�
Ώϼτϟ�ΕΎΑΎΟ·�

ϢϠόΘϟ�ΕΎΟήΨϣ�ϞϴμΤΗ�ϯΪϣ ΞϣΎϧήΒϟ�ΕΩΎϴϗ ήηΎΒϣ�ϢϴϴϘΗ�
�

�ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ�ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ��ϳϢΘ��ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ��

�
Ρ�ϒϴλϮΘϟ�ΩΎϤΘϋ���

ΩΎϤΘϋϻ�ΔϬΟ�ϢδϘϟ�βϠΠϣ�
ΔδϠΠϟ�Ϣϗέ��

ΔδϠΠϟ�ΦϳέΎΗ��

�
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  Colleg

e  Department ✔ Others   

b. Required ✔ Elective   
3.  Level/year at which this course is offered: Tenth level/fourth year 
4.  Pre-requisites for this course (if any): 

Introduction to Group Theory 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
 
This course extends students' background knowledge of basic group theory into 
rings and fields. In ring theory, this course introduces the basic substructures of 
rings, to include, subrings, ideals quotient rings, polynomial rings and important 
classes of rings like integral domains, Unique factorization domains (UFDs) and 
Euclidean domains (EDs). It also studies mapping between rings that preserve 
algebraic structure. In field theory, this course introduces subfields, prime fields, 
finite fields and extension fields.  
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2. Course Main Objective 
The main purpose of this course are learning basic facts of rings and fields 
theory, integral domains, the field of quotients of an integral domain, rings of 
polynomials over a commutative rings and their factorizations, the evaluation 
homeomorphisms for field theory, homeomorphisms and factor rings, Prime and 
maximal ideals, introduction to extension fields. Namely the topics are: 
1-Rings and fields: Definitions and basic examples substructures of rings, ideals 
2-Integral domain, the field of fractions of an integral domain. 
3-Rings of polynomials and factorization of polynomials over a field 
 4-Isomorphism theorems of rings. 
5-Prime and Maximal ideals 
6-Introduction to extension fields and some examples of finite fields. 
7-Principal ideal domain (PID), Unique factorization domain (UFD), Euclidean 
domain (ED). 

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, 
the student is expected to be able to 

 

 
 
1.1 

- Name Rings and Fields. 
- Determine whether a particular subset of a ring is a subring 
and prove elementary facts about subrings. 
-List Integral domain, and describe the field of fractions of an 
integral domain 

K1, K3 

1.2 - Construct a direct product and a direct some of rings. 
- Find the characteristic of rings, integral domains and fields. 

K1, K4 

1.3 Reproduce and outline Rings of polynomials and 
factorization of polynomials over a field. 

K3, K4 

1.4  - Determine whether a particular subset is an ideal. 
- Construct the quotient ring. 

K1, K3 

 
1.5 

- Determine whether a mapping between rings is a 
homomorphism (isomorphism) and identify its kernel. 
-Recall Isomorphism theorems of rings. 

K2, K4 

1.6 Define Prime and Maximal ideals and characterization of 
them by quotients for commutative ring.   

K1, K4 

1.7 Recall Principal ideal domain (PID), Unique factorization 
domain (UFD), Euclidean domain (ED). 

K1, K3 

1.8 Define extension fields and outline some examples of finite 
fields.   

K1, K3 

2 Skills: by the end of this course, the student is expected to 
be able to 
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CLOs 
Aligned 
PLOs 

2.1 Interpret  Rings and fields S5 

2.2 Analyze Integral domain, and evaluate the field of fractions 
of an integral domain 

S2, S4, S8 

2.3 Develop and reconstruct Rings of polynomials and 
factorization of polynomials over a field.    

S2, S4, S8 

2.4 Use Isomorphism theorems of rings   S1, S8 

2.5 Calculate Prime and Maximal ideals.    S5, S8 
2.6 Reconstruct extension fields and develop some examples of 

finite fields.  
S3, S8 

2.7 Construct Principal ideal domain (PID), Unique factorization 
domain (UFD), Euclidean domain (ED). 

S3, S8 

3 Values: by the end of this course, the student is expected to 
be able to 

 

3.1 Demonstrate communication skills with the teacher and other 
students in the class. Show ability for mental mathematics. 

V2, V4 

3.2 Reading and solving basic facts of algebraic structures such 
as rings and fields. Show ability for mental mathematics. 

V3 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 

-Rings: Definitions, examples and basic properties. 
- Subrings: Definitions, examples and some basic theorems. 
- Some important elements in the ring as (units "invertible", 
zero divisors, nilpotent and idempotent).  
- Cancellation law- Integral domains, fields, subfields and 
prime fields -The field of fraction of an integral domain. 

6 

2 
- Direct product of rings and direct sum of rings and the 
relationship between them.  
- Characteristic of (rings, integral domains and fields).  

4 

3 
Rings of polynomials – Division Algorithm - Factorization of 
polynomials over a field - Irreducible polynomials. 

6 

4 
-Ideals: definitions, examples and some operations on ideals- 
principle ideals, principle rings and principle ideal domains. 
- Quotient rings. 

6 

5 

-Ring Homomorphism and Isomorphism: definition of 
homomorphism, homomorphic image and kernel and 
elementary properties of homomorphism- isomorphism. 
Ring Isomorphism Theorems. - 

6 
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6 
Prime and Maximal ideals, relation between these ideals and 
their quotients.   

4 

7 
Factorization in ring: Principal ideal domain (PID), Unique 
factorization domain (UFD), Euclidean domain (ED) and the 
connection between them.  

4 

8 
Introduction to extension fields and some examples of finite 
Fields such as fields with 4, 8 and 9 elements. 

4 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 
Assessment Methods 

Code Course Learning Outcomes 
Teaching 
Strategies 

Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 

- Name Rings and Fields. 
- Determine whether a particular 
subset of a ring is a subring and 
prove elementary facts about 
subrings. 
-List Integral domain, and 
describe the field of fractions of 
an integral domain 

  
 
 
 
 
 
 
 
 
 
 
Lectures, Tutorials 
and exams 
  

 
 
 
 
 
 
 
 
 
 
 
Written Exams 
 

1.2 

- Construct a direct product and 
a direct some of rings. 
- Find the characteristic of rings, 
integral domains and fields. 

1.3 
Reproduce and outline Rings of 
polynomials and factorization of 
polynomials over a field. 

1.4 
- Determine whether a particular 
subset is an ideal. 
- Construct the quotient ring. 

1.5 

-Determine whether a mapping 
between rings is a 
homomorphism (isomorphism) 
and identify its kernel. 
-Recall Isomorphism theorems 
of rings. 

1.6 
Define Prime and Maximal 
ideals and characterization of 
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Code Course Learning Outcomes 
Teaching 
Strategies 

Assessment 
Methods 

them by quotients for 
commutative ring.   

1.7 

Recall Principal ideal domain 
(PID), Unique factorization 
domain (UFD), Euclidean 
domain (ED). 

1.8 
Define extension fields and 
outline some examples of finite 
fields.   

  

2.0 Skills 
2.1 Interpret  Rings and fields   

  
 
 
 
 
 
Lectures, Tutorials 
and exams 

 
 
 
 
 
 
 
Written Exams 
 

2.2 Analyze Integral domain, and 
evaluate the field of fractions of 
an integral domain 

2.3 Develop and reconstruct Rings 
of polynomials and factorization 
of polynomials over a field   

2.4 Use Isomorphism theorems of 
rings   

2.5 Calculate Prime and Maximal 
ideals.    

 
2.6 

Reconstruct extension fields and 
develop some examples of finite 
fields. 

 
2.7 

 

Construct Principal ideal 
domain (PID), Unique 
factorization domain (UFD), 
Euclidean domain (ED). 

3.0 Values 
3.1 Demonstrate communication 

skills with the teacher and other 
students in the class. Show 
ability for mental mathematics. 

Working together 
Brainstorming: A 
Method of solving 
problems in which 
all members of a 
group suggest 
ideas and then 
discuss them. 
  

 
 
 
 
Group study to do 
homework 

3.2 Reading and solving basic facts 
of algebraic structures such as 
rings and fields. Show ability for 
mental mathematics. 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due 

Percentage of 
Total 

Assessment 
Score 

1 Midterm exam Sixth week 30% 
2 Quizzes  and homework’s During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, 
essay, etc.) 
 
E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual 
student consultations and academic advice : 
-Each group of students is assigned to a particular faculty where he or she will 
provide academic advising during specific academic hours. Each staff will 
provide at least one session/week. 
-There will be an academic advisor who will be a responsible for helping the 
student by doing the general supervision. 
- The people in the library will support the students during the time of the 
course.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required 
Textbooks 

The book: 
• A First Course in Abstract Algebra, 7th Edition,  

by John B. Fraleigh; Publisher: Pearson; 7 edition 
(November 16, 2002)!Language: English ISBN-10: 
0201763907:ISBN-13: 978-0201763904. 

 
•   Abstract Algebra by D. Dummit and R.Foote;  

Publisher: Wiley; 3 edition (July 14, 2003) Language: 
English ISBN-10: 0471433349,  ISBN-13: 978-
0471433347. 
 

• Algebra by Hungerford;  
Publisher: Springer; 8 edition (February 14, 2003) 
Language: EnglishISBN-10: 0387905189ISBN-13: 978-
0387905181. 

• A first course in Rings and Ideals by David M.  
Burton; Publisher:  Addison-Wesley Pub. Co. [1970]. 
ISBN 10: 0201007312  ISBN 13: 9780201007312  
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Essential 
References 
Materials 

• Modern Algebra: An Introduction 6th Edition, by 
John R. Durbin; Publisher: Wiley; 6 edition 
(December 31, 2008)!Language: English ISBN-10: 
0470384433 ISBN-13: 978-0470384435. 
 

• First Course in Rings, Fields, and Vector Spaces    
by P. B Bhaticharya  and S. K. Jain. Publisher: John 
Wiley & Sons; First Edition (January 1, 1977). Language: 
English. ISBN-   ISBN-10 : 0470990473, ISBN-13 : 978-
0470990476.  

• Fundamentals of Abstract Algebra by   
D. S. Malik , John M. Mordeson and M. K. Sen. 
Publisher: McGraw-Hill College (November 13, 1996). 
ISBN-10  : 0070400350, ISBN-13  :  978-0070400351 

• Notes on Algebraic Structures by: Peter J. 
Cameron: 

http://www.maths.qmul.ac.uk/~pjc/notes/algstr.pdf. 
 

Electronic 
Materials 

1- ABSTRACT ALGEBRA ONLINE STUDY 
GUIDE 
(http://www.math.niu.edu/~beachy/abstract_algebr 
a/study_guide/contents.html) . 
2. https://en.wikipedia.org/wiki/Ring_theory . 
3. https://en.wikipedia.org/wiki/Algebraic_structure . 
4. http://mathworld.wolfram.com/topics/RingTheory. 
html , 
5. http://mathworld.wolfram.com/topics/FieldTheory. 
html . 

Other Learning 
Materials Microsoft Excel 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, 

demonstration rooms/labs, etc.) 

-The size of the room should be proportional to 
the number of students.  
- Provide enough seats for students. 
- The number of student not exceed on 30 in the 
classroom. 
- Library 

Technology Resources 
 (AV, data show, Smart Board, 

software, etc.) 

-Hall is equipped with a computer.. 
- Provide overhead projectors and related items. 
-Smart board 
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Item Resources 

Other Resources  
(Specify, e.g. if specific 
laboratory equipment is 

required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching 
and assessment  

Students  Direct  

Quality of learning 
resources  

Students  Direct  

Extent of achievement of 
course learning 
outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of 
achievement of course learning outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 
Council / 
Committee 

 

Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Level 9 

4.  Pre-requisites for this course (if any): 
Real Analysis 1 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 40 100% 
2 Blended    
3 E-learning   
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No Mode of Instruction Contact Hours Percentage  
4 Distance learning    
5 Other    

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 
2 Laboratory/Studio  
3 Tutorial    
4 Others (specify)  
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
1.1. Definition of topological spaces and giving many examples. 1.2. Distinguish between 
open and closed subsets in topological spaces. 1.3. Introducing the concepts of interior, 
exterior, limit and boundary points and studying their properties. Also introducing the 
concepts of bases and the subspaces of a given Topology. 1.4 Studying the concepts of 
continuous, open and closed mappings between topological spaces and their properties. 1.5 
Knowledge of topological equivalence concept and topological property. 1.6 Introducing the 
concepts of compact and connected topological spaces with examples 1.7 Defining separation 
axioms on topological spaces ( examples and properties). 
 
2. Course Main Objective 
• Be able to deal with different topological spaces and with some types of points such as 
interior, isolated, boundary and accumulation points. • Be Familiar with the concepts of open, 
closed sets and continuous mappings. • Understand the concepts of basis and relative 
topology. • Deal with open and closed mappings. • Study the concepts of separations axioms. 
Be familiar with the concept of topological property and hereditary property with its 
applications. 
 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Improve the ability of formulating a true proofs K4, K5 
1.2 Have the ability of making a right mathematical expression K4, K5 
1.3 Define a topological space, describe the standard examples of 

topological spaces from the course and demonstrate that they meet the 
definition 

K1, K4 

1.4 Define continuous function between topological spaces and demonstrate 
equivalence of alternative definitions 

K1 

2 Skills :  
2.1 Distinguish between mathematical concepts S1, S3, S6 
2.2 Study topological equivalence and topological property S4, S5 
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CLOs Aligned 
PLOs 

2.3 Study compact spaces, connected spaces and considering their 
properties. 

S5, S6 

2... Study separation axioms and their properties, recognize the basic 
concepts of topology, be able to determine whether a given space is 
connected or not, to generate a continuous mapping, and to understand 
the topological equivalence and topological property on topological 
spaces. 

S4, S5, S9 

3 Values:  
3.1 Punctual attendance of classes is required. V1, V5 
3.2 Students should demonstrate their sense of responsibility for learning by 

completing both reading and writing assignments in due time. Students 
learn to manage their time. 

V2, V5 

3.3 Accustom students to take responsibility of self –learning V1, V2 
3... Students should act responsibly and ethically in carrying V1, V5 

 
C. Course Content 

No List of Topics Contact 
Hours 

1 Topological Spaces: Definitions and examples.        6  
2 Closed sets – Interior, closure and boundary of a set in topological spaces        6 
3 Bases and sub bases of a given topology – Relative topology and subspaces.        6 

4 Continues functions: Examples - Classification of continuous functions– 
Topological equivalence and topological properties        10 

5 Compactness and connectedness of topological spaces (definitions and 
examples)        6 

6 Separation axioms (To, T1, T2, Regular and normal spaces)- Definitions, 
examples and properties-Hereditary property.        6 

Total 40 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Improve the ability of formulating a 
true proofs 

Lectures Tutorials 
Discussion Problem 
Solving 

Exams Homework 

1.2 Have the ability of making a right 
mathematical expression 

Lectures Tutorials 
Discussion Problem 
Solving 

Exams Homework 

… 

Define a topological space, describe 
the standard examples of topological 
spaces from the course and 
demonstrate that they meet the 
definition, Define continuous function 
between topological spaces and 
demonstrate equivalence of alternative 
definitions 

Lectures Tutorials 
Discussion Problem 
Solving 

Exams Homework 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.0 Skills 

2.1 Distinguish between mathematical 
concepts 

Homework consisting 
in solving selected 
exercises. Encourage 
and develop self - 
education 

Homework Oral and 
written tests. 
Research projects 

2.2 Distinguish between mathematical 
concepts 

Homework consisting 
in solving selected 
exercises. Encourage 
and develop self - 
education 

Homework Oral and 
written tests. 
Research projects 

2.3 

Study compact spaces, connected 
spaces and considering their properties 
,Study separation axioms and their 
properties, recognize the basic 
concepts of topology, be able to 
determine whether a given space is 
connected or not, to generate a 
continuous mapping, and to 
understand the topological 
equivalence and topological property 
on topological spaces. 

Homework consisting 
in solving selected 
exercises. Encourage 
and develop self - 
education 

Homework Oral and 
written tests. 
Research projects 

3.0 Values 

3.1 

space is connected or not, to generate 
a continuous mapping, and to 
understand the topological 
equivalence and topological property 
on topological spaces. 

Accustom students to 
take responsibility of 
self –learning 

Home work. 
Reports. Quizzes. 
Discussion 

3.2 

space is connected or not, to generate 
a continuous mapping, and to 
understand the topological 
equivalence and topological property 
on topological spaces. 

Accustom students to 
take responsibility of 
self –learning 

Home work. 
Reports. Quizzes. 
Discussion 

… Accustom students to take 
responsibility of self –learning 

Accustom students to 
take responsibility of 
self –learning 

Home work. 
Reports. Quizzes. 
Discussion 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Homework and Quizzes During the semester 20 
2 Mid exam 6 30 
4 Final exam. End the semester 50 
5    
6    
7    
8    

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
1. Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice. (include amount of time teaching staff are expected to be 
available each week) 1- Office hours per week in the lecturer schedule (3 hours per week). 2- 
Contact with students by e-mail,SMS, and e-learning facilities. 
 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks "Mícheál O'Searcoid"Metric Spaces, Springer Undergraduate 
Mathematics Series, 2007 

Essential References 
Materials 

schaums_outline_of_theory_and_problems_of_general_topologyLips
chutz - 1965 - wuve.pw 

Electronic Materials http://ebookee.org/ 

Other Learning 
Materials 

such as computer-based programs/CD, professional 
standards/regulations:Microsoft Word 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

such as computer-based programs/CD, professional 
standards/regulations:Microsoft Word 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Available 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

   
   
   
   
   
   
   



 
7 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours:  
2. Course type 
a. University  College  Department √ Others   
b. Required √ Elective   
3.  Level/year at which this course is offered:  Tenth level/fourth year 
4.  Pre-requisites for this course (if any):   Probability Theory 

 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week  100 % 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   10 
4 Others (specify) 0 
 Total 50 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
 
This course provides an elementary introduction to Mathematical Statistics. Topics include: 
Methods of estimation; Properties of estimators: consistency, sufficiency, completeness and 
uniqueness. Unbiased estimation. The method of moments. Maximum likelihood estimation. 
Techniques for constructing unbiased estimators and minimum variance unbiased estimators. 
Bayes estimators. Asymptotic property of estimators. Introduction to confidence intervals; 
Confidence intervals for parameters of normal distribution. Methods of finding confidence 
intervals. Fundamental notions of hypotheses testing. The Neyman-Pearson lemma. Most 
powerful test. Likelihood ratio test. Uniformly most powerful tests. Tests of hypotheses for 
parameters of normal distribution.  
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2. Course Main Objective 
This course aims to prepare advanced undergraduates and beginning graduate students in the 
theory of statistics with emphasis on interdisciplinary applications.  
 
 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

K Knowledge and Understanding:  by the end of this course, the 
student is expected to be able to 

 

K.1 Define the related basic scientific facts, concepts, principles and 
techniques in mathematical statistics. 

K. 5 

K.2 Recognize the relevant theories and their applications in basic 
mathematics. 

 

K.3 Understand the basic principles underlying statistical inference 
(estimation and hypothesis testing) 
 

K. 1 

K.4  Be able to construct tests and estimators, and derive their properties 
 

K. 4 

S Skills : by the end of this course, the student is expected to be able to  
S.1 Perform point estimation, hypothesis testing and interval estimation 

under a large variety of discrete and continuous probability models. 
 

S. 5 

S.2 Evaluate the properties of these estimators and tests, for both finite 
sample sizes and asymptotically as the sample size tends to infinity 
 

S.8 

S.3 Be  able to select optimal estimators. 
 

S. 9 

V Values: by the end of this course, the student is expected to be able 
to 

 

V.1 Document and articulate the results and conclusions for mathematical 
statistics  techniques applied to actual cases in a variety of disciplines. 

V .5 

V.2 Hypothesize various advanced statistical techniques for modelling and 
exploring practical situations. 

V. 1 

V.3 Apply scientific models and tools effectively. V. 3 
V.4  Apply statistical knowledge gained during the course using computer 

packages. 
 

V. 5 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 Sampling Distributions : Sampling Distributions Associated with Normal 
Populations, Chi-Square Distribution, Student t-Distribution and  F-Distribution. 4 

2 Point Estimation:  Properties of Point Estimators; consistency, sufficiency, 
completeness and uniqueness ; Unbiased estimation 4 

3 
The method of moments. Maximum likelihood estimation; Techniques for 
constructing unbiased estimators and minimum variance unbiased estimators;  
Bayes estimators. Asymptotic ; property of estimators 

4 

4 Interval Estimation. (selected by instructor). 4 
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5 Hypothesis Testing : Sample Size , The Neyman–Pearson Lemma , Likelihood 
Ratio Tests, Hypotheses for a Single Parameter . 4 

6 Analysis of Variance. (selected by instructor). 4 
7 Gamma function and gamma distribution. 4 
8 Beta function and Beta distribution. 4 
9 Introduction to Bayesian Methods,  Bayesian Priors,  Posteriors. 4 

10 Decision Theory; The utility scale, value of information  4 
Total 40 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 

K Knowledge and Understanding 

K .1 

Understand mathematical 
descriptions of Sampling 
Distributions Associated with Normal 
Populations, Chi-Square Distribution, 
Student t-Distribution and  F 
Distribution. 

Lectures  
Tutorials  
Discussion  
Problem Solving 

Exams(Midterm and 
Final). 
Quizzes. 

K .2 

outline proofs of important theorems 
of the course, and explain the main 
ideas of the proofs; 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 

Exams(Midterm and 
Final). 
Quizzes. 

K .3 

Explain the concept of estimation of 
parameters and Calculate the 
problems related to point estimation 
and interval estimation 
 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 

Exams(Midterm and 
Final). 
Quizzes. 

K .4 

Define and explain the different 
statistical distributions (e.g., Gamma 
distribution, Beta distribution) and the 
typical phenomena that each 
distribution often describes. 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 

Exams(Midterm and 
Final). 
Quizzes. 

S Skills 

S. 1 

Perform point estimation, hypothesis 
testing and interval estimation under a 
large variety of discrete and 
continuous probability models. 
 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S.2 

Evaluate the properties of these 
estimators and tests, for both finite 
sample sizes and asymptotically as 
the sample size tends to infinity 
 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S.3 Be  able to select optimal estimators. 
 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

Quizzes. 
V Values 

V.1 

Document and articulate the results 
and conclusions for probability  
techniques applied to actual cases in a 
variety of disciplines. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V.2 Apply scientific models and tools 
effectively. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V.3  Apply knowledge gained during the 
course using computer applications 

Cooperative 
education  
Self-learning  

HW Assignments 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week 30 % 
2 Quizzes and HomeWorks During semester 20 % 
3 Final exam End of semester 50 % 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Faculty is available for his office hours (minimum 3 hours) per week for regular office hours to meet 
with the students for consultation and advice. The students are also welcomed to meet the faculty by 
appointment outside the regular office hours for this course. 
 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks  Introduction to Mathematical Statistics 8th Edition (2018)  
by Robert Hogg , Joseph McKean , Allen Craig. 

Essential References 
Materials 

Mathematical Statistics with Applications 7th Edition (2008) 
by Dennis Wackerly , William Mendenhall , Richard L. Scheaffer.  
 

Electronic Materials None  

Other Learning 
Materials None  
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2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classroom (4 hours), Capacity = 30 Students (per group) 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

   
Effectiveness of teaching and 
assessment Students Direct 
Quality of learning resources Students Direct 
Extent of achievement of course 
learning outcomes Faculty Member Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  

 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Numerical Analysis (1) 

Course Code: MTH4402 
Program: BSc. in Mathematics 
Department:      Mathematical science 
College: Applied science 
Institution: Umm Al-Qura University 

 
 
 
 
 
 
 

 



 
2 

 

Table	of	Contents	
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 3 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 5 

E. Student Academic Counseling and Support .............................................................. 6 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 6 

H. Specification Approval Data ....................................................................................... 7 

 
 
  



 
3 

A. Course Identification  
 

1.  Credit hours:  
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Tenth level/fourth year 
4.  Pre-requisites for this course (if any): 
Ordinary Differential Equations (MTH2121-4) 

5.  Co-requisites for this course (if any): 
 

None  
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four  hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Numerical analysis is the branch of Mathematics that is concerned with the theoretical 
foundations of numerical algorithms for the solution of problems arising in different scientific 
applications. The subject addresses a variety of questions ranging from the approximation of 
functions and integrals to the approximate solution of algebraic, transcendental, differential 
and integral equations, with particular emphasis on the stability, accuracy, efficiency and 
reliability of numerical algorithms. The purpose of this course is to provide an elementary 
introduction into this active and exciting field, and is aimed to students in their third year of 
the Bachelor program in Mathematics. 
 
2. Course Main Objective 
The primary objective of the course is to develop the basic understanding of numerical 
algorithms and improve skills to implement these algorithms with different programming 
languages e.g., MATLAB. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Describe different algorithms K1 
1.2 Recall the importance of numerical interpolation K1 
1.3 Recognize different iterative methods (Jacobi –Gauss Seidel) K4, K5 
1.4 List ''again'' the values and eigenvectors of a symmetric matrix K1, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Discuss robustness and relative performance of different algorithms S1, S3, S9 
2.2 Apply interpolation methods for solving mathematical problems 

numerically 

S3, S4, S6 

2.3 Calculate the errors and the rates of convergence S3, S5, S9 
2.4 Develop numerical algorithms for the solution of algebraic 

eigenvalue problems 
S4, S5, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Evaluate different tools used in ordinary differential equations course V1, V2 
3.2 Recognize the relationship between different areas of mathematics and 

the connections between mathematics and other disciplines. 
V1, V2 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 
Introduction: 
• Definitions of numerical errors e.g., rounding and chopping errors. 
• Discussion of major sources of errors in numerical analysis. 

3 

2 

Solution of algebraic equations: 
• The Bisection algorithm and its coding. 
• Newton-Raphson algorithm and its coding. 
• Properties of the fixed-point algorithm. 
 

6 

3 

Solution of linear equations: 
• The Concept of Gaussian elimination and Gauss Jordan methods. 
• The  LU factorization of matrices.  
• The Cholesky factorization 
Iterative methods 
• Revise the different matrix norms. 
• Jacobi iteration algorithm. 
• Gauss-Seidel algorithm. 

12 

4 

Numerical Interpolation: 
• Polynomial interpolation. 
• Introduction to Lagrange interpolating polynomial. 
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• Interpolation based on Lagrange interpolating polynomial. 
• Newton interpolation method using divided differences. 

5 Numerical Differentiation.  5 
6 Numerical Integration  5 
7 General Revision. 2 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
1.1 Describe different algorithms. Lecture and Tutorials  Exams, Quizzes 

1.2 Recall the importance of numerical 
interpolation 

Lecture and Tutorials  Exams, Quizzes 

1.3 Recognize different iterative methods 
(Jacobi –Gauss Seidel) 

Lecture and Tutorials  Exams, Quizzes 

1.4 
Apply interpolation methods for 
Solving mathematical problems 
numerically 

Lecture and Tutorials  Exams, Quizzes 

2.0 Skills 
2.1 Discuss robustness and relative 

performance of different algorithms 
Lecture/ Individual 
or group work  

Exams, Quizzes 

2.2 Apply interpolation methods for 
solving mathematical problems 
numerically 

Lecture/ Individual 
or group work  

Exams, Quizzes 

2.3 Develop numerical algorithms for the 
solution of the algebraic problems 

Lecture/ Individual 
or group work  

Exams, Quizzes 

3.0 Values 
3.1 Evaluate different tools used in 

ordinary differential equations course 
Lecture/ Individual 
or group work  

Exams, Quizzes 

3.2 Recognize the relationship between 
different areas of mathematics and 
the connection between mathematics 
and other disciplines 

Lecture/ Individual 
or group work  

Exams, Quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizzes and HomeWorks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
 

• Office hours (scheduled 3hrs \ week ). 
• Contact with students by e-mail, and e-learning facilities. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

- Numerical Analysis. 9th ed. R.L. Burden and J.D. Faires: Edition 
Brooks / cole: -73563-538-0-978 .2011136 
- An Introduction to Numerical Analysis. Endre Süli, David F. 
Mayers Cambridge : -0521810264 -2003 .0521007941 

Essential References 
Materials 

Numerical Analysis. 9th ed. R.L. Burden and J.D. Faires: Edition 
Brooks / cole: -73563-538-0-978 .2011136  

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
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H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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���έήϘϤϟΎΑ�ϒϳήόΘϟ�ϲγέΪϟ�� 
���ΕΎϋΎδϟ�

�ΓΪϤΘόϤϟ����ϥΎΘϋΎγ�
�

����ωϮϧέήϘϤϟ�
� ΔόϣΎΟ�ΐϠτΘϣ�� ϛ�ΐϠτΘϣΔϴϠ��  �Ϣδϗ�ΐϠτΘϣ� ϯήΧ   

�Ώ ϱέΎΒΟ·��� ϱέΎϴΘΧ���  
���ΔϨδϟ��ϯϮΘδϤϟ��ϱάϟ��έήϘϤϟ�Ϫϴϓ�ϡΪϘϳ����ΔόΑήϟ�ΔϨδϟ��
��έήϘϤϟ�άϬϟ�ΔϘΑΎδϟ�ΕΎΒϠτΘϤϟ�����
���ϢϳήϜϟ�ϥήϘϟ�����
 

��
����έήϘϤϟ�άϫ�ϊϣ�ΔϨϣΰΘϤϟ�ΕΎΒϠτΘϤϟ���
��ΪΟϮϳ�ϻ�
 
 
 
����ΔγέΪϟ�ςϤϧ�ϖΒτϨϳ�Ύϣ�Ϟϛ�ήΘΧ� 

ϡ�ςϤϧ�ΔγέΪϟ ΔϴδϳέΪΘϟ�ΕΎϋΎδϟ�ΩΪϋ ��ΔΒδϨϟ 
1 �ΔϳΪϴϠϘΘϟ�ΕήοΎΤϤϟ�  
2 �ΞϣΪϤϟ�ϢϴϠόΘϟ   
3��ϢϴϠόΘϟϲϧϭήΘϜϟϹ�   
4 �ϢϴϠόΘϟΪόΑ�Ϧϋ�������ΔϋΎγ ���� 
5 ϯήΧ�   

�
���ΕΎϋΎγ��ϝΎμΗϻ��ϰϠϋ����ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ��ρΎθϨϟ��ϢϠόΘϟ�ΕΎϋΎγ�
���ΕήοΎΤϣ�����ΔϋΎγ�
���ϞϤόϣ�ϭ�ϮϳΩϮΘγ·��
���αϭέΩΔϴϓΎο·��
���ήΧ�ϯ���ήϛάΗ��
��ϲϟΎϤΟϹ�����ΔϋΎγ�

�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 

1� ϟ�ϒλϮ�ϟ�ϡΎόϟ�έήϘϤϠ�ȄǴǟ�°ǂǬŭ¦�ǲǸǌȇ���°ÂƢŰ�ƨǠƥ°¢�
��ºŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ�ǺȇǂǌǠǳ¦Â�ǞǇƢƬǳ¦� ǄŪ¦�Ǧǐǻ�ǚǨƷ��½°ƢƦƫ� ǄƳ����¬Ȃǻ� °̈ȂǇ�ń¤�ǮǴŭ¦� °̈ȂǇ�ǺǷ��ƢÅǼǬƬǷ�ƢÅǜǨƷ��
��º ¦ǄƳ¢�ƨƯȐƯ� Â̈Ȑƫ��ƪǴǐǧ� °̈ȂǇ�ń¤�ƘƦǇ� °̈ȂǇ�ǺǷ���
�º�ƾȇȂƴċƬǳ¦�¿ƢǰƷ¢�ƨǇ¦°®���
��º¬ǂǋ�©ƢǸǴǯ�Ƥȇǂǣ�À¡ǂǬǳ¦��¬Ȃǻ� °̈ȂǇ�ń¤�ǮǴŭ¦� °̈ȂǇ�ǺǷ��
�
���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ������ɦ�§ƢƬǰǳ�ǶȈǴċǈǳ¦�ǪǘČǼǳ¦�§ ċȐČǘǳ¦�ǶȈǴǠƫ�� ċǄǟ�ċǲƳÂ�Ő̈ƬǠŭ¦� ¦®ȋ¦�¼ǂǗ�ǪǧÂ�����
��ƾƷ¦Â�§ǄƷ�ǚǨƷ���ŉǂǰǳ¦�À¡ǂǬǳ¦�ǺǷ 
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����ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ��

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
ΞϣΎϧήΒϠϟ���

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ  

1.2 �ȂǴƬȇ�À¢ƤǳƢċǘǳ¦���ƨƸȈƸǐǳ¦�ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦  

1.3 �ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢  

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ�  

2 ΕέΎϬϤϟ  
2.1 �À¢�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦�Â¢� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣǘƻȋ¦�ƤǳƢǘǳ¦�ƶƸǐȇ  

2.2 �ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦���¿ƢǰƷ¢�ǞȈŦ�ƾȇȂƴċƬǳ¦�ƢčȈǴǸǟ�ÅƢǬȈƦǘƫ�  

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢  

2.4 �À¢Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ�°ƢȀǛȍ��¾ƢǠǧ�ǲǰǌƥ�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�ǲǏ¦ȂƬȇ�  

2.5 ��¨ ¦ǂǬǳ¦Â�ǶǴǠƬǳ¦�©ȐǰººººººººººººººǌǷ�ǲū��ŉǂǰǳ¦�À¡ǂǬǳ¦�ǶǴǠƬǳ�ǾƟȐǷǄǳÂ�Ǿǳ�ȄǴưŭ¦�ƤȈǳƢººººººººººººººǇȋ¦�ƤǳƢǘǳ¦�¬ŗǬȇ�À¢
��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ 

 

3 ϢϴϘϟ  
3.1 �ƨȈǳÂƚǈǷÂ��¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢  

3.2 �À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢  

3.3 �À¢�¿ÊËȂǬȇǾǸǴǠƫ�ƨȈǳÂƚǈǷ�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬǈǷ�ÅƢȈƫ¦¯�  
�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ�� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� 
�ʎɘݍݵȄɼ�ʏݍݨڴȄ�ɵݏݰɦȄ�ɬȆȸɛǷɼ�֗ɯʈȳɡɦȄ�ɰǵȳɜɦȄ�ɯɨɐȖ�ɪɄɗ�ɵɏ�ȓ զʊɘʈȳɐȖ�ȓɭ Փ

Քȯɜɭ֗����Ȓɼֺȕ�ȩʊܶݰȕɼ

ǻ����ȆɺɌɘȨȉ�əʊɨɢڲȄ�ȒȲɽȷ�ɣɨ����ɵɭ�����ʄם զȗɦȄ�ɑɭ֗���ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ�ɑɭ 
� 

� 
ǻ����ȆɺɌɘȨȉ�əʊɨɢڲȕ�֗ɵɭ�ɣɨ��������ʄܶݰȄ�ȒȲɽȷ�Ȓɼֺȕ�ȩʊם��ǻڲȄ�ȒȲɽȷ�ɑʊɮȸȖ��ɣɨ��ɵɭ�����ʄם զȗɦȄ�ɑɭ֗����ɑɭ

ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ��֗��ȒȲɽȷ�ȒɼֺȕǸȍȷ�� 
� 

� 

ǻ����ȆɺɌɘȨȉ�əʊɨɢڲȕ��ɵɭ�ɯɨɜɦȄ�����ʄܶݰǻ����֗��ȒȲɽȷ�Ȓɼֺȕ�ȩʊڲȄ�ȒȲɽȷ�ɑʊɮȸȖ��ɵɭ�ɣɨ������ʄם զȗɦȄ�ɑɭ��֗�ɑɭ

��ȑʈȳɓ�ȦȳȻɰǵȳɜɦȄ��֗ȕ��ȒȲɽȷ�Ȓɼֺ��ȳɇȆɗ��ȓʆǵ�ɵɭ�������ȓʆǵ�ȹʇ�ȒȲɽȷ�ʄڲǻ�����ȯʈɽȣȗɦȄ�ȶȲȮ�ȦȳȻ�֗

��ɤɼֿȄ�ǴȵݍݨȄ�ɖɼȳݍݰȄ�ȠȲȆȬɭ� 

� 

� 

��ȒȲɽȷ�ɑʊɮȸȖ��ɵɭ�ɯɨɜɦȄ�����ʄڲǻ���Ȓɼֺȕ�ȩʊܶݰȕ�֗��ȒȲɽȷ��ɵɭ�ɯɨɜɦȄ������ʄڲǻ������֗ȆɺɌɘȨȉ�əʊɨɢ զȗɦȄ�ɑɭ

��ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ��֗��ȒȲɽȷ�Ȓɼֺȕ��ȓʆǵ�ɵɭ�ȹʇ����ȒȲɽȷ�ʄڲǻ����ȓʆǵ�ȔȆɗȆɀɦȄ���֗���ȯʈɽȣȗɦȄ�ȶȲȮ�ȦȳȻ

�ʎɲȆȝɦȄ�ǴȵݍݨȄ�ɖɼȳݍݰȄ�ȠȲȆȬɭ� 

� 

� 

��ɑʊɮȸȖ��ȒȲɽȷ��ɵɭ�ɯɨɜɦȄ������ʄڲǻ����ȒȲɽȷ�Ȓɼֺȕ�ȩʊܶݰȕ�֗�ɵɭ�ȓɛȆݍݰȄ�����ʄڲǻ����֗ȆɺɌɘȨȉ�əʊɨɢ զȗɦȄ�ɑɭ�

ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ�ɑɭ֗����ȒȲɽȷ�Ȓɼֺȕ��ȓʆǵ�ɵɭ�ȔȆɗȆɀɦȄ����ȓʆǵ�Ⱦ�ȒȲɽȷ�ʄڲǻ�������֗��ȶȲȮ�ȦȳȻ

��ȯʈɽȣȗɦȄ��ȔȆɘȿɖɼȳݍݰȄ�� 

� 
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� 
��ɑʊɮȸȖ��ȒȲɽȷ��ɵɭ�ȓɛȆݍݰȄ�����ʄڲǻ����Ȓɼֺȕ�ȩʊܶݰȕ�֗��ȒȲɽȷ��ɵɭ�ȓɛȆݍݰȄ������ʄڲǻ�����֗ȆɺɌɘȨȉ�əʊɨɢ զȗɦȄ�ɑɭ

ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ�ɑɭ֗����ȒȲɽȷ�Ȓɼֺȕ��ȓʆǵ�ɵɭ�Ⱦ����ȓʆǵ�ȳɭȵɦȄ�ȒȲɽȷ�ʄڲǻ������� 
� 

��

��ɑʊɮȸȖ��ȒȲɽȷ��ɵɭ�ȓɛȆݍݰȄ������ʄڲǻ����ȒȲɽȷ�Ȓɼֺȕ�ȩʊܶݰȕ�֗��ȠȲȆɐםȄ��֗ȆɺɌɘȨȉ�əʊɨɢ զȗɦȄ�ɑɭ�ȦȳȻ�ɑɭ

ɰǵȳɜɦȄ�ȑʈȳɓ֗����ȒȲɽȷ�Ȓɼֺȕ��ȓʆǵ�ɵɭ�ȳɭȵɦȄ����ȓʆǵ�ȳɗȆɓ�ȒȲɽȷ�ʄڲǻ�������֗��ȯʈɽȣȗɦȄ�ȶȲȮ�ȦȳȻ��ɬȆɓȮǻ

ɰ؈ȋȲȆɜȗםȄɼ�ɰ؈ȸɲȆȣȗםȄɼ�ɰ؈ɨțȆɮȗםȄ�� 

� 

��
��ȒȲɽȷ�ɑʊɮȸȖȠȲȆɐםȄ��Ȓɼֺȕ�ȩʊܶݰȕ�֗�ȒȲɽȷ��Ȧɽɱ֗ȆɺɌɘȨȉ�əʊɨɢ զȗɦȄ�ɑɭ��ɰǵȳɜɦȄ�ȑʈȳɓ�ȦȳȻ�ɑɭ֗��Ȓɼֺȕ�

��ȒȲɽȷ��ȓʆǵ�ɵɭ�ȳɗȆɓ��ȒȲɽȸɦȄ�ȳȫֽ ����֗ȦȳȻ����ȯʈɽȣȗɦȄ�ȶȲȮȆɺɮʊȬɘȕɼ�ǴȄȳɦȄ�ɝʊɛȳȕ��� 
� 

����ɑʊɮȸȖ��ȒȲɽȷȦɽɱ����ɵɭ�����ʄڲǻ���ȒȲɽȷ�Ȓɼֺȕ�֗șɨɀɗ�� � 

�����ȒȲɽȷ�ɑʊɮȸȖȦɽɱ����ɵɭ����ȒȲɽȸɦȄ�ȓʆȆٰڈ�ʄڲǻ�� � 

ωϮϤΠϤϟ��� 
 

�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 

ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 
1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 Ź�À¢ǚǨ�ƤǳƢċǘǳ¦��°¦ƾǬŭ¦°ċǂǬŭ¦��čȈǟȂƦǇ¢�Ƣ 
ΓήοΎΤϤϟ�

ωΎϤδϟϭ�ϲϘϠΘϟ�
�ΔϴϤϳΪϘΘϟ�νϭήόϟ 

�ǂǸƬǈŭ¦�ǶȈȈǬƬǳ¦�
ƨȇȂǨǌǳ¦�©¦°ƢƦƬƻȏ¦ 

1.2 �ȂǴƬȇ�À¢ƤǳƢċǘǳ¦���ƨƸȈƸǐǳ¦�ƨȈǨȈǰǳʪ�ŉǂǰǳ¦�À¦ǂǬǳ¦ 

1.3 �ƾȇȂƴƬǳ¦�¿ƢǰƷ¢�ȄǴǟ�ƤǳƢǘǳ¦�»ǂǠƬȇ�À¢ 

1.4 ȇ�À¢»ÊËǂÈǠ�ƤǳƢċǘǳ¦��À¡ǂǬǳ¦�Ƥȇǂǣ� 
2.0 �ΕέΎϬϤϟ 

2.1 
��À¢�Â¢� Â̈ȐƬǳ¦�Ŀ�ǞǬƫ�Ŗǳ¦� Ƣºǘƻȋ¦�ƤºǳƢºǘǳ¦�ƶƸººººººººººººººǐȇ

�ǾƟȐǷ±�ǺǷ�Â¢�ǾǼǷ�ǚǨū¦ �̈ǂǓƢƄ¦�
�ƨǌǫƢǼŭ¦Â�°¦Ȃū¦�
�̈ƢǯƢƄ¦Â�ȆÊËǬǴƬǳ¦ 
�̧ ƢǸƬǇȏ¦Â�µǂǠǳ¦�

ǶǴǠċƬǳ¦��¦ļ¦ǀǳ�
µÂǂǠǳ¦�ȈŻƾǬƬǳ¦ƨ�

©Ȑǰǌŭ¦�ǲƷ�§ȂǴǇ¢ 

ΔϳϮϔθϟ�ΕέΎΒΘΧϻ�
�ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ 

2.2 �ÊËƦǘȇ�À¢�ǪƤǳƢċǘǳ¦���¿ƢǰƷ¢�ǞȈŦ�ƢčȈǴǸǟ�ÅƢǬȈƦǘƫ�ƾȇȂƴċƬǳ¦� 

2.3 �À¡ǂǬǳ¦�Ƥȇǂǣ�ňƢǠǷ�ƶǓȂȇ�À¢ 

2.4 
�À¢��°ƢȀǛȍ��¾ƢǠǧ�ǲǰºǌƥ�Ǻȇǂƻȉ¦�ǞǷ�ƤǳƢǘǳ¦�ǲºǏ¦ȂƬȇ

Ǿƫ¦°ƢȀǷÂ�Ǿǧ°ƢǠǷ�ǲǬǻÂ� 

2.5 

��ǶǴǠƬǳ�ǾºƟȐǷǄǳÂ�Ǿºǳ�ȄǴưŭ¦�ƤºȈǳƢººººººººººººººǇȋ¦�ƤºǳƢºǘǳ¦�¬ŗǬȇ�À¢
��¨ ¦ǂºǬºǳ¦Â �ǶºǴºǠºƬºǳ¦ �©ȐºǰºººººººººººººººǌǷ �ǲºººººººū ��ŉǂºǰºǳ¦ �À¡ǂºǬºǳ¦

��ƨȈƥȂǇƢū¦Â�ƨȈǼǬƬǳ¦�©¦Â®ȋ¦�ÅƢǷƾƼƬǈǷ 
3.0 �ϢϴϘϟ�

3.1 ¨ ƢǨǰƥ�°ǂǬŭ¦�Ǫȇǂǧ�ǺǸǓ�ǲǸǠȇ�À¢��ƨȈǳÂƚǈǷÂ ǶǴǠċƬǳ¦�ļ¦ǀǳ¦�
ǶȈǴǠċƬǳ¦��ňÂƢǠƬǳ¦�

�³ƢǬǼǳ¦�©ƢǬǴƷ�
�ίΎΠϧϹ�ϒϠϣ 

�ΔψΣϼϤϟ�ΔϗΎτΑ 
3.2 À¡ǂǬǳ¦�¥°Ƣǫ�¼Ȑƻ¢Â�§¦®ϕ�¿ǄƬǴȇ�À¢� 

3.3 
�À¢�ƨȈǳÂƚººººººº ºǈǷ�ǲǸƸƬƥ�ÅƢǷǄƬǴǷ��ǾƟ¦®¢�ÃȂƬººººººº ºǈǷ�ÅƢȈƫ¦¯�¿ÊËȂǬȇ

ǾǸǴǠƫ� 
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���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

� �Â�ƨǯ°Ƣǌŭ¦©ʮȉ¦�ǚǨƷ�ƢēÂȐƫÂ ǂǸƬǈǷ ���� 
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Eleventh level/Fourth year 
4.  Pre-requisites for this course (if any): 

Passing successfully 140 unit + approval of the department 

5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 0 0 
2 Blended  0 0 
3 E-learning 0 0 
4 Correspondence  Three hours/week 100% 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 0 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (meeting in supervisors office) 30 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This is an introductory research project aiming to give the students the following criteria: 

Ø Encouraging students to collect problems from web-based reference material 
and supervise classroom discussions. 

Ø Gain research experience and communication skills 
Ø Update references used in teaching process. 
Ø Use e-learning facilities more efficiently. 
Ø Use computer packages for solving exercises. 
Ø Manage software for applications in the corresponding topic 

2. Course Main Objective 
Introduce students to emerge mathematical subjects and to improve their knowledge 
background and skills in this area. 
Introduce the students to research atmosphere. 
Help students to make a fruitful discussion in a mathematical question or problem. 
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Gaining knowledge about the resources for obtaining the information, which will help 
in outgoing research. 
Using library, computers and internet for obtaining the required information for 
handling excellent research. 
Getting knowledge about how to write scientific reports. 
Implement a small research project. 
Make a presentation using up to date presentation packages. 
Choosing the appropriate mathematical topic and the corresponding references. 
Focus on ethical standards in research, such as guidelines for authorship and 
copyright, and data-sharing policies while encouraging collaboration.  

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Learn to handle a scientific project K1, K5 
1.2 Demonstrate detailed knowledge, a systematic understanding, 

critical thinking, and analysis of fundamental issues relating to a 
project management practitioner. 

K3, K5 

1.3 Plan and carry out a detailed and original piece of scientific 
research and communicate the results. 

K3, K5 

1.4 Develop important skills in summarizing a research area and 
understanding the research objectives. 

K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 State an excellent working knowledge of the project theories. S1, S2 
2.2 Reorganize and understand the basics properties related to the 

project. 
S4, S5 

2.3 Outline a mathematical modeling related to any biological 
phenomena and explain and interpret clearly concepts and 
outcome results. 

S7, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Ability to deal with various sources of knowledge and the ability 
to exploit and to estimate the time. 

V1 

3.2 Discuss the results with other colleagues and with supervisors. V2 
3.3 Demonstrate ethical, professional, and legal responsibilities in 

the dentistry profession. 
V4 

3.4 Use of Electronic Mail in communicating with others, colleagues 
and supervisor. 

V2, V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Introduce a subject selected by the lecturer. 2 
2 Ways and means of collecting information through the library and 2 
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online scientific recourses. 

3 

Lear about journals, workshops, seminars, talks, conference, 
dissertation, report, books, research papers, scientific 
communications, patent publications, posters, scientific article, 
impact factor, etc. 

2 

4 How to find and read appropriate references and software 2 
5 Choose a subject and few elementary references. 4 
6 Develop some of the results therein. 5 
7 Preparation of a first version of the report. 5 
8 Discussion of the report and making corrections. 2 

9 Prepare a presentation and give a plenary talk (department 
seminar) 

4 

10 Prepare a poster with the main theorems and results 2 
Total 30 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 
1.1 Learn to handle a scientific project Ø discussion 

during the office 
hours with the 
supervisor. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

1.2 

Demonstrate detailed knowledge, a 
systematic understanding, critical 
thinking, and analysis of fundamental 
issues relating to a project 
management practitioner. 

1.3 
Plan and carry out a detailed and 
original piece of scientific research 
and communicate the results. 

1.4 

Develop important skills in 
summarizing a research area and 
understanding the research 
objectives. 

2.0 Skills 
2.1 State an excellent working 

knowledge of the project theories. 
Ø discussion 

during the office 
hours with the 
supervisor. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

2.2 Reorganize and understand the 
basics properties related to the 
project. 

2.3 Outline a mathematical modeling 
related to any biological phenomena 
and explain and interpret clearly 
concepts and outcome results. 

3.0 Values 
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Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

3.1 Ability to deal with various sources of 
knowledge and the ability to exploit 
and to estimate the time. 

Ø discussion 
during the office 
hours with the 
supervisor. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

3.2 Discuss the results with other 
colleagues and with supervisors. 

3.3 Demonstrate ethical, professional, 
and legal responsibilities in the 
dentistry profession. 

3.4 Use of Electronic Mail in 
communicating with others, 
colleagues and supervisor. 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Draft report Eighth week  40% 
2 Final report Nineth week 40% 
3 Presentation Tenth week 20% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
Supervisor.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Research papers and books selected by the lecturer according 
to the proposed subjects.  

Essential References 
Materials 

Recommended Books and Reference Material (Journals, 
Reports, etc) (Attach List): Latex Manual and Latex Beamer 
book: 
LATEX Notes: Practical Tips for Preparing Technical 
Documents Facsimile Edition by by Kenneth J. Shultis 
 

Electronic Materials  (Depend on the project itself)  

Other Learning 
Materials Depend on the project itself. 
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2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Supervisor Room 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Internet and/or some computer packages 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

All available research sources such as library and 
internet. 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Mohammed Alghamdi and Dr. Muntser Saafan 
Reference No.  
Date  

 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Mathematical Methods in Continuum Mechanics 

Course Code: MTH4412 

Program: B.Sc. Mathematics 

Department:      Mathematical Science 

College: Applied Sciences 

Institution: Umm Al-Qura University 
 
 
 
 
 
 
 

 



 
2 

 

Table	of	Contents	
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 3 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 6 

E. Student Academic Counseling and Support .............................................................. 6 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 7 

H. Specification Approval Data ....................................................................................... 7 

 
 
  



 
3 

A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: eleven 
4.  Pre-requisites for this course (if any): None 
 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 3 100% 
2 Blended    
3 E-learning   
4 Distance learning    
5 Other    

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 20 
2 Laboratory/Studio  
3 Tutorial   10 
4 Others (specify)  
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description   
Continuum mechanics is the study of how materials behave when subjected to external 
influences. External influences which affect the properties of substance are things such as 
forces, temperature, chemical reactions and electric phenomena. Examples of forces are 
gravitational forces, electromagnetic forces and mechanical forces. Solid deform under 
external forces and so deformations are studied. Fluid moves under external forces and so the 
velocity of the fluid is studied.  Key topics of the course include Tensors, Kinematics and 
deformation, Conservation laws, Constitutive laws, Nonlinear Elasticity and Linear elasticity. 
 
2. Course Main Objective 
The aim of this course is to provide students with the main concepts of Continuum Mechanics 
and develop the basic mathematical equations which describe how a continuum behaves when 
subjected to external influences. These basic equations are developed for linear elastic 
materials and applied to solids and fluids. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Define the concept of tensor and their properties K1, K4 
1.2 Describe the kinematics and the deformation of a rigid body using the 

concept of tensors 
K2, K4 

1.3 Recognize Conservation laws K3, K4 
2 Skills :  

2.1 Explain the connection between stress and strain using tensors. S1, S3, S7, 
S8 

2.2 Derive the laws of conservation of mass, linear and angular momentum S3, S8 
2.3 Apply constitutive laws in solving fluids motion problems S5, S8, S9 

3 Values:  
3.1 Communicate effectively in both written and oral form. V2, V3 
3.2 Use mathematical methods in solving physical problems V1, V3, V4 
3.3   

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 

Introduction to Cartesian Tensors 
 - Introduction to summation convention. Definitions of scalar product, 
cross product and matrix product in terms of the summation convention. 
 - Definition of the Kronecker delta and the alternating tensor. Properties 
of the alternating tensor in three dimensions. 
 - Definition of a determinant and definition of the cofactors of a square 
matrix. Establish connection between a matrix and its adjoint matrix.  
- Define vector operations of gradient, divergence and curl using 
summation convention.               

- Use of the summation convention to establish a selection of vector 
identities and identities from vector Calculus. 
 - Introduce symmetric tensors, skew-symmetric tensors, isotropic tensors 
of orders 2, 3 and 4. Eigenvalues and eigenvectors of rank 2 tensors. 

8 

2 

Kinematics and deformation 
- Introduce the concept of a rigid body, description of motion in both   

Referential coordinates (Lagrangian coordinates) and Spatial coordinates 
(Eulerian coordinates).  

- Define what is meant by a deformation. 
- Define a rigid body motion and demonstrate why it is a rigid body     

motion. 
 - Introduce the notion of a Material Time derivative.  
 - Define material velocity and material acceleration. 
 - Define the deformation gradient tensor, right Cauchy Green strain tensor  

(C), left Cauchy Green strain tensor (B), Green Lagrange’s strain tensor 
(E) and Almansi-Hamel strain tensor (€). 

 - Define stretch at a point along a unit vector. 
 - Introduce the polar decomposition theorem (F=RU=VR) and physical 

significance of U,V and R. 
 - relation between eigen values and eigen vectors of C, B, U and V. 

6 
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 - Principal invariants of C for maximum and minimum stretches. 

.3 

 - Deduce the deformation rules for elemental areas, volumes and unit 
vectors. 

 - Define velocity gradient 
 - deduce the deformation rules for the rate of change of line element, 

angle, area and volume. 
- Derive representation theorems for positive definite tensors.  
- How displacement can be written in terms of rotation and displacement? 
- Describe common deformations such as simple elongation, pure   
dilatation, pure shear, simple shear. 

- Establish the Transport Theorem. 

6 

4. 

Conservation laws 
- Derive the Law of Conservation of Mass.  
- Derive the Law of Conservation of Linear and Angular Momentum. 
- Use the tetrahedron argument to deduce the connection between the   

stress vector and the stress tensor. 
- Derive the Law of Conservation of Energy.  
 

5 

5. 

Constitutive laws  
- Introduce the concept of a constitutive or phenomenological equation. 
- Introduce the constitutive function for a classical Thermo-Elastic     

Material. 
- Introduce the concept of Superimposed Rigid Body Motions and the  

concept of Objectivity. Apply this idea to refine the constitutive form of 
the equations of Thermo-Elasticity 

5 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Define the concept of tensor and their 
properties. 

Lecture Individual or 
group work Exams Homework. 

1.2 
Describe the kinematics and 
deformation of a rigid body using the 
concept of tensors. 

Lecture Individual or 
group work  

1.3 Recognize Conservation laws. Lecture Individual or 
group work  

2.0 Skills 

2.1 Explain the connection between stress 
and strain using tensors. 

Lecture Individual or 
group work Exams Homework. 

2.2 
Derive the laws of conservation of 
mass, linear and Homework. angular 
momentum 

Lecture Individual or 
group work  

  2.3 Apply constitutive laws to solve fluids 
motion problems. 

Lecture Individual or 
group work  

3.0 Values 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

3.1 Communicate effectively in both 
written and oral form. 

Lecture Individual or 
group work Exams Homework. 

3.2 Formulate important results and 
theorems covered by the course 

Lecture Individual or 
group work  

…    
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm  6th week 30% 

2 Homework +Reports + Quizzes During the 
semester 

20% 

3 Final Examination End of the 
semester 

50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to give their office hours. Each member allocates at least 3 
hours per week to give academic advice to students. 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

- Solving problems my means of Continuum mechanics, Eduardo W.V.    
Chaves (2016). 

- Continuum Mechanics, A.J.M. Spencer, Dover publications (2004). 
- C.C Coman: Continuum Mechanics and Linear Elasticity , Solid 
mechanics and its applications (2020) 

Essential References 
Materials 

Illustrated Cartesian tensors with Applications in Mechanics, Fluid 
Dynamics and Elasticity, A.M. Goodbody, Ellis Horwood (1982) 

Electronic Materials Smart Board and Projector. 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 
(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 50 
students. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
                               data show 
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Item Resources 
 
 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. Students Direct 

Quality of learning resources. Students Direct 
Extent of achievement of 
course learning outcomes. Faculty member Direct 

   
   
   
   

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Tenth level/Fourth year 
4.  Pre-requisites for this course (if any): 

Calculus + Ordinary Differential Equations 
 
5.  Co-requisites for this course (if any): 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week %100 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is flexible enough to be presented to undergraduate students or beginning graduate 
students majoring in applied mathematics, engineering, chemistry or physics who wishes to 
use special functions. It is an introductory course which presents the fundamental concepts of 
various types of polynomials and their properties.  
 
2. Course Main Objective 
The purpose of this course is to condense into an introductory text the definitions and 
techniques arising in special functions. The material is presented to develop a physical 
understanding of the mathematical concepts associated with different types of functions and 
develop the recurrence relation of various types of polynomials and solve their differential 
equations. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Define the infinite series in the interval using the Euler’s formula. K1, K4 
1.2 Write the Fourier series of even and odd functions,  K4 
1.3 Express the polynomials in terms of Fourier series and obtain the 

necessary deduction. 

K1, K4 

1.4 Use of Beta and Gamma function in evaluating the complicated integral 
with ease. 

K1, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Express the solution of the physical problem in terms of special 

functions. 

S1, S3, S8 

2.2 Apply Laplace transform operator and solve the problems of different 
nature.  

S1, S5, S9 

2.3 To express the polynomials in term of Hermite, Laguerre’s, Legendre 
and Bessel functions. 

S1, S3, S5, 
S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Find the solution of Hermite equation, Legendre, Laguerre and Bessel 
by general power series and the proof of orthogonality of Hermite 
polynomials and recurrence relations for Hermite polynomials using the 
generating function. 

V1, V2, V3 

3.2 Demonstrate Fourier transforms, their properties and the solution of the 
initial boundary value problems for PDEs using Fourier transforms 

V2, V3, V4 

3.3 Understand the applications of the polynomials mentioned in the 
content. 

V2, V3, V5 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

.1 
Basic definitions of Fourier series, Fourier series of even and odd 
functions, periodic functions, Dirichlet’s condition, Fourier series 
expansion of algebraic functions, absolute value function, step-function. 

6 

2. 

Definition and properties of Gamma function, transformations of Gamma 
functions, use of Gamma function in integrating a function.  
Definition and properties of Beta function, evaluation of Beta function in 
an explicit form, transformations of Beta function, use of Beta function in 
evaluating the integrals, relation between Gamma and Beta functions and 
Laplace transformation.  

8 
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3. 

Definition of Hermite polynomial, Laguerre polynomial and their 
equations, generating function and recurrence relation. Pochhammer 
symbols, hypergeometric functions and their properties, differential and 
integral representation of Hypergeometric functions 

          8 

4. 

Definition of Legendre polynomial, Bessel function and their generating 
function and recurrence relation. Definition of orthogonality, Orthogonal 
set of functions, Orthogonality of Hermite, Laguerre’s, Legendre and 
Bessel functions. 

8 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Identify polynomials and their 
differential equation, series solution. 

Lecture and Tutorials  Exams, quizzes 

1.2 Knowledge of Laplace operator and 
Fourier transformation. 

Lecture and Tutorials  Exams, quizzes 

1.3 Present an account of basic concepts 
and definitions of polynomials.  

Lecture and Tutorials  Exams, quizzes 

1.4 
Describe the polynomials in term of 
special functions and able to find its 
generating function. 

Lecture and Tutorials  Exams, quizzes 

2.0 Skills 
2.1 Demonstrate the ability for solving 

mathematical problems involving 
polynomials described by differential 
equations. 

Lecture/Individual or 
group work  

Exams, quizzes 

2.2 Explain the Fourier series technique. Lecture/Individual or 
group work  

Exams, quizzes 

2.3 Apply Laplace transform in the 
solution of some physical problems of 
science and engineering. 

Lecture/Individual or 
group work  

Exams, quizzes 

3.0 Values 
3.1 Recognize the notions of Pochhammer 

symbols and obtained hypergeometric 
function from these symbols. 

Lecture/ Self-learning 
through the website 

Exams, quizzes 

3.2 Interpret graphical and qualitative 
representations of solutions to 
problems. 

Lecture/ Self-learning 
through the website 

Exams, quizzes 

3.3 Generalize mathematical concepts in 
problem and their applications in 
physics and chemistry.  

Lecture/Individual or 
group work  

Exams, quizzes 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  %30 
2 Quizes and homeworks During semester %20 
3 Final exam End of semester %50 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 

 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to give their office hours. Each member allocates at least 3 
hours per week to give academic advice to students. 
Students are required to complete the home assignments and attend regular lectures  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Special Functions of mathematical physics and Chemistry, by 
Sneddon, I. N. (1996). 

• Special functions: A graduate text by Richard Beals (2010)  
• Handbook of special functions: derivatives, integrals, series 

and other formulas by Yury A. Brychkov (2008). 

Essential References 
Materials None 

Electronic Materials Laptop, smart board, and projector. 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate at least 30 
students. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students Direct 

Quality of learning resources  Students Direct 
Extent of achievement of 
course learning outcomes  

Faculty Member 
 

Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: 10 level/4 year or after 

4.  Pre-requisites for this course (if any): 
Foundation of Mathematics (MTH1201-4) 

5.  Co-requisites for this course (if any): 
 

 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
The aim is to provide the students with a basic knowledge of axiomatic 
and combinatorial set theory, to prepare the students for research in set theory and for 
using set theory as a tool in mathematical areas such as general topology, algebra and 
functional analysis. 
 
2. Course Main Objective 
The first part of the course involves axiomatic set theory. 
 The course proceeds onto a treatise on infinite sets and on the different cardinal 
numbers that lead to transfinite arithmetic.  
Axiom of Choice and its equivalent representations are then introduced. 
 
Finally Lattice  theory is  also discussed 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1  

Explain well-orders, ordinal numbers, transfinite recursion and 
induction, cardinal numbers, and cardinality. 

K1, K2 

1.2 Use the axiom of choice in discussing cardinality. K2, K4 
1.3 Characterize which of the partially ordered sets are lattices? 

 

K1, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 to formalize statements S1, S3, S8 
2.2 to formalize mathematical theorems in the framework of set theory S5, S8 
2.3 Demonstrate that a grouset  is a lattice S1, S8 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 

1- Revision of the concept of set, relations, equivalent and order 
relations and equivalent of sets 
2- Axiom of choice and its equivalent to Zorn’s Lemma with some 
examples and applications 
 

12 

2 3- Ordinal numbers and algebra of ordinal numbers 

4- Cardinal numbers and its algebra 
12 

3 

5- Lattices : Definitions and examples 
 
6- Sublatices and some properties 
 
7 - Mobuis Inversion Formula and some of its applications 

16 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Demonstrate comprehension of 
algorithms and axioms.  

Lecture and 
Tutorials  

Exams, quizes 

1.2 

Define cardinality, discuss and 
prove Cantor's Theorem and 
discuss the status of the Continuum 
Hypothesis, 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
Explain basic concepts and prove 
basic facts about ordinals and well-
ordered sets. 

1.2 Recognize the relevant theories  uf 
lattices. 

Lecture and 
Tutorials  

Exams, quizes 

2.0 Skills 
2.1 Understand the Axiom of choice and 

its equivalence to Zorn’s Lemma 
with some examples and 
applications 

Lecture/ Individual 
or group work  

Exams, quizzes 

2.2 Understand the notion of lattices 
with appkucations 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely complex numbers, and in 
more advanced mathematics which 
incorporate these topics 

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : - 
 
Each group of students is assigned to a particular faculty where he or she will provide 
academic advising during specific academic hours. Each staff will provide at least one 
session/week. – 
 
There will be an academic advisor how will be a responsible for helping the student by 
doing the general supervision. –  
 
The people in the library will support the students during the time of the course.  
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Set Theory and Related Topics: By Lipschutz, S. (Schaum 
Publishing Company) 
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Essential References 
Materials 

1-Problems and Theorems in Classical Set Theory. By Péter 
Komjáth and Vilmos Totik (SBN-13: 978-0387-30293-5) 
2-Set Theory and its Philosophy. By Michael Potter (ISBN 0–19–
927041–4 ) 

Electronic Materials None 

Other Learning 
Materials 

None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required  Elective ✔  
3.  Level/year at which this course is offered: Fourth year 

4.  Pre-requisites for this course (if any): 
Vector Calculus MTH2105-3 

5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

B. Course Objectives and Learning Outcomes 
1.  Course Description  
Differential geometry is the study of geometric properties of curves, surfaces, and their higher 
dimensional analogues using the methods of calculus. It has a long and rich history, and, in 
addition to its intrinsic mathematical value and important connections with various other 
branches of mathematics, it has many applications in various physical sciences, e.g., solid 
mechanics, computer tomography, or general relativity. Differential geometry is a vast 
subject. In this elementary introductory course we develop much of the language and many of 
the basic concepts of differential geometry in the simpler context of curves and surfaces in 
ordinary 3 dimensional Euclidean space. 
 
2. Course Main Objective 
The aim is to build both a solid mathematical understanding of the fundamental notions of 
differential geometry and sufficient visual and geometric intuition of the subject. We hope that 
this course is of interest to students from a variety of math, science and engineering 
backgrounds, and that after completing this course, the students will be in a position to (i) 
apply their knowledge and skills in this course to their related subjects, (ii) be ready to study 
more advanced topics such as global properties of curves and surfaces. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the 
student is expected to be able to 

 

1.1 Determine curvature of curves in different coordinate systems K1 
1.2 Parameterize curves K3 
1.3 Derive Serret Frenet formulae K1 
1.4 Recall the local canonical form and corresponding curves K4 
1.5 Recognize first and second fundamental forms K1 
1.6 Examine Principal Gaussian and mean curvatures K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Describe regular surfaces S3 
2.2 Distinguish types of curvature and torsion S1 
2.3 Analyze geodesic lines and curves S4 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Exemplify important concepts in specific cases V5 
3.2 Formulate important results and theorems covered by the course V2 
3.3 Relate the theory, methods and techniques of the course to solve 

mathematical problems 

V3 

 
C. Course Content 

No List of Topics 
Contact 
Hours 

1 
Skew and plane curves- arc length – tangent- Oculating plane- normal 

plane  

5 

2 curvature - Principal normal – circle of curvature- binormal- torsion- 
rectifying plane 

6 

3 Serret Frenet formulas - cylindrical helix – involutes and evolutes – 
Pertrand curves 

6 

4 Parametric equations of a surface- tangent plane to a surface- linear 
element of a surface 

5 

5 First and second fundamental quadratic forms of a surface  3 

6 Normal curvature of a surface- lines of curvature of a surface- geodesics 5 
Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 
Assessment Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and understanding 

1.1 Determine curvature of curves in 
different coordinate systems 

Lecture and Tutorials  Exams, quizes 

1.2 Parameterize curves Lecture and Tutorials  Exams, quizes 
1.3 Derive Serret Frenet formulae Lecture and Tutorials  Exams, quizes 

1.4 Use the local canonical form and 
corresponding curves 

Lecture and Tutorials  Exams, quizes 

1.5 Recognize first and second 
fundamental forms 

Lecture and Tutorials  Exams, quizes 

1.6 Examine Principal Gaussian and mean 
curvatures 

Lecture and Tutorials  Exams, quizes 

2.0 Skills 
2.1 Describe regular surfaces Lecture/ Individual 

or group work  
Exams, quizes 

2.2 Distinguish types of curvature and 
torsion 

Lecture/ Individual 
or group work  

Exams, quizes 

2.3 Analyze geodesic lines and curves Lecture/ Individual 
or group work  

Exams, quizes 

3.0 Values 
3.1 Exemplify important concepts in 

specific cases 
Lecture/ Individual 
or group work  

Exams, quizes 

3.2 Formulate important results and 
theorems covered by the course 

Lecture/ Individual 
or group work  

Exams, quizes 

3.3 Use the theory, methods and 
techniques of the course to solve 
mathematical problems 

Lecture/ Individual 
or group work  

Exams, quizes 

3.4 Present mathematical arguments to 
others 

Lecture/ Individual 
or group work 

Exams, quizes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 3 hours per week to give academic advice to students and to better explain the 
concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and no 
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copying from another student's work is permitted. Deadline extensions for homework will not be 
given. Students are encouraged to discuss with professor about homework problems.  
F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks 
1- Differential Geometry of Curves and Surfaces, Manfredo P. do 
Carmo, 1976, Prentice Hall. 
 

Essential References 
Materials 

1-Elementary Differential Geometry, Barrett O'Neill, 1997, Academic 
Press. 
2- Differential Geometry of Curves and Surfaces, Kristopher Tapp, 
2016, Springer 
 

Electronic Materials None 

Other Learning 
Materials 

None 

2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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H. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Eleventh level/fourth year 
4.  Pre-requisites for this course (if any): Linear algebra 2  

5.  Co-requisites for this course (if any): Non 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 0 0 
2 Blended  0 0 
3 E-learning Three hours/week 100% 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Linear Algebra is an area of mathematics that deals with the properties and applications of 
vectors, matrices, and other related mathematical structures. Interestingly, these topics readily 
lend themselves to a very rigorous study of the underlying mathematical theory, as well as to a 
broadly applications-oriented study of concepts, methods, and algorithms. This course will 
place roughly equal emphasis on theory and applications. 
Main topics we will cover are included in this advance course in linear algebra. The course 
description are as follows: Revisions of: Caley Hamilton theorem, Characteristic polynomials, 
minimum polynomials and the spectral of a linear transformation. Then more theory of 
diagonalizations and quadratic forms. Then the exponential of a square matrix and the 
relationship between determinant of exponential of a square matrix and the exponential of the 
trace of the same matrix. Main objective is to deliver  the notion of  tensor product of 
two matrices (Kronecker product). Tensor product of two vector spaces. Modules as a 
generalization of vector spaces. One main objective is the notion of Modules over principal 
ideal domains. 
 



 
4 

2. Course Main Objective 
This course will provide a common mathematical advanced foundations related to theory of linear algebra for 
students in all of the programs, drawing upon the full range of undergraduate courses in mathematics. In addition, 
it will permit students to build upon and share knowledge already acquired while pointing out areas in which 
additional study may be needed. In addition, it will develop the communication skills and understanding of the 
process of doing mathematics necessary for graduate-level study.  
 

3. Course Learning Outcomes  

CLOs 
Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1   Definition and properties of the matrix exponential and its determinant K1, K4 

1.2 Describe the tensor product of two matrices. K1, K3 

1.3 Describe the tensor product of vector spaces and its basic properties. K1, K3 

1.4 Outline modules, submodules, quotients, and direct sum of modules K1, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Demonstrate accurate and efficient use of advanced algebraic 

techniques 

S1, S5, S8 

2.2 Calculate the matrix exponential and its determinant. S1, S8 

2.3 Perform tensor product. S2, S8 

2.4 Distinguish between vector spaces and modules. S3, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Analyze quantitative data verbally, graphically, symbolically and 
numerically 

V1, V4 

3.2  Communicate quantitative data verbally, graphically, symbolically and 
numerically 

V3, V4 

3.3  Integrate appropriately technology into mathematical processes  V2, V4 

3.4 Generalize mathematical concepts in problem-solving through 
integration of new material and modeling  

V1, V2, V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Some revisions of: Caley Hamilton theorem, Characteristic polynomials, 
minimum polynomials and the spectral of a linear transformation. 6 

2 More Theory of diagonalizations and quadratic forms. 3 

3 
The exponential of a square matrix and the relationship between 
determinant of exponential of a square matrix and the exponential of the 
trace of the same matrix. 

3 

4   Tensor product of two matrices (Kronecker product). 2 
5  Tensor product of two vector spaces. 6 
6  Modules as a generalization of vector spaces. 6 
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7 Modules over principal ideal domains.  4 
Total 30 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
  Definition and properties of the 
matrix exponential and its 
determinant 

Lecture and Tutorials  Exams, quizzes 

1.2 
Describe the tensor product of two 
matrices. 

Lecture and Tutorials  Exams, quizzes 

1.3 
Describe the tensor product of vector 
spaces and its basic properties. 

Lecture and Tutorials  Exams, quizzes 

1.4 
 Outline modules, submodules, 
quotients, and direct sum of modules 

Lecture and Tutorials Exams, quizzes 

2.0 Skills 
2.1  Demonstrate accurate and efficient 

use of advanced algebraic techniques 
Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.2 Calculate the matrix exponential and 
its determinant 

Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.3 Perform tensor product. 
. 

Lecture/Individual or 
group work  

Exams, quizzes, 
Homework 

2.4 Distinguish between vector spaces 
and modules. 

Lecture/Individual or 
group work 

Exams, quizzes, 
Homework 

3.0 Values 
3.1 Analyze quantitative data verbally, 

graphically, symbolically and 
numerically 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

3.2 Communicate quantitative data 
verbally, graphically, symbolically 
and numerically 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

3.3 Integrate appropriately technology 
into mathematical processes 
 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays   

3.4 Generalize mathematical concepts in 
problem-solving through integration 
of new material and modeling 

Lecture/Individual or 
group work  

Exams, quizzes, 
research essays  

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 examMidterm  Sixth week  30% 
2 Quizzes, homework, and research essays During semester 20% 
4 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student’s work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Roman, Steven, S. Axler, and F. W. Gehring. Advanced linear 
algebra. Vol. 3. New York: Springer, 2005. 

•  Hoffman, Kenneth. Linear algebra. Englewood Cliffs, NJ, 
Prentice-Hall, 1971. 

 

Essential References 
Materials 

• Weintraub, Steven H. A Guide to Advanced Linear Algebra. No. 
44. MAA, 2011. 

•  G. Strang, Introduction to Linear Algebra. 5th Edition. Wellesley, 
MA: Wellesley-Cambridge Press,  2016. 

Electronic Materials https://en.wikipedia.org/wiki/Linear_algebra 

Other Learning 
Materials 

Computing data for matrices such eigenvalues and eigenvectors using 
computer packages. 

 
 
 
 
 
 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students or Online via Blackboard if the administration 
approved Online Teaching for this Course 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  
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Item Resources 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

Blackboard 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Ahmad Mohammed Alghamdi and Eman Allugmani 

Reference No.  

Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Level 12 
4.  Pre-requisites for this course (if any): 
Elementary Topology 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 30 100% 
2 Blended    
3 E-learning   
4 Distance learning    
5 Other    

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio  
3 Tutorial    
4 Others (specify)  
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
This course provides an introduction to topology, which is the field of mathematics concerned 
with a formalization of the notion of “shape”. Most of the course will focus on the area within 
topology known as point set topology. We will define topological spaces and discuss some 
important examples, such as metric spaces. We will study a variety of properties of 
topological and metric spaces, including compactness, connectedness, , product spaces, 
convergence, function spaces ,and path connectedness 
2. Course Main Objective 
The purpose of this course is to introduce students by the concepts of topology. Precisely, 
students will be able to state basic definitions such as that of a topology, basis for a topology, 
sub-basis for a topology, open sets, closed sets, subspace and product topologies, injective, 
surjective, bijective and continuous maps between topological spaces, homeomorphism, 
connectedness, compactness, Hausdorff, normal and regular topological spaces. Students will 
also be able to use these notions in constructing mathematical arguments and proofs. In 
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addition, students will be able to recite examples of standard topological spaces, and recite or 
create examples of topological spaces having various properties. Students will be able to 
complete with rigor some basic proofs of theorems involving topological spaces. 
 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and understanding  
1.1 Recall terms, definitions and theorems related to topology K1, K4 
1.2 Outline concepts such as open and closed sets, interior, closure and 

boundary 
K3, K4 

1.3 Recognize the connection between metric spaces and topological spaces K2, K4 
1... Memorize various notions of compactness K2, K4 

2 Skills :  
2.1 Classify properly the most important examples of topological spaces S1, S8 
2.2 Apply the main features of metric spaces to prove the ''metrizability'' of 

a topological space 
S3, S5, S9 

2.3 Use continuous functions and homeomorphisms to examine structure of 
topological spaces 

S6, S8 

2... Employ Bolzano-Weiestrass property to study the compactness of metric 
spaces 

S2, S3, S8 

3 Values:  
3.1 Evaluate theoretical concepts in topology to understand real world 

applications 
V1, V2 

3.2 Write clear and precise proofs of the main results V2, V3 
3.3 Develop the theories, methods and techniques of the course to solve 

complex mathematical problems 
V1, V3, V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Topological Spaces: Definitions,properties and examples 5 
2 Basis ,subbasis ,subspaces.Separation Axioms 5 

3 Cartesian products of spaces ,Product topology and Properties of Product 
and Quotient spaces  5 

4 The metric spaces : examples - the metric problem 5 

5 
Continuous Functions: Examples - Classification of continuous functions 
over the topological and metric spaces - topological Equivalence, Examples, 

Topological and Hereditery properties. 
5 

6 
Compact spaces, Locally compact spaces, Compactness by the endpoint, 
Compactness by sequences connectedness, components, path connectedness 

and locally connectedness. 
5 

Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Recall terms, definitions and theorems 
related to topology Lecture Tutorials 

Exams (Quizzes, 
Midterm and Final). 
Written and possibly 
oral exam at the end 
of the course. In 
addition, 
compulsory work 
may be given during 
the course 

1.2 
Outline concepts such as open and 
closed sets, interior, closure and 
boundary 

Lecture Tutorials 

Exams (Quizzes, 
Midterm and Final). 
Written and possibly 
oral exam at the end 
of the course. In 
addition, 
compulsory work 
may be given during 
the course 

… 

Recognize the connection between 
metric spaces and topological spaces, 
Memorize various notions of 
compactness 

Lecture Tutorials 

Exams (Quizzes, 
Midterm and Final). 
Written and possibly 
oral exam at the end 
of the course. In 
addition, 
compulsory work 
may be given during 
the course 

2.0 Skills 

2.1 Classify properly the most important 
examples of topological spaces 

Lecture Individual or 
group work 

Exams (Quizzes, 
Midterm and Final). 
Homework 

2.2 
Apply the main features of metric 
spaces to prove the ''metrizability'' of a 
topological space 

Lecture Individual or 
group work 

Exams (Quizzes, 
Midterm and Final). 
Homework 

… 

Use continuous functions and 
homeomorphisms to examine 
structure of topological spaces, 
Employ Bolzano-Weiestrass property 
to study the compactness of metric 
spaces L 

Lecture Individual or 
group work 

Exams (Quizzes, 
Midterm and Final). 
Homework 

3.0 Values 

3.1 
Evaluate theoretical concepts in 
topology to understand real world 
applications 

Lecture Individual or 
group work 

work Exams 
(Quizzes, Midterm 
and Final). Research 
Essays 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

3.2 Write clear and precise proofs of the 
main results 

Lecture Individual or 
group work 

work Exams 
(Quizzes, Midterm 
and Final). Research 
Essays 

… 
Develop the theories, methods and 
techniques of the course to solve 
complex mathematical problems 

Lecture Individual or 
group work 

work Exams 
(Quizzes, Midterm 
and Final). Research 
Essays 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Homework and Quizzes During the semester 20 
2 Mid exam 6 30 
4 Final exam. End the semester 50 
5    
6    
7    
8    

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to 
the questions of students about concepts studied during the lectures. 
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks Munkres J. R.; Topology, Second Edition. Prentice Hall, Incorporate. 
New York, 2000.  

Essential References 
Materials Sidney A. Morris, Book: topology without tears, 2006. 

Electronic Materials 
http://www.mathramz.com/xyz/index.php  
http://math.niu.edu./ 
http://ntnu.no/conservation 

Other Learning 
Materials Libraries 
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2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show. 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None. 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. Students Direct 

Quality of learning resources Students Direct 
Quality of learning resources Students Direct 
   
   
   
   

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required  Elective ✔  
3.  Level/year at which this course is offered: Level 8/ year 3 
4.  Pre-requisites for this course (if any): 

Introduction to Group Theory 
MTH3221-4 

 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Group theory is an essential part of modern mathematics. This course is an advanced in group theory.  
This is an advanced course of group theory which contains the following topics, as Revision of the 
concept of groups and group actions on sets, (Cayley’s Theorem as an application) and Burnside 
counting argument and Orbit Stabilizer Theorem as a consequence of group action. Sylow Theorems 
are an essential part of the course. Then composition series, nilpotent and solvable groups, free abelian 
groups and free groups, simplicity of the alternating group and the projective special linear group, and 
the fundamental theorem of finitely generated abelian groups. The course, will emphasize both the 
theory and the examples. 
 

2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
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skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify groups, group actions and Sylow Theorems, nilpotent and 
solvable groups. 

K1, K3 

1.2 Identify different methods of recognize finitely generated abelian 
groups.  

K2 

1.3 Present basic concepts and properties of simple groups.  K3, K4 

1.4 State the basic rules of semidirect product of two groups K1, K3 

1.5 Describe Burnside counting argument and its applications K1, K4 

1.6 Define direct and semidirect product of groups.  K3, K4 

1.7 State and recognize simple, nilpotent, solvable groups. K1, K3, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between nilpotent and non-nilpotent groups.   S3, S8 

2.2 Use methods of Burnside counting argument and its applications S6, S8 

2.3 Apply algebraic structures on projective PSL special linear groups and 
their subgroups.  

S3, S5, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on simple group theory as 
part of mathematics, which is the key to understand most of 
mathematical subjects. (An is a simple group for n not equal 4.) 

V2, V4 

3.2 Interpret free groups and free abelian groups.  V3 

3.3 Evaluate fundamental concepts of groups, cyclic groups, normal 
subgroups, and the interrelationship between  group action of p-groups 

V2, V3 

3.4 Generalize mathematical concepts in problem-solving through Sylow 
theorems of new material and modeling which are related to group 
theory. 

V4 
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C. Course Content 
No List of Topics 

Contact 
Hours 

1 Revision of the concept of groups and group actions on sets, 
Cayley’s Theorem as application 

4 
 

2 Finite p-groups and Sylow’s Theorems 6 
 

3 Simple Groups and Simplicity of An, PSL 4 
 

4 Direct and Semidirect Product of groups and compositions 
series. 

4 
 

5 Free Abelian Groups and Free Groups 4 
 

6 Fundamental Theorem of finitely generated Abelian groups 4 
 

7 Finite Nilpotent and Soluble Groups 4 
 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Identify groups, group actions and 
Sylow Theorems, nilpotent and 
solvable groups. 

Lecture and Tutorials  Exams, quizzes 

1.2 
Identify different methods of 
recognize finitely generated abelian 
groups. 

Lecture and Tutorials  Exams, quizzes 

1.3 
Present basic concepts and properties 
of simple groups.  

Lecture and Tutorials  Exams, quizzes 

1.4 
State the basic rules of semidirect 
product of two groups 

  

1.5 
Describe Burnside counting argument 
and its applications 

Lecture and Tutorials  Exams, quizzes 

1.6 
Define direct and semidirect product 
of groups and composition series 

Lecture and Tutorials  Exams, quizzes 

1.7 
State and recognize simple, nilpotent, 
solvable groups. 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.0 Skills 
2.1 Compare between nilpotent and non-

nilpotent groups.   
Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use methods of Burnside counting 
argument and its applications 

Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply algebraic structures on 
projective PSL special linear groups 
and their subgroups. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on simple group theory as 
part of mathematics, which is the key 
to understand most of mathematical 
subjects. (An is a simple group for n 
not equal 4.) 

Lecture and Individual 
or group work  

Exams, quizzes 

3.2 Evaluate fundamental concepts of 
groups, cyclic groups, normal 
subgroups, and the interrelationship 
between  group action of p-groups 

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
groups, cyclic groups, normal 
subgroups, and the interrelationship 
between group action and permutation 
representation. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through Sylow 
theorems of new materials and 
modeling which are related to group 
theory. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1- A course in group theory by John S. Rose: Publisher: 
Cambridge University Press Language: English Pages: 318 
ISBN 10: 0521214092 ISBN 13: 9780521214094, Year 
(1978) 

2- Abstract Algebra by D. Dummit and R. Foote; Publisher: 
Wiley; 3 edition (July 14, 2003) Language: English ISBN-10: 
0471433349 ISBN-13: 978-0471433347 

3-Basic Abstract Algebra by: P. B. Bhattacharya, S. K. Jain, S. R. 
Nagpaul, Cambridge University Press, Jum. II 21, 1415 
AH - Mathematics - 487 pages ISBN: 0-521-46081-6 and 0-521-
46629-6 
3- Algebra by Thomas W. Hungerford, Edition: 8th Publisher: 

Springer Language: English Pages: 504 / 265 ISBN 10: 
0387905189 ISBN 13: 9780387905181, Year:(2003)  

4- A course in group theory by John F. Humphreys, publisher: 
Oxford University Press Language: English Pages: 292 ISBN 
10: 0198534590 ISBN 13: 9780198534594 Series: Oxford 
science publications Year (1996) 

Essential References 
Materials 

1- A First Course in Abstract Algebra, 7th Edition 7th edition, by 
John B. Fraleigh; Publisher: Pearson; 7 edition (November 16, 2002) 
ISBN-10: 0201763907: ISBN-13: 978-0201763904 
2- Modern Algebra: An Introduction 6th Edition, by John R. Durbin; 
Publisher: Wiley; 6 edition (December 31, 2008) 
ISBN-10: 0470384433 ISBN-13: 978-0470384435. 

3 – Theory and Problems of Abstract Algebra by Frank Ayres 
and Lloyd R. Jaisingh, Schaum’s Outlines Series. Second 
Edition. 

Electronic Materials 

- (http://www.math.niu.edu/~beachy/abstract_algebra/study_guide/co
ntents.html) 

- https://en.wikipedia.org/wiki/group_theory 
- https://en.wikipedia.org/wiki/Algebraic_structure 
- http://mathworld.wolfram.com/GroupTheory.html 

http://mathworld.wolfram.com/topics/GroupTheory.html 
Other Learning 

Materials None 

 
2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  
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Item Resources 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Abdullah Ahmad Asseri 

Reference No.  

Date  
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A. Course Identification  
 

1.  Credit hours: 3 

2. Course type 

a. University  College  Department  Others   

b. Required  Elective   

3.  Level/year at which this course is offered: Fourth year 

4.  Pre-requisites for this course (if any): 

MTH2112-4 

5.  Co-requisites for this course (if any): Not applicable 

 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 

2 Blended  0 0 

3 E-learning 0 0 

4 Distance learning  0 0 

5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 24 Hours  
2 Tutorial   4 Hours  
3 Midterm Exam 2 Hours 
 Total 30 Hours 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
An introduction to the elements of functional analysis in Banach spaces and Hilbert spaces. 
 
2. Course Main Objective 

• To study certain topological-algebraical structures and the methods by which the 
knowledge of these methods can be applied to analytic problems. 

• The objectives of the course is the study of the main properties of bounded operators 
between Banach and Hilbert spaces. 

 
3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 To learn to recognize the fundamental properties of normed spaces and 
of the transformations between them. 

K1, K3 
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CLOs Aligned 
PLOs 

1.2 Understand the notions of inner product K4 
1.3 Identify metric and normed spaces K2 
1.4 Basic theorems in functional analysis K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Sate definitions of a vector norm and an inner product on complex 

vector space  

S1, S8 

2.2 Give some examples of Banach spaces and Hilbert spaces. S3, S5, S9 
2.3 Prove the basic results about spaces and linear operators. S1, S8, S9 

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Write clear and precise proofs.  V2, V3 
3.2 Use the theories, methods and techniques of the course to solve 

functional analysis problems. 

V3, V4 

3.3 Solve continuity, linearity and convergence problems in metric, 
normed, Banach and Hilbert spaces. 

V2, V3, V4 

 

C. Course Content 
No List of Topics 

Contact 

Hours 

1 Normed spaces, Banach spaces 8 Hours 
2 Inner product spaces, Hilbert spaces 8 Hours 
3 Linear operators. Dual space 8 Hours 
4 Others (Tutorials, Exam, … ) 6 Hours 

Total 30 Hours 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 
1.1 Normed spaces, Banach spaces Lecture and 

Tutorials Exam 1.2 Inner product spaces, Hilbert spaces 
1.3 Linear operators. Dual space 
2.0 Skills 

2.1 Prove the basic properties of vector norms and 
inner products Lecture/ Individual 

or 
group work 

Exam 2.2 Prove the basic results concerning the Banach 
spaces and Hilbert spaces 

2.3 Verify the boundedness of some linear maps 
3.0 Values 

3.1 Appraise the Banach space as a 
‘‘complete normed vector space’’ 

Lecture/ Individual 
or Exam 
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Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

3.2 Appraise the Hilbert space as a 
‘‘complete inner product space’’ 

group work 

3.3 Justify the choice of different steps in problems 
resolution procedure. 

 
2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  % 30 
2 Quizes and homeworks During semester % 20  
3 Final exam End of semester % 50  

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures. Students are required to complete the homework 
problems. Students are welcome to work together on homework. However, each student must 
turn in his or her own assignments, and no copying from another student's work is permitted. 
Deadline extensions for homework will not be given. Students are encouraged to discuss with 
professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks The course will not be based on any particular textbook 

References Materials 
Erwin Kreyszig, Introductory functional analysis with applications, 
John Wiley and sons, 1978 

Electronic Materials None 

Other Learning 

Materials 
None 

 
2. Facilities Required 

Item Resources 
Accommodation 
(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  
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Item Resources 
Technology Resources 
 (AV, data show, Smart Board, software, etc.) Data Show, Smart Board  
Other Resources  
(Specify, e.g. if specific laboratory equipment is 
required, list requirements or attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation 

Methods 
Effectiveness of teaching and assessment  Students  Direct  
Quality of learning resources  Students  Direct  

Extent of achievement of course learning outcomes  Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department * Others   
b. Required  Elective *  
3.  Level/year at which this course is offered: Optional 

4.  Pre-requisites for this course (if any): 
Discrete Mathematics 

 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Graph theory is very important in pure mathematics as well as in applied mathematics. Graph 
theory can be used to study and investigate many phenomena in Physics, Chemistry, 
Computer Sciences, Information systems, Sc ecology and Business activities. In fact, graph 
theory is a good source to apply mathematics in the real life.  So, this is an introductory course 
in this field which is basic in the sense that this is the first time for students to learn the 
subject.  
 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify graphs. K2 
1.2 Identify simple graphs. K2 
1.3 Present basic concepts of graphs and their operations.  K1, K3 
1.4 State the Handshaking Theorem. K1, K3 
1.5 Identify planar graphs and colorings K2, K4 
1.6 Describe some properties of graphs K3 
1.7 Describe the degree sequences. K3 
1.8 Determine the types of graphs: Eulerian and Hamiltonian graphs. K2, K4 
1.9 State the isomorphism of graphs. K1, K3 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between directed and undirected graphs. S2, S4 
2.2 Use matrices to define Representation graphs. S5, S6, S8 
2.3 Apply trees and connectivity on graphs. S5, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on Graph theory, which is 
the key to understand most of applied mathematical subjects. 

V1 

3.2 Interpret graphical and qualitative representations of solutions to 
problems  

V3 

3.3 Evaluate fundamental concepts of graphs, simple graphs, directed and 
undirected graphs, and the interrelationship between trees and 
connectivity, and planar graphs and colorings.  

V2, V4 

3.4 Generalize mathematical concepts in problem-solving through 
integration of new material and modeling. 

V2, V3, V4 
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C. Course Content 
No List of Topics 

Contact 
Hours 

1 
Definitions and examples of graphs: 
Basic concepts of graphs, Simple graphs, directed and undirected graphs, 
degrees, Handshaking theorem, isomorphism of graphs,  

2 

2 Types of graphs: Eulerian and Hamiltonian Graphs, Complete graphs, Bi-
partite graphs, Wheels Graphs, Planar Graphs 

6 

3 Graph properties and operations of graphs 4 

4 Degree Sequences   2 
5 Representation Graphs by Matrices 4 
6 Trees and connectivity 6 

7 Planar Graphs and colorings 6 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
1.1 Identify graphs. Lecture and Tutorials  Exams, quizzes 
1.2 Identify simple graphs. Lecture and Tutorials  Exams, quizzes 

1.3 Present basic concepts of graphs and 
their operations.  

Lecture and Tutorials  Exams, quizzes 

1.4 State the Handshaking Theorem.   
1.5 Identify planar graphs and colorings Lecture and Tutorials  Exams, quizzes 
1.6 Describe some properties of graphs Lecture and Tutorials  Exams, quizzes 
1.7 Describe the degree sequences.   

1.8 Determine the types of graphs: 
Eulerian and Hamiltonian graphs.   

1.9 State the isomorphism of graphs.   
2.0 Skills 
2.1 Compare between directed and 

undirected graphs. 
Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Use matrices to define Representation 
graphs. 

Lecture and Individual 
or group work  

Exams, quizzes 

2.3 Apply trees and connectivity on 
graphs. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on Graph theory, which is 
the key to understand most of applied 
mathematical subjects. 

 Exams, quizzes 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
3.2 Interpret graphical and qualitative 

representations of solutions to 
problems  

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
graphs, simple graphs, directed and 
undirected graphs, and the 
interrelationship between trees and 
connectivity, and planar graphs and 
colorings.  

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical concepts in 
problem-solving through integration 
of new material and modeling. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  week  th6 30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student’s work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1- Graph theory  by: Ashay Dharwadker and Shariefuddin 
Pirzada, Amazon 2011 ISBN:1466254998.  

2- Discrete Mathematics and its applications by Kenneth H. 
Rosen McGraw Hill international Edition  ISBN-13: 978-007-
124474-9, ISBN-10: 007-124474-3. 

Essential References 
Materials 

H- Graph theory by Harary: AddisonWesley 1969. 
2- Introduction to graph theory by Wilson R. J. Oliver and Boyd, 
Edinburgh 1972, 

Electronic Materials https://en.wikipedia.org/wiki/Graph_theory 



 
7 

Other Learning 
Materials 

None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr. Maha Alshareef 
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department × Others   
b. Required × Elective   
3.  Level/year at which this course is offered: Elective / Forth year 
4.  Pre-requisites for this course (if any): 

Real Analysis 2 + Differential Equations 
 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 24 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others ( Exams, Quizzes, Activities, …  6 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is an introductory course to the theory of the calculus variations.  Key topics of 
the course include minimizers of functionals, Euler-Lagrange equations, Dirichlet integral, 
relaxation theory, regularity of minimizers. 
2. Course Main Objective 
The primary objective of the course is to introduce students to the concepts of the calculus of 
variations. Students will gain the basic and important knowledge about the topic. They will be 
able to investigate the existence and the regularity of minimizers of certain functionals. They 
will develop the ability to describe and analyze some models using related functionals. 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 
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CLOs Aligned 
PLOs 

1.1 Recognize the characteristics of some function spaces of importance 
such as Lp spaces and Sobolev spaces.   

K1, K4 

1.2 Define the Dirichlet Integral and recognize its properties. K3, K4 
1.3 Define the basic concept of a minimizer of a functional. K1, K3 
1.4 Recall the concepts of regularity of a minimizer  K3, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Investigate the existence of a minimizer of some functionals S1, S5, S8 
2.2 Derive Euler- Lagrange Equations S3, S8, S9 
2.3  Relate a minimizer to the corresponding Euler- Lagrange Equations S6, S8 
2.4 Determine the regularity of a minimizer of some functionals S5, S8, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Be able to describe and analyze some models using related functionals. V2, V3 
3.2 Use the theories, methods and techniques to solve some problems. V2, V3 
3.3 Justify the choice of different steps in problem resolution procedure. V3, V3, V4 
3.4 Show the ability to work independently and within groups. V2 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 :liminariesPre 
    Holder Continuity, Lp Spaces,  Sobolev Spaces, Convex Analysis.  8 

2 
Classical and Direct Methods 
  Introduction, Euler-Lagrange Equation, Dirichlet Integral, vectorial case, 
and Relaxation theory. 

8 

3 Regularity 
  The one dimensional case. Dirichlet Problem, Some General results  

8 

4 Others 
 Exam, Quizzes, Activities,…  

6 

Total 30 
 
 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 
Recognize the characteristics of some 
function spaces of importance such as 
Lp spaces and Sobolev spaces.   

Lecture and Tutorials  Exams, Exams, 
quizzes Homework 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.2 Define the Dirichlet Integral and 
recognize its properties. 

Lecture and Tutorials  Exams, quizzes 
Homework 

1.3 Define the basic concept of a 
minimizer of a functional. 

Lecture and Tutorials  Exams, quizzes 
Homework 

1.4 Recall the concepts of regularity of a 
minimizer  

Lecture and Tutorials  Exams, quizzes 
Homework 

2.0 Skills 
2.1 Investigate the existence of a 

minimizer of some functionals 
Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

2.2 Derive Euler- Lagrange Equations Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

2.3  Relate a minimizer to the 
corresponding Euler- Lagrange 
Equations 

Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

2.4 Determine the regularity of a 
minimizer of some functionals 

Lecture/ Individual 
or group work 

Exams, quizzes 
Homework 

2.5 Investigate the existence of a 
minimizer of some functionals 

Lecture/ Individual 
or group work 

Exams, quizzes 
Homework 

3.0 Values 
3.1 Be able to describe and analyze some 

models using related functionals. 
Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

3.2 Use the theories, methods and 
techniques to solve some problems. 

Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

3.3 Justify the choice of different steps in 
problem resolution procedure. 

Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

3.4 Show the ability to work 
independently and within groups. 

Lecture/ Individual 
or group work  

Exams, quizzes 
Homework 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  
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F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks • Introduction to the Calculus o Variations, Bernard Dacorogna, 
2004 

Essential References 
Materials 

• Calculus o Variations, M. Giaquinta, S. Hildebrandt  
• Ordinary and Partial Differential Equations, M. D. 

Raisinghania, 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department * Others   
b. Required  Elective *  
3.  Level/year at which this course is offered: 10 -12 level/4 year 

4.  Pre-requisites for this course (if any): 
Rings and fields theory. 4044407-3 

 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Coding theory is a new subject in mathematical sciences. This course is an introductory course 
aiming to give students some basic knowledge in this science. This includes the concept and 
different method of describing codes as well as main theorems concerning the 
main aim of coding theory. 
 
2. Course Main Objective 
This course will provide a common mathematical foundation for students in all of the 
programs, drawing upon the full range of undergraduate courses in mathematics. In addition, it 
will permit students to build upon and share knowledge already acquired while pointing out 
areas in which additional study may be needed. In addition, it will develop the communication 
skills and understanding of the process of doing mathematics necessary for graduate-level 
study. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify statements, coding and related terminology.   K2, K4 
1.2 Identify – weight and distance - Generating and check matrices.  K2 
1.3 Present basic concepts of linear codes.  K1 
1.4 State the main problem of coding theory K3, K4 
1.5 Describe some well-known types of codes such as BCH, Reed-

Solomon-Muller codes. 

K1, K3 

1.6 Define the notion of group rings   K1, K3 
1.7 Recognize  linear codes as ideals K2, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Compare between codes (BCH, Reed Solomon and Reed Muller).  S1, S8 
2.2 Use methods of solving problems for coding theory.  S3, S4 
2.3 Apply algebraic structures on coding theory. S5, S6, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Prepare for success in disciplines which rely on coding theory and their 
types. 

V1, V3 

3.2 Interpret the main problem of coding theory. V3 
3.3 Evaluate fundamental concepts of group rings for coding and zero 

divisors type codes. 

V2, V3 

3.4 Generalize mathematical models using linear codes. V5 
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C. Course Content 

No List of Topics 
Contact 
Hours 

1 
Introduction and motivation of coding theory: 

6 Basic definitions – weight and distance - Generating and check matrices- 
Encoding Error correcting codes; the main problem of coding theory. 

2 
Linear Codes: 

3 
Codes over finite fields – Equivalent codes - Cyclic linear Codes. 

3 
Bose–Chaudhuri–Hocquenghem (BCH Codes) 

6 Finite fields – Minimal polynomials – Cyclic Hamming codes - Decoding 
2 error correcting BCH code. 

4 Reed-Solomon Codes: 3 
Codes over Galois Fields with characteristic 2, Reed-Solomon codes. 

5 
Reed- Muller Codes: 3 

 Constructing Reed-Muller codes – Decoding Reed-Muller codes. 

6 
Codes and Group Rings 

6 
 The notion of group rings and their structure, Linear codes as ideals in 

group rings, Group rings as matrices, unit-type codes. 

7 
Zero divisors type codes: 3 

 Zero divisors type codes. 
Total 30 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Identify statements, coding and related 
terminology.   

Lecture and Tutorials  Exams, quizzes 

1.2 Identify – weight and distance - 
Generating and check matrices.  

Lecture and Tutorials  Exams, quizzes 

1.3 Present basic concepts of linear codes Lecture and Tutorials  Exams, quizzes 

1.4 State the main problem of coding 
theory 

  

1.5 
Describe some well-known types of 
codes such as BCH, Reed-Solomon-
Muller codes. 

Lecture and Tutorials  Exams, quizzes 

1.6 Define the notion of group ring. Lecture and Tutorials  Exams, quizzes 
1.7 Recognize  linear codes as ideals   
2.0 Skills 
2.1 Compare between codes (BCH, Reed 

Solomon and Reed Muller).  
Lecture and Individual 
or group work  

Exams, quizzes 

2.2 Interpret the main problem of coding 
theory. 

Lecture and Individual 
or group work  

Exams, quizzes 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
2.3 Apply algebraic structures on coding 

theory. 
Lecture and Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely on coding theory and their 
types. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.2 Interpret the main problem of coding 
theory. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.3 Evaluate fundamental concepts of 
group rings for coding and zero 
divisors type codes. 

Lecture and Individual 
or group work  

Exams, quizzes 

3.4 Generalize mathematical models 
using linear codes.. 

Lecture and Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1  examMidterm  6th week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1-  Hoffman et. al., Coding Theory the essentials, Marcel Dekker, 
Inc.270 Madison Ave. New York. United states. ISBN:978-0-
8247-8611-3. 

2- Introduction to the theory of Error-Correcting Codes.آNew 
York: WILEY, 1998. ISBN:047119047-9. 

3-  Steven Roman, Coding and Information Theory, Springer-
Verlag 1992. Berlin. ISBN: 978-0-387-97812-3. 

Essential References 
Materials  
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Electronic Materials  

Other Learning 
Materials 

None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Alghamdi and Dr Omiama Alshanqiti 
Reference No.  
Date  

 



 

 

 

Dep. Elective � 
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A. Course Identification  
 

1.  Credit hours:  
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: 
level 12 

 

4.  Pre-requisites for this course (if any): Numerical Analysis 1 
 
 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 30 100% 
2 Blended    
3 E-learning   
4 Distance learning    
5 Other    

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 20 
2 Laboratory/Studio  
3 Tutorial   10 
4 Others (specify)  
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
Many real-world problems are not solvable analytically, meaning that it is necessary to 
develop numerical methods to solve these problems. Additionally, applying these methods to 
large problems requires the algorithms to be implemented in a computer language such as 
MATLAB. This course addresses both the theoretical development of numerical methods and 
their implementation in MATLAB 
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2. Course Main Objective 
Many real-world problems are not solvable analytically, meaning that it is necessary to 
develop numerical methods to solve these problems. Additionally, applying these methods to 
large problems requires the algorithms to be implemented in a computer language such as 
MATLAB. This course addresses both the theoretical development of numerical methods and 
their implementation in MATLAB 
This course will introduce you to the essential problems and solution techniques of numerical 
linear algebra, including square linear systems, eigenvalue problems, and least squares 
 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Have knowledge and understanding of interpolation using different 

approaches 
K1, K3 

1.2 Have knowledge and understanding of various numerical methods K3, K4 
1.3 Be able to integrate related topics from separate parts of the course K1, K3, K4 

2 Skills :  
2.1 Formulate and solve relatively complicated mathematical models for real 

world problems where there is dependence in both time and space 
S1, S3, S4, 
S5, S8 

2.2 Be able to follow specialized and application-oriented technical literature 
in the area 

S7, S9 

2.3 Formulate and solve relatively complicated mathematical models for real 
world problems where there is dependence in both time and space 

S1, S3, S4, 
S5, S7, S8 

3 Values:  
3.1 Effectively work alone and in groups on the solution of problems V2 
3.2   
3.3   
3...   

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Interpolation using Cubic Spline method 6 
2 Interpolation using Least squares method 3 
3 Interpolation using Least squares method by orthogonal polynomial 6 
4 Chebyshev polynomials and Economization of Power series 6 
5 Rational function approximation 3 
6 Trigonometric Polynomial approximation 6 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.1 
Have knowledge and understanding of 
interpolation using different 
approaches 

Lectures - 
Discussions, and 
homework 

 

1.2 Have knowledge and understanding of 
various numerical methods 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

1.3 Be able to integrate related topics from 
separate parts of the course 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

2.0 Skills 

2.1 

Formulate and solve relatively 
complicated mathematical models for 
real world problems where there is 
dependence in both time and space 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

2.2 
Be able to follow specialized and 
application-oriented technical 
literature in the area 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

2.3 

Formulate and solve relatively 
complicated mathematical models for 
real world problems where there is 
dependence in both time and space 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

3.0 Values 

3.1 Effectively work alone and in groups 
on the solution of problems 

Lectures - 
Discussions, and 
homework 

Short quizzes, 
periodical and final 
exams. 

3.2    
…    

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Periodic exam (1) 6 30% 

3 Home work During the 
semester 

20% 

4 Final exam End the 
semester 

50% 

5    
6    
7    
8    

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
 
 

 



 
6 

F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks R.Burden, J.Faires:  Numerical Analysis 9 th edition  

Essential References 
Materials  

Electronic Materials  

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

(Classrooms, laboratories, demonstration rooms/labs, etc. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Smart board. - Classroom is equipped with a computer. - 
Provide projectors and related items.  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

Matlab software – Smart board 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment. Students Direct 

Quality of learning resources. Students Direct 
Extent of achievement of 
course learning outcomes. Faculty member Direct 

   
   
   
   

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required  Elective ✔  
3.  Level/year at which this course is offered: Tenth or Twelfth level/Fourth year 
4.  Pre-requisites for this course (if any): 

Analytical Geometry + Partial Differential Equations 
 
5.  Co-requisites for this course (if any): 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week %100 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   10 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This is an introductory course which presents the fundamental concepts from the subject area 
of tensor calculus. The material presented is suitable for a course in applied mathematics and 
is flexible enough to be presented to undergraduate students or beginning graduate students 
majoring in applied mathematics, engineering or physics.  
 
2. Course Main Objective 
The purpose of this course is to condense into an introductory text the definitions and 
techniques arising in tensor calculus. The material is presented to develop a physical 
understanding of the mathematical concepts associated with tensor calculus and develop the 
basic equations of tensor calculus, differential geometry and continuum mechanics which 
arises in engineering applications. From these basic equations one can go on to develop 
models of applied mathematics. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify the difference between scalar, vectors and tensors. K2 
1.2 Write tensors in index notation and define quantities which can be 

represented by a letter with subscripts or superscripts attached which 
determines the order of the system. 

K3, K4 

1.3 Apply the summation convention in the quantities and easily express 
the long equations in a very simple form in index notation. 

K4 

1.4 Learn how scalars, vectors, matrices and higher order array can be 
thought of as a component of a tensor quantity. 

K1, K4 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Represent various physical laws in a form which is independent of the 

coordinate system chosen. 

S1, S5, S8 

2.2 Apply coordinate transformation from one coordinate system to another 
coordinate system.  

S3, S8, S9 

2.3 To identify whether a quantity is a tensor quantity or not? S6, S8 
3 Values: by the end of this course, the student is expected to be able 

to 
 

3.1 Express the tensor quantities as a tool to solve problems of engineering.  V1, V2 
3.2 Describe tensor by a set of functions, termed as components, just as a 

vector is determined by a set of components. 

V2, V3 

3.3 Understand how the set of all admissible transformations of coordinates 
form a group. 

V2, V4 

3.4 Define the tensor character of covariant and contravariant laws. V2, V3 
 

C. Course Content 
No List of Topics 

Contact 
Hours 

.1 Basic definitions of vectors and tensors, dummy and free index, 
summation convention, Kronecker delta and e-permutation symbols 

4 

2. 

Tensor notation on matrices, e-δ identity, application of indicial notation 
on various vector quantities, transformation law of co-ordinates, 
contravariant vector and tensor, covariant vector and tensors, mixed 
tensors, rank of a tensors, tensors of higher rank, symmetric and skew-
symmetric tensors. 

10 

 
 

 
 

 
 



 
5 

 
 
3. 

Tensor Algebra-Addition and subtraction of tensors, multiplication by a 
scalar, inner product and outer product, contraction, covariant 
differentiation and Christoffel symbols. 

 
 
10 

4. Theorems of Gauss, Green and stokes for fields and integration theorem. 6 
Total 30 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 Identify vectors and tensors of 
different nature 

Lecture and Tutorials  Exams, quizzes 

1.2 Knowledge of index notation Lecture and Tutorials  Exams, quizzes 

1.3 Present an account of basic concepts 
and definitions for tensor calculus. 

Lecture and Tutorials  Exams, quizzes 

1.4 Describe the mathematical quantities 
in term of tensors. 

Lecture and Tutorials  Exams, quizzes 

2.0 Skills 
2.1 Demonstrate the ability for solving 

mathematical problems involving 
vectors and tensors 

Lecture/Individual or 
group work  

Exams, quizzes 

2.2 Explain the transformation laws and 
their applications. 

Lecture/Individual or 
group work  

Exams, quizzes 

2.3 Apply tensors rules in the solution of 
some physical problems of science and 
engineering. 

Lecture/Individual or 
group work  

Exams, quizzes 

3.0 Values 
3.1 Recognize the notions of tensors and 

higher rank and their physical 
interpretation. 

Lecture/ Self-learning 
through the website 

Exams, quizzes 

3.2 Interpret graphical and qualitative 
representations of solutions to 
problems. 

Lecture/ Self-learning 
through the website 

Exams, quizzes 

3.3 Generalize mathematical concepts in 
problem-solving through tensor 
calculus  

Lecture/Individual or 
group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  %30 
2 Quizes and homeworks During semester %20 
3 Final exam End of semester %50 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to give their office hours. Each member allocates at least 3 
hours per week to give academic advice to students. 
Students are required to complete the home assignments and attend regular lectures  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

• Heinbockel, J. H., Introduction to Tensor Calculus and 
Continuum Mechanics (1996). 

• Tensor Analysis with Applications by Zafar Ahsan, Anamaya 
Publication, 2008. 

• Schaum’s Outline of Tensor Calculus, BY David C. Kay, 
2011. D. C. Kay "Theory and Problems of Tensor Calculus" 
McGraw-Hill 1988 

• Spiegel, E.C., Vector and an Introduction to Tensor Analysis, 
(McGraw Hill, 2016). 

Essential References 
Materials 

 
Tensor calculus - Wikipedia 
https://en.wikipedia.org › wiki › Tensor calculus 
 

Electronic Materials Laptop, smart board, and projector. 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate at least 30 
students. 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 
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G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students Direct 

Quality of learning resources  Students Direct 
Extent of achievement of 
course learning outcomes  

Faculty Member 
 

Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required  Elective ✔  
3.  Level/year at which this course is offered: Eleventh level/ Fourth year 

4.  Pre-requisites for this course (if any): 
Ordinary differential equations 

 
5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  

This course introduces the basics of the science of integral equations, including the classification 

of integral equations. The conversion of ordinary differential equations to integral equations and 

the converse. Also, discuss some famous techniques for solving integral equations with 

continuous kernels. 

2. Course Main Objective 

The objective of the course is to achieve an elementary knowledge of integral equations. The 

goals are mainly efficiency in converting differential equations into integral equations, and then 

solving linear integral equations; using different techniques. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Define the related basic concepts, theories, and principles to integral 
equations. 

K1, K4 

1.2 Recognize the classifications of integral equations. K3, K4 
2 Skills: by the end of this course, the student is expected to be able to  

2.1 Construct the exact solution for some initial or boundary value problems 
using integral equations techniques. 

S1, S3, S8 

2.2 Use methods for obtaining solutions to some kinds of integral equations  S5, S8, S9 
2.3 Compare several methods for solving different kinds of integral 

equations. 

S2, S8, S9 

3 Values: by the end of this course, the student is expected to be able to  
3.1 Develop the concept of the connection of integral equations with many 

mathematical and physical disciplines. 

V2, V3, V4 

3.2 Solve problems using a range of formats, theorems, and methods. V1, V2 
3.3 Ability to analyze mathematical problems and to implement short 

programs for solving it. 

V1, V2, V5 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 
Introductory Concepts (Definition of an integral equation, Types of the 

integral equations, Linear integral equations, Classification of linear integral 
equations with respect to its formula and its kernel). 

3 

2 

The relation between differential Equations and Integral Equations 
(Converting IVP to Volterra integral equations. Converting Volterra integral 

equations to IVP. Converting BVP to Fredholm integral equations. 
Converting Fredholm integral equations to BVP). 

6 

3 Some methods to solve Fredholm integral equation with continuous kernel: 
(The degenerate kernel, successive approximations, resolvent kernel method) 

9 

4 Collocation method and Galerkin method 3 

5 Some methods to solve Volterra integral equation with continuous kernel: 
(successive approximations, resolvent method, and Laplace transform) 

6 

6 Abel's integral equations (Abel's integral equations and the generalized Abel's 
integral equations, the Laplace transform method)  

3 

Total 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 
Define the related basic concepts, theories, 
and principles to integral equations. Lecture and Tutorials Exams, 

Quizzes 
Homework 

 1.2 
Recognize the classifications of integral 
equations. 

Lecture and Tutorials 

2.0 Skills 
2.1 Construct the exact solution for some initial 

or boundary value problems using integral 
equations techniques. 

Lecture/Individual or 
group work 

Exams, 
Quizzes 

Discussion 
2.2 Use methods for obtaining solutions to some 

kinds of integral equations  
Lecture/Individual or 

group work 
2.3 Compare several methods for solving 

different kinds of integral equations. 
Lecture/Individual or 

group work 
3.0 Values 
3.1 Develop the concept of the connection of 

integral equations with many mathematical 
and physical disciplines. 

Lecture/Individual or 
group work 

Exams, 
Homework 
Discussion 

3.2 Solve problems using a range of formats, 
theorems, and methods. 

Lecture/Individual or 
group work 

3.3 Ability to analyze mathematical problems 
and to implement short programs for solving 
it. 

Lecture/Individual or 
group work 

 
2. Assessment Tasks for Students  
# Assessment task* Week Due Percentage of Total Assessment Score 
1 Midterm exam Sixth week 30% 
2 Quizzes and homework During the semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice: 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with a professor about homework problems. 
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F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 
Linz, P. (1985). Analytical and numerical methods for Volterra 

equations. Society for Industrial and Applied Mathematics. 

Essential References 
Materials 

Rahman, M. (2007). Integral equations and their applications. WIT 

press. 

Electronic Materials  

Other Learning 
Materials 

Delves, L. M., & Mohamed, J. L. (1988). Computational methods for 

integral equations. CUP Archive. 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required  Elective ✔  
3.  Level/year at which this course is offered: Eleventh level/Fourth year 
4.  Pre-requisites for this course (if any): 

Ordinary differential equations 
5.  Co-requisites for this course (if any): 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 30 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 30 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
Mathematical methods are increasingly becoming important in the study of biological 
systems. This course will introduce mathematical models for some biological phenomenon 
such as growth, spread of infectious diseases, competition between species and prey-predator 
relationships. 
2. Course Main Objective 
The course objective is to help students get to know with the application of mathematics in 
biology and how can mathematical terms describe a biological phenomenon. Moreover, it 
helps students to derive information on the long-time run about the phenomenon in 
consideration. 

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Learn some basic tools in the mathematical modeling of Biological 
systems and processes, 

K1, K2, K5 
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CLOs Aligned 
PLOs 

1.2 Learn how to model simple biological systems and processes K3, K5 
1.3 Describe the meaning of the mathematical terms of an equation K2, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Distinguish between continuous and discrete time models. S1, S3, S5, 

S7, S9 
2.2 Demonstrate an understanding of modeling population dynamics, 

including interacting populations. 

S5, S7, S8 

2.3 Demonstrate an understanding of the dynamics of epidemics. S7, S9 
2.4 Learn how to interpret the results obtained analytically S1, S9 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Work effectively in groups and independently V2 
3.2 Communicate discipline specific information in a written form with 

appropriate referencing 

V1, V2, V5 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 

Discrete-time Single Species Population Dynamics  
- Exponential Growth Model 
- Logistic Growth Model 
- Delay Mode 

6 

2 

Continuous-time Single Species Population Dynamics  
- Exponential Growth Model 
- Logistic Growth Model 
- Metapopulation Model 

6 

3 

Population Dynamics of Interacting Species 
-  Prey-Predator Models: Lotka-Volterra System 
- Modelling the Predator Functional Response 
- Competition 
- Mutualism 
- Interacting Metapopulations 

9 

4 

Infectious Diseases 
- Epidemics Models 
- Diseases in Metapopulation 

 

9 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.1 
Learn some basic tools in the 
mathematical modeling of Biological 
systems and processes, 

Lecture and Tutorials  Exams, HomeWorks 

1.2 Learn how to model simple biological 
systems and processes 

Lecture and Tutorials  Exams, HomeWorks 

1.3 Describe the meaning of the 
mathematical terms of an equation 

Lecture and Tutorials  Exams, HomeWorks 

2.0 Skills 
2.1 Distinguish between continuous and 

discrete time models. 
Lecture/ Individual 
or group work  

Exams, HomeWorks 

2.2 Demonstrate an understanding of 
modeling population dynamics, 
including interacting populations. 

Lecture/ Individual 
or group work  

Exams, HomeWorks 

2.3 Demonstrate an understanding of the 
dynamics of epidemics. 

Lecture/ Individual 
or group work  

Exams, HomeWorks 

2.4 Learn how to interpret the results 
obtained analytically 

Lecture/ Individual 
or group work  

Exams, HomeWorks 

3.0 Values 
3.1 Work effectively in groups and 

independently 
Lecture/Individual or 
group work  

Exams, HomeWorks 

3.2 Communicate discipline specific 
information in a written form with 
appropriate referencing 

Lecture/Individual or 
group work  

Exams, HomeWorks 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 4 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
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1.Learning Resources 

Required Textbooks 

Ø Mathematical Biology, J. D. Murray, Volume I: An 
Introduction. (2002) Springer-Verlag Berlin Heidlberg 

Ø Essential Mathematical Biology, N. F. Britton. (2003) 
Springer-Verlag London Limited. 

Essential References 
Materials 

Ø A course in Mathematical Biology: Quantitative Modeling 
with Mathematical and Computational Methods, Gerda  de 
Vries and et all (2006). Society for Industrial and Applied 
Mathematics (SIAM)-US 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  

 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Mathematical Optimization  

Course Code: MTH4451-3 

Program: BSc. in Mathematics 

Department:      Mathematical Sciences 

College: Applied Sciences 

Institution: Umm Al-Qura University 
 
 
 
 
 
 
 

 



 
2 

 

Table of Contents 
A. Course Identification .................................................................................................... 3 

6. Mode of Instruction (mark all that apply) ............................................................................... 3 

B. Course Objectives and Learning Outcomes ............................................................... 3 

1.  Course Description ................................................................................................................. 3 

2. Course Main Objective ............................................................................................................ 4 

3. Course Learning Outcomes ..................................................................................................... 4 

C. Course Content ............................................................................................................. 4 

D. Teaching and Assessment ............................................................................................ 5 

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods ....................................................................................................................................... 5 

2. Assessment Tasks for Students ............................................................................................... 5 

E. Student Academic Counseling and Support .............................................................. 5 

F. Learning Resources and Facilities ............................................................................... 6 

1.Learning Resources .................................................................................................................. 6 

2. Facilities Required ................................................................................................................... 6 

G. Course Quality Evaluation .......................................................................................... 6 

H. Specification Approval Data ....................................................................................... 7 

 
 
  



 
3 

A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department X Others   
b. Required  Elective X  
3.  Level/year at which this course is offered: Eleventh level/Fourth year 
4.  Pre-requisites for this course (if any):  
Multivariable Calculus + Linear Algebra 1 
 
5.  Co-requisites for this course (if any): 
None 
 

 
6. Mode of Instruction (mark all that apply) 

No� Mode of Instruction Contact Hours Percentage� 
1� Traditional classroom 3 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 20 
2 Laboratory/Studio 0 
3 Tutorial�  10 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 
1.  Course Description  
Optimization plays a major role in financial and economic theory, eg in maximizing a 
company's profits or minimizing its production costs. How to achieve such optimality is the 
concern of this course, which develops the theory and practice of maximizing or minimizing a 
function of many variables, either with or without constraints. This course lays a solid 
foundation for progression onto more advanced topics, such as dynamic optimization, which 
are central to the understanding of realistic economic and financial scenarios. 
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2. Course Main Objective 
On completion of this module, students should be able to: 

x Determine the definiteness of quadratic forms. 
x Determine exactly extrema of functions of several variables, with or without 

constraints, using Lagrange multipliers. 
x Determine extrema of functions of several variables subject to inequality constraints, 

using both classical and Kuhn-Tucker approaches. 
x Apply the theory to a range of problems arising in Mathematical Economics. 

  
3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding  
1.1 Have an enhanced knowledge of the basic concept of mathematical 

optimization and elementary examples. 
 

1.2 Students will be able to understand and practice of maximizing or 
minimizing a function of many variables. 

 

1.3 Students will be able to transform an optimization problem into its standard 
form. 

 

1.4 Students will be able to understand and apply the optimality conditions for 
unconstrained and constrained optimization problems. 

 

2 Skills :  
2.1 Students will be able to formulate and solve an optimization problem for a 

given application. 
 

2.2 Students will be able to solve the optimization problem for a function of 
many variables, either with or without constraints. 

 

2.3 Students will be able to know how to interpret results of simplex problems 
for unconstrained and constrained optimization. 

 

3 Values:  
3.1 Understanding of mathematical optimization concepts.  
3.2 Improve the knowledge of students for self-learning abilities.  
3.3 Recognize, formulate, and solve linear optimization problems.  

�
C. Course Content 

No� List of Topics 
Contact 
Hours�

1 Partial derivatives, total derivatives, gradient vectors, directional derivatives, 
implicit differentiation. 5 

2 Jacobian, Taylor series, Hessian matrix, extrema. 5 

3 Quadratic forms and eigenvalues, definiteness using principal minor tests, 
local extrema. 5 

4 Unconstrained optimization, applications in economics, Cobb-Douglas 
production functions. 5 

5 Constrained maximization with equality constraints, Jacobian derivative, 
constraint qualifications, Lagrange multipliers, constrained quadratic forms. 5 

6 
Bordered Hessian, constrained maximization and minimization, Kuhn-Tucker 
theory, application to mean-variance portfolio theory and the Markowitz 
model. 

5 

Total� 30 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 
Assessment Methods 
Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.0 Knowledge and Understanding 

1.1 
Have an enhanced knowledge of the 
basic concept of mathematical 
optimization and elementary examples. 

Traditional Lectures, 
Tutorial, Homework 
consisting in solving 
selected exercises. 

Exams, quizzes, 
Homework 
 

1.2 
Students will be able to understand and 
practice of maximizing or minimizing 
a function of many variables. 

1.3 
Students will be able to transform an 
optimization problem into its standard 
form. 

1.4 

Students will be able to understand and 
apply the optimality conditions for 
unconstrained and constrained 
optimization problems. 

2.0 Skills 

2.1 
Students will be able to formulate and 
solve a linear optimization problem for 
a given application. 

Traditional Lectures, 
Tutorial, Homework 
consisting in solving 
selected exercises. 

Exams, quizzes, 
Homework 
 

2.2 

Students will be able to solve the 
optimization problem for a function of 
many variables, either with or without 
constraints. 

2.3 

Students will be able to know how to 
interpret results of simplex problems 
for unconstrained and constrained 
optimization. 

3.0 Values 

3.1 Understanding of mathematical 
optimization concepts. Traditional Lectures, 

Tutorial, Homework 
consisting in solving 
selected exercises. 

Exams, quizzes, 
Homework 
 

3.2 Improve the knowledge of students for 
self-learning abilities. 

3.3 Recognize, formulate, and solve linear 
optimization problems. 

2. Assessment Tasks for Students  
# Assessment task* � Week Due Percentage of Total 

Assessment Score�
1 $VVLJQPHQWV��4XL]]HV��DQG�RU�SURMHFW 'XULQJ�VHPHVWHU ��� 
2 0LGWHUP�H[DP Sixth Week  ��� 
3� )LQDO�H[DP Final Week ��� 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
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All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 3 hours per week to give academic advice to students and to better explain the 
concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and no 
copying from another student's work is permitted. Deadline extensions for homework will not be 
given. Students are encouraged to discuss with professor about homework problems.  
 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1) C. P. Simon, L. Blume 1994: Mathematics for economists, W. W. 
Norton (Highly recommended). 

2) A. C. Chiang 1984: Fundamental methods of mathematical 
economics (International Edn.), McGraw-Hill (very good). 

Essential References 
Materials 

1) A. Ostaszewski, Mathematics in economics : models and methods, 
Blackwell, 1993. 
2) Enid R. Pinch 2002: Optimal control and the calculus of variations. 
Oxford Science Publications. 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.)�

Classroom (3 hours), Capacity = 30 Students (per group) 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.)�
Data Show, Smart Board 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list)�

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment Students Direct 

Quality of learning resources Students 
Direct Assessment via 
Quizzes, 0LGWHUP Exams, and 
Final Exam  

Extent of Course Learning Faculty Member Direct 
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Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Outcomes (CLOs) attainment 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 
Council / Committee �
Reference No. �
Date �
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A. Course Identification  
 

1.  Credit hours: 3 

2. Course type 

a. University  College  Department ✔ Others   

b. Required  Elective ✔  

3.  Level/year at which this course is offered: Eleventh level/Fourth year 

4.  Pre-requisites for this course (if any): 
Partial differential equations 

 

5.  Co-requisites for this course (if any): 
 

Not applicable 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Three hours/week 100% 

2 Blended  0 0 

3 E-learning 0 0 

4 Distance learning  0 0 

5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 24 
2 Laboratory/Studio 0 
3 Tutorial   6 
4 Others (specify) 0 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This module aims at giving an introduction of the modern theory and at highlighting its many 
intriguing connections with other areas in mathematics, such as the theory of special 
functions, algebra and (discrete) geometry, and with physics. 
 
2. Course Main Objective 
On completion of this module, students should be able to: 

• Construct simple solutions of ordinary and partial difference equations. 
• Use Backlund transformations to obtain discrete equations from continuous ones and 

vice versa. 
• Manipulate Lax pairs and overdetermined systems of linear difference equations. 
• Derive continuum limits from integrable difference equations. 
• Derive integrable mappings from lattice equations and the corresponding invariants. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student is 
expected to be able to 

 

1.1 Have an enhanced knowledge of the basic concepts of integrable systems and 
elementary examples. 

K1, K4 

1.2 Apply theoretical concepts in discrete integrable systems to answer questions 
of scientific interest. 

K3 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 Recognize the basic concepts of discrete integrable systems. S1, S8 
2.2 The ability of deriving discrete equations from continuous ones and vice 

versa. 

S3, S5, 
S9 

2.3 The ability of constructing simple solutions of ordinary and partial difference 
equations. 

S3, S8 

2.4 The ability of deriving integrable mappings from lattice equations and the 
corresponding invariants. 

S1, S2, 
S8 

3 Values: by the end of this course, the student is expected to be able to  
3.1 Understanding of mathematical concepts. V2 
3.2 Have the ability to prove fundamental results using different techniques. V2, V3 
3.3 Be able to explore and analyze the geometric properties of integrable 

mappings for selected difference equations. 

V2, V3, 
V4 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 Difference equations. 6 
2 Backlund transformations and discrete equations. 6 
3 Integrability of partial difference equations 6 
4 Continuum limits of lattice partial difference equations 6 
5 One-dimensional lattice and maps 6 

Total 30 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 
Have an enhanced knowledge of the 
basic concepts of integrable systems 
and elementary examples. 
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Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.2 
Apply theoretical concepts in discrete 
integrable systems to answer questions 
of scientific interest. 

 
Lecture and Tutorials  

Exams, quizzes, 
Homework 

2.0 Skills 

2.1 Recognize the basic concepts of 
discrete integrable systems. 

 
 
 
Lecture/Individual or 
group work, 
Homework consisting 
in solving selected 
exercises. 
 
 

 
 
 
 
Exams, quizzes, 
Homework 

2.2 The ability of deriving discrete 
equations from continuous ones and 
vice versa. 

2.3 The ability of constructing simple 
solutions of ordinary and partial 
difference equations. 

2.4 The ability of deriving integrable 
mappings from lattice equations and 
the corresponding invariants. 

3.0 Values 

3.1 Understanding of mathematical 
concepts. 

  
Lecture/Individual or 
group work, 
Homework consisting 
in solving selected 
exercises. 

 
 
Exams, quizzes, 
Homework 

3.2 Have the ability to prove fundamental 
results using different techniques. 

3.3 Be able to explore and analyze the 
geometric properties of integrable 
mappings for selected difference 
equations. 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homework During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice : 
All faculty members are required to be in their offices outside teaching hours. Each member 
allocates at least 3 hours per week to give academic advice to students and to better explain 
the concepts seen during the lectures.  
Students are required to complete the homework problems. Students are welcome to work 
together on homework. However, each student must turn in his or her own assignments, and 
no copying from another student's work is permitted. Deadline extensions for homework will 
not be given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 
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1.Learning Resources 

Required Textbooks Hietarinta, Jarmo, Nalini Joshi, and Frank W. Nijhoff. Discrete 
systems and integrability. Vol. 54. Cambridge university press, 2016. 

Essential References 

Materials 

1) B. Grammaticos, Y. Kosmann-Schwarzbach and T. Tamizhmani, 
Eds., Discrete integrable systems, (Springer Verlag, 2004). 
2) L.M. Milne-Thomson, The calculus of finite differences, re-edited 
by AMS Chelsea publications (American Math. Soc., 2000). 
3) A.I Bobenko and Yu. B. Suris, Discrete differential geometry, 
Graduate Studies in mathematics vol. 98, (American Math Soc., 
2008). 
4) Yu. Suris, The problem of integrable discretization: Hamiltonian 
approach, (Birkhauser Verlag, 2003). 

Electronic Materials None 

Other Learning 

Materials 
None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 
students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Twelve level/Fourth year 
4.  Pre-requisites for this course (if any): 

Research Project (1) 

5.  Co-requisites for this course (if any): 
 

Not applicable 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom 0 0 
2 Blended  0 0 
3 E-learning 0 0 
4 Correspondence  Three hours/week 100% 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 0 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (meeting in supervisors office) 30 
 Total 30 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This course is the second one course for research project. That students will continue their 
investigations for a specific moderate problem in the field of mathematics. We assume that the 
students get all these items in the first research project methods and he is ready for advanced 
technique for dealing with mathematical problems. 

Ø Encouraging students to collect problems from web-based reference material 
and supervise classroom discussions. 

Ø Gain research experience and communication skills 
Ø Update references used in teaching process. 
Ø Use e-learning facilities more efficiently. 
Ø Use computer packages for solving exercises. 
Ø Manage software for applications in the corresponding topic 

2. Course Main Objective 
Introduce students to emerge mathematical subjects and to improve their knowledge 
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background and skills in this area. 
Introduce the students to research atmosphere. 
Help students to make a fruitful discussion in a mathematical question or problem. 
Gaining knowledge about the resources for obtaining the information, which will help 
in outgoing research. 
Using library, computers and internet for obtaining the required information for 
handling excellent research. 
Getting knowledge about how to write scientific reports. 
Implement a small research project. 
Make a presentation using up to date presentation packages. 
Choosing the appropriate mathematical topic and the corresponding references. 
Focus on ethical standards in research, such as guidelines for authorship and 
copyright, and data-sharing policies while encouraging collaboration.  

3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Learn to handle a scientific project K1, K5 
1.2 Demonstrate detailed knowledge, a systematic understanding, 

critical thinking, and analysis of fundamental issues relating to a 
project management practitioner. 

K3, K5 

1.3 Plan and carry out a detailed and original piece of scientific 
research and communicate the results. 

K3, K5 

1.4 Develop important skills in summarizing a research area and 
understanding the research objectives. 

K3, K5 

2 Skills: by the end of this course, the student is expected to be able to  
2.1 State an excellent working knowledge of the project theories. S1, S2 
2.2 Reorganize and understand the basics properties related to the 

project. 
S4, S5 

2.3 Outline a mathematical modeling related to any biological 
phenomena and explain and interpret clearly concepts and 
outcome results. 

S7, S8 

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Ability to deal with various sources of knowledge and the ability 
to exploit and to estimate the time. 

V1 

3.2 Discuss the results with other colleagues and with supervisors. V2 
3.3 Demonstrate ethical, professional, and legal responsibilities in 

the dentistry profession. 
V4 

3.4 Use of Electronic Mail in communicating with others, colleagues 
and supervisor. 

V2, V4 
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C. Course Content 
No List of Topics 

Contact 
Hours 

1 Introduce a subject selected by the lecturer. 2 

2 Ways and means of collecting information through the library and 
online scientific recourses. 

2 

3 

Lear about journals, workshops, seminars, talks, conference, 
dissertation, report, books, research papers, scientific 
communications, patent publications, posters, scientific article, 
impact factor, etc. 

2 

4 How to find and read appropriate references and software 2 
5 Choose a subject and few elementary references. 4 
6 Develop some of the results therein. 5 
7 Preparation of a first version of the report. 5 
8 Discussion of the report and making corrections. 2 

9 Prepare a presentation and give a plenary talk (department 
seminar) 

4 

10 Prepare a poster with the main theorems and results 2 
Total 30 

 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 
1.1 Learn to handle a scientific project Ø discussion 

during the office 
hours with the 
supervisor. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

1.2 

Demonstrate detailed knowledge, a 
systematic understanding, critical 
thinking, and analysis of fundamental 
issues relating to a project 
management practitioner. 

1.3 
Plan and carry out a detailed and 
original piece of scientific research 
and communicate the results. 

1.4 

Develop important skills in 
summarizing a research area and 
understanding the research 
objectives. 

2.0 Skills 
2.1 State an excellent working 

knowledge of the project theories. 
Ø discussion 

during the office 
hours with the 
supervisor. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

2.2 Reorganize and understand the 
basics properties related to the 
project. 
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Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

2.3 Outline a mathematical modeling 
related to any biological phenomena 
and explain and interpret clearly 
concepts and outcome results. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

3.0 Values 
3.1 Ability to deal with various sources of 

knowledge and the ability to exploit 
and to estimate the time. 

Ø discussion 
during the office 
hours with the 
supervisor. 

Ø Self working of 
student on 
results deduction 
and 
interpretation. 

Ø Weekly 
discussion  

Ø Progress in 
writing the 
report  

Ø Seminar 
presentation 

Ø Poster on the 
overall report 

3.2 Discuss the results with other 
colleagues and with supervisors. 

3.3 Demonstrate ethical, professional, 
and legal responsibilities in the 
dentistry profession. 

3.4 Use of Electronic Mail in 
communicating with others, 
colleagues and supervisor. 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Draft report Eighth week  40% 
2 Final report Nineth week 40% 
3 Presentation Tenth week 20% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
Supervisor.  

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

Research papers and books selected by the lecturer according 
to the proposed subjects.  
 

1- How to Write a Great Research Paper by Beverly Chin, ISBN 
13:9780471431541 ISBN 10:0471431540 Year(2004). 

2- How to Write a Research Paper by: Kendal Simon. anguage: 
English,Pages:332,ISBN 10:8740310698 ISBN 
13:9788740310696 (Bookboon, 2015. — 332 ). 

3- LATEX Notes: Practical Tips for Preparing Technical 
Documents Facsimile Edition by by Kenneth J. Shultis 
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Essential References 
Materials 

Recommended Books and Reference Material (Journals, 
Reports, etc) (Attach List): 
Writing Great Research Papers by: Laurie Rozakis, Year: 2007, 
Edition:2 Publisher: McGraw-Hill Language: English Pages: 
206 ISBN 10:0071488480. 
 

Electronic Materials Depend on the project itself. 

Other Learning 
Materials Depend on the project itself. 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Supervisor Room 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Internet and/or some computer packages 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

All available research sources such as library and 
internet. 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of 
course learning outcomes  

Faculty Member  
 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee Prof. Dr. Ahmad Mohammed Alghamdi and Dr. Abdullah Alahmari 
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: 12 level 
4.  Pre-requisites for this course (if any): 
Real Analysis II (MTH2113-4), Real Analysis I (MTH2112-4) 

5.  Co-requisites for this course (if any): None 
 

 
 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   0 
4 Others (specify) 0 
 Total 40 

 
 
 
B. Course Objectives and Learning Outcomes 

1.  Course Description  
This module aims to introduce Lebesgue's theory of measure and integration, which 
extends the familiar notions of volume and "area under a graph" associated with the 
Riemann integral.  
 
2. Course Main Objective 
Measure spaces, measures, outer measures. The Lebesgue measure on 𝑹𝒏. Measurable 
functions, the monotone convergence theorem,  
Fatou’s Lemma. Integrable  functions, 
 Lebesgue’s  dominated convergence theorem and applications.  
Inequalities of Hölder and Minkowski, Lp-spaces, simple facts about Banach and Hilbert 
spaces., transformation formula for the Lebesgue measure on Rn. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 
 

 

1.1 Describe the Measure.  K1, K5 
1.2 Determine the measurable functions. K4, K5 
1.3 Find out which functions can be integrated, and prove the main 

properties of the Lebesgue integral. 

K4 

1.4 Apply and manipulate convergence theorem for the integrals. K4 
2 Skills: by the end of this course, the student is expected to be able to  

2.1 calculate different quantities, such as integrals, using convergence 
theorems, or Fourier series of simple functions  

S3, S5, S6 

2.2 Determine whether mathematical objects satisfy certain conditions, 
such as whether a given function is measurable or integrable; 
 

S1, S4, S9 

2.8 Use the concepts and results of the course for proving or disproving 
statements which the student has not previously seen 
 

S4, S5, S9 

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 • Preliminaries  6 

2 
• Lebesgue measure. 

• Measurable functions and their properties. 
14 

3 Construction and properties of Lebesgue integral. 
 14 

4  Convergence Theorems. 
 6 

Total 40 
 
D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
1.0 Knowledge and Understanding 

1.1 At the end of this module students 
should be able to: 

Lecture and 
Tutorials  

Exams, quizes 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 
• Understand the construction 

and properties of Lebesgue 
measure, including the 
notion and properties of null 
set; 

• Understand the construction 
of the Lebesgue integral and 
know its key properties; 

• Compute Lebesgue integrals 
using the Fundamental 
Theorem of Calculus, 
Monotone and Dominated 
Convergence Theorems, and 
the Tonelli and Fubini 
Theorems. 

 coordinates Define the related basic 
scientific facts, concepts, principles 
and techniques calculus 

2.0 Skills 
2.1 § Ability to apply the measure 

theory and integration to 
solve a variety of problems in 
analysis. 

§ Ability to understand and to 
develop the statements of the 
main results in integration 
and to apply them in 
examples. 

§ Acquire skills in 
communicating mathematics 
orally as well as in writing. 

 

Lecture/ Individual 
or group work  

Exams, quizzes 

3.0 Values 
3.1 Prepare for success in disciplines 

which rely measure theory, and in 
more advanced mathematics which 
incorporate these topics 

Lecture/ Individual 
or group work  

Exams, quizzes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due Percentage of Total 
Assessment Score 

1 Midterm exam Sixth week  30% 
2 Quizes and homeworks During semester 20% 
3 Final exam End of semester 50% 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : - 
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Each group of students is assigned to a particular faculty where he or she will provide 
academic advising during specific academic hours. Each staff will provide at least one 
session/week. – 
 
There will be an academic advisor how will be a responsible for helping the student by 
doing the general supervision. –  
 
The people in the library will support the students during the time of the course.  
 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks John J. Benedetto, Wojciech Czaja, Integration and Modern 
Analysis. Birkh?er. 2009. 

Essential References 
Materials 

1. Lebesgue Measure and Integration: An introduction, F. Burk    
2.Measure, Integral, Derivative: A course on Lebesgue's theory, S. 
Ovchinnikov  
3. An introduction to classical real analysis, (Karl, R. Stromberg) 
4. Rudin, W.: Real and Complex Analysis, Third Edition, 
McGraw-Hill Book Company (1987). 

Electronic Materials None 

Other Learning 
Materials None 

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

Classrooms  

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

None 

 
G. Course Quality Evaluation  

Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment  

Students  Direct  

Quality of learning resources  Students  Direct  
Extent of achievement of Faculty Member  Direct  
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Evaluation 
Areas/Issues   Evaluators  Evaluation Methods 

course learning outcomes   
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 

 
H. Specification Approval Data 

Council / Committee  
Reference No.  
Date  
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A. Course Identification 
 

1.  Credit hours: 3 
2. Course type 
a. University  College  Department  Others   
b. Required  Elective   
3.  Level/year at which this course is offered: Twelfths level/forth year 
4.  Pre-requisites for this course (if any): 
Mathematical Methods of Fluid Mechanics (MTH4412-3) 

5.  Co-requisites for this course (if any): 
Not applicable 

 
6. Mode of Instruction (mark all that apply) 

Percentage Contact Hours Mode of Instruction No 
100% Three hours/week Traditional classroom 1 
0 0 Blended 2 
0 0 E-learning 3 
0 0 Distance learning 4 
0 0 Other 5 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 24 
2 Laboratory/Studio 0 
3 Tutorial 0 
4 Others (specify) 6 
 Total 30 

 
B. Course Objectives and Learning Outcomes 

1.  Course Description 
The role of the course is to introduce concepts and quantitative techniques for the study 
of Fluid Mechanics and to introduce different types of flow. 
 
2. Course Main Objective 
The primary objective of the course is to introduce students to the concepts of different fluids 
properties, kinematics, and physical problems. In addition students will introduced to the con-
cept of conservation laws. Among the objectives we can cite the understanding of the differ-
ent types of fluid flows 

 
 
  



 

3. Course Learning Outcomes 
 

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the 
student is expected to be able to 

 

1.1 Recognize basic knowledge of fluid flow and its properties and 
characteristics and its use in various fields. 

K1, K3 

1.2 Get the knowledge of various physical terms such as shear, stress, pres-
sure, vorticity etc. 

K2, K3 

2 Skills: by the end of this course, the student is expected to be able 
to 

 

2.1 How to use the physical laws and principles in understanding the 
subject? 

S1, S3, S5, 
S8 

2.2 How to simplify problems and analyze phenomena? S1, S9 
2.3 Ability to explain the idea with the students own words. S7, S8 
3 Values: by the end of this course, the student is expected to be able 

to 
 

3.1 Solve problems using a range of formats, approaches, explanation, and 
summarizing techniques.  

V2, V3 

3.4 Write or plot diagram that describes the flow type. V1, V2, V4 
 
C. Course Content 

Contact 
Hours List of Topics No 

5 Introduction and Kinematics: Pressure, surface tension streamlines, path 
lines stream functions, potential functions and forces 1 

5 Derivation of conservation laws and Stress tensor 2 
3 Ideal Fluid 3 
5 Introduction to viscous /inviscid flow 4 
3 Potential flow 5 
6 Navier–Stokes Equation: derivation and some applications 6 
3 Revision+ tests+ quizzes+ tutorials 7 
30 Total 

 
D. Teaching and Assessment 
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

1.0 Knowledge and Understanding 

1.1 

Recognize basic knowledge of fluid 
flow and its properties and 
characteristics and its use in various 
fields. 

Lecture and Tutorials Exams, quizzes 

1.2 Get the knowledge of various   



 

Code Course Learning Outcomes Teaching Strategies Assessment 
Methods 

physical terms such as shear, stress, 
pressure, vorticity etc. 

2.0 Skills 
2.1 How to use the physical laws and 

principles in understanding the 
subject? 

Lecture/Individual 
or group work 

Home Assignments 

2.2 How to simplify problems and 
analyze phenomena? 

Solving problem 
 

Tutorials and brain 
storming session 

2.3 Ability to explain the idea with the 
students own words. 

Lecture/Individual 
or group work/ 
discussions 

Assigning projects 
 

3.0 Values 
3.1 Work independently, present oral 

presentation using literatures from the 
web and 
 

Lecture/Individual 
or group work 

Exams, Quizzes, 
Homework 

 
2. Assessment Tasks for Students 
 

Percentage of Total 
Assessment Score Week Due Assessment task* No 

30% Sixth week Midterm exam 1 
20% During semester Quizzes and Homework 2 
50% End of semester Final exam 3 

 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 
E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to 
the questions of students about concepts studied during the lectures. 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 
 

Required Textbooks Mechanics of continuous media (2nd edition), S. C. Hunter, 1976 
Fluid Mechanics (7th edition), F. M. White, 2009 



 

Essential References 
Materials 

Introduction to Fluid Mechanics: Fundamentals and Applications, H. 
Oertel, 2003 

Electronic Materials None 

Other Learning 
Materials Mathlab 

 
2. Facilities Required 
 

Resources Item 

Large classrooms that can accommodate more than 40 
students 

Accommodation 
(Classrooms, laboratories, 
demonstration rooms/labs, etc.) 

Data Show, Smart Board 
 

Technology Resources 
(AV, data show, Smart Board, 
software, etc.) 

Computer labs 

Other Resources 
(Specify, e.g. if specific 
laboratory equipment is 
required, list requirements or 
attach a list) 
 
G. Course Quality Evaluation 

Evaluation 
Areas/Issues Evaluators Evaluation Methods 

Effectiveness of teaching and 
assessment. 

Students Direct 

Quality of learning resources Students Direct 
Extent of achievement of 
course learning outcomes 

Faculty Member 
 

Direct 

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of 
course learning outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect) 
 
H. Specification Approval Data 

Council / 
Committee 

Council of the Mathematics Department 

Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 

2. Course type 

a. University  College  Department  Others   

b. Required  ✔ Elective   

3.  Level/year at which this course is offered: Seventh level/third year 

4.  Pre-requisites for this course (if any): 

 

 Arithmetic Integration  

5.  Co-requisites for this course (if any): 

Not applicable 

 

 

6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 011% 

2 Blended  1 1 

3 E-learning 1 1 

4 Distance learning  1 1 

5 Other  1 1 

 

7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 

2 Laboratory/Studio 0 

3 Tutorial   0 

4 Others (specify) 0 

 Total 40 

 

 

 

B. Course Objectives and Learning Outcomes 

1.  Course Description  
Financial Mathematics will provide students an introduction to provide students with a solid 

foundation in numerical models used to value financial securities and assess risk. Topics include time 

value of money, annuities and cash flows, loans, bonds, general cash flows and portfolios, 

immunization, and swaps. 

 

2. Course Main Objective 
To provide an understanding of the basic concepts of financial mathematics and the application of 

these concepts in calculating present and cumulative values for various streams of cash flows as a basis 

for future use in the following areas: Reserving, Valuation, Pricing, Asset/Liability Management, 

Investment Income, Capital Budgeting, and Valuation of Contingent Cash Flows. 
3. Course Learning Outcomes  

CLOs 
Aligned 

PLOs 
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CLOs 
Aligned 

PLOs 

1 Knowledge and understanding  

1.1 To be able to: 

a. Given any three of interest rate, period 

of time, present value, current value, and future value, calculate the 

remaining item using simple or compound interest. Solve time value of 

money equations involving variable force of interest. 

b. Given any one of the effective interest rates, the nominal interest rate 

the effective discount rate, the nominal discount, or the force of 

interest. 

 

1.2 To be able to define and recognize the definitions of annuity-

immediate, annuity due, perpetuity, level payment annuity, arithmetic 

annuity, geometric annuity. 

 

1.3 To be able to define and recognize the definitions of the following 

terms: principal, interest, term of loan, outstanding balance, final 

payment (drop payment, balloon payment), amortization, sinking fund.  

 

1.4 To be able to define and recognize the definitions of the following 

terms: term of loan, Outstanding balance, final payment (drop payment, 

balloon payment). 

 

1.5 To be able to define and recognize the definitions of the following 

terms: securities, price of the bond, redemption value, par value/face 

value, yield rate, coupon, coupon rate, term of bond, book value, 

amortization of premium, accumulation of discount, callable. 

 

 

1.6 To be able to define and recognize the definitions of the following 

terms: Measuring the rate of return of an investment (Yield rate, Dollar-

weighted rate of return, Time-weighted rate of return), and Interest 

rate sensitivity (Duration” Macaulay and modified”, convexity 

“Macaulay and modified”) 

 

1.7 To be able to define and recognize the definitions of the following 

terms: Asset -Liability Matching and Immunization (Redington 

immunization, full immunization) 

 

1.8 To be able to define and recognize the definitions of the following 

terms: Definitions of swap rate, swap term or swap tenor, notional 

amount 

 

2 Skills :  

2.1 Report the value equation given a set of cash flows and an interest rate.  

2.2 Give sufficient information of immediate or due, present value, future value, 

current value, interest rate, payment amount, and term of annuity, the 

candidate will be able to calculate any remaining item.  

 

2.3 To be able to find any four of term of loan, interest rate, payment amount, 

payment period, principal, finding the remaining item. 

To be able to calculate the outstanding balance at any point in time.  Also, To 

be able to given the quantities, except one, in a sinking fund arrangement 

calculate the missing quantity. 

 

2.4 To be able to calculate the value of book value, amortization of premium, 

accumulation of discount, Redemption value, face value, Yield rate, Term of 

bond, point in time that a bond has a given book value, amortization of 

premium, or accumulation of discount. 

 

2.5 To be able to calculate the dollar-weighted and time- weighted rate of return  
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CLOs 
Aligned 

PLOs 

and calculate the duration and convexity of a set of cash flows. 

2.6 To be able to construct an investment portfolio to fully immunize, to match 

present value and duration, and portfolio to exactly match the set of liability 

cash flows.   

 

2.7 To be able to calculate the swap rate in an interest rate swap, deferred or 

otherwise, and with either constant or varying notional amount. 
 

3 Values:  

3.1 Prepare for success in disciplines that rely on Financial Mathematics 

and in more advanced financing which incorporate these topics, such as 

Time Value of Money, Annuities, Loans, and Bonds 

 

 Develop connections within branches of Financial Mathematics and 

between arithmetic Integration, Probability, and other disciplines. 

 

3.2 Apply scientific models and tools effectively.  

3.3 Apply knowledge gained during the course using computer applications  

3... show the ability to work independently and within groups  
 

C. Course Content 

No List of Topics 
Contact 

Hours 

1 

Brief reminder of the underlying mathematics. 

a. Geometric series and sum, 

b. derivatives and integrals, 

c. Maclaurin series for exponentials. 

2 

2 

Time value of money or measurement of interest 

a. The concept of simple interest and the factors affecting the 

determination of the value of interest, Maturity, or accumulated 

value. 

b. compound interest and the basic concepts of long-term investing. 

c. Interest rate, effective rate, nominal rate, and force rate of discount, 

varying interest, and inflation of interest 

6 

3 

Annuities: 

a. Annuity -immediate 

b. Annuity- due 

c. Annuity value any date 

d. Perpetuities 

e. Varying annuities  

f. Annuity whose payment form a geometric progression 

g. Annuity whose payment form an arithmetic progression. 

8 

4 

Loan repayments  

a. term of loan.  
b. Outstanding balance, final payment (drop payment, balloon payment). 

c. Amortization schedule. 

 

4 

5 

 
Bonds and securities valuations.  

a. Type of securities 
8 
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b. Price of the bond, redemption value, par value/face value, yield rate, 

coupon, coupon rate, term of bond  

c. book value, amortization of premium, accumulation of discount, 

d. callable.  

6 

Measuring the rate of return of an investment 

a. Yield rate,  

b. Dollar-weighted rate of return,  

c. Time-weighted rate of return. 

Interest rate sensitivity 
a. Duration (Macaulay and modified),  

b. convexity (Macaulay and modified) 

4 

7 

Asset -Liability Matching and Immunization 

a. Redington immunization 

b. full immunization 

 

4 

8 

Interest Rate Swaps  
a. Definitions: swap rate, swap term or swap tenor, notional amount, 

deferred swap  

b. General Formula: spot interest rate, forward rate,  

c. Special Formula  

d. Net payment, market value of a swap,  

4 

Total  

 

D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 

Assessment Methods 

Code Course Learning Outcomes Teaching Strategies 
Assessment 

Methods 

1.0 Knowledge and understanding 

1.1 

To be able to: 

a. Given any three of interest rate, period 

of time, present value, current value, and 

future value, calculate the remaining item 

using simple or compound interest. Solve 

time value of money equations involving 

variable force of interest. 

b. Given any one of the effective interest 

rates, the nominal interest rates the 

effective discount rate, the nominal 

discount, or the force of interest. 

Lectures 

Tutorials 

Discussion 

Problem Solving 

group work 

Exams 

Home work. 

 

1.2 

To be able to define and recognize or 

evaluate the Time Value of Money, 

Annuities, Loans, and Bonds. 

1.3 

To be able to define and recognize the 

definitions of the following terms: 

Definitions of swap rate, swap term or swap 

tenor, notional amount 

2.0 Skills 

2.1 Report the value equation given a set of Lectures Exams 
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Code Course Learning Outcomes Teaching Strategies 
Assessment 

Methods 

cash flows and an interest rate. Tutorials 

Solve Problem 

Brain Storming 

group work 

Quizzes. 

Homework. 

Discussion 
2.2 

Give sufficient information of immediate or 

due, present value, future value, current value, 

interest rate, payment amount, and term of 

annuity, the candidate will be able to calculate 

any remaining item.  

2.3 

To be able to find any four of term of loan, 

interest rate, payment amount, payment period, 

principal, finding the remaining item. 

To be able to calculate the outstanding balance 

at any point in time.  Also, To be able to given 

the quantities, except one, in a sinking fund 

arrangement calculate the missing quantity. 

3.0 Values 

3.1 

Prepare for success in disciplines that rely 

on Financial Mathematics and in more 

advanced financing which incorporate these 

topics, such as Time Value of Money, 

Annuities, Loans, and Bonds 
Lectures 

Tutorials 

Solve Problem 

Brain Storming 

group work 

Exams 

Quizzes. 

Homework. 

Discussion 3.2 

Develop connections within branches of 

Financial Mathematics and between 

arithmetic Integration, Probability, and 

other disciplines. 

2.3 
Apply scientific models and tools 

effectively. 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 

Assessment Score 

1 Midterm exam Sixth week  01% 

2 Quizzes and HomeWorks During semester 01% 

3 Final exam End of semester 01% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice: 

All faculty members are required to be in their offices outside of class hours. Each member will 

provide at least 4 hours per week to give academic advice to students and to better explain 

concepts covered in lectures. Students are required to complete homework assignments. Students 

are welcome to work together on the homework. However, each student must turn in their own 

assignments, and students are not allowed to copy from another student's work. Deadline 

extensions for homework will not be granted. Students are encouraged to talk to the professor 

about homework problems. 

 
F. Learning Resources and Facilities 
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1.Learning Resources 

Required Textbooks 
Vaaler, L.J.F., Harper, S.K., and Daniel, J.W. Mathematical Interest Theory 
(Third Edition), 2019, The Mathematical Association of America, ISBN: 978-
1-4704-4393-1 

Essential References 

Materials 
Kellison, S.G., The Theory of Interest (Third Edition), 2009, Irwin/McGraw-
Hill, ISBN: 125921544X or 978-1259215445 

Electronic Materials 
Broverman, S.A., Mathematics of Investment and Credit (Seventh Edition), 
2017, ACTEX Publications, ISBN 978-1-63588-221-6 

Other Learning 

Materials 

Francis, J. and Ruckman, C., Interest Theory – Financial Mathematics and 
Deterministic Valuation; (Second Edition), 2018, ActuarialBrew, ISBN 978-
0998160412 

Chan, Wai-Sum, and Tse, Yiu-Kuen, Financial Mathematics for Actuaries, 
Second Edition, 2018, World Scientific Publishing Company, ISBN: 978-
9813224667 (hard cover) or 978-9813224674 (paperback). 

ADDITIONAL REFERENCES : 

o FM-25-17 Interest Rate Swaps  
o FM-24-17 Using Duration and Convexity to Approximate Change in 

Present Value  
o Notation and terminology used for Exam FM 
o FM-26-17 Determinants of Interest Rates.  

 

2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 

students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 

attach a list) 

enoN 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching and 

assessment 

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 

course learning outcomes  

Faculty Member  

 

Direct  

Effectiveness of teaching and 

assessment  

Students  Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 

outcomes, Quality of learning resources, etc.) 
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Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 

 

H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  

 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Title:                     Stochastic processes   

Course Code:  
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Department:      Mathematical science 

College: Applied science 
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A. Course Identification  
 

1.  Credit hours:  4 
2. Course type 
a. University  College  Department ✔ Others   
b. Required ✔ Elective   
3.  Level/year at which this course is offered: Year 3 / level 7  
4.  Pre-requisites for this course (if any): 
 
Introduction to real analysis and Actuarial probability 
5.  Co-requisites for this course (if any): 
 
 

 
6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  
1 Traditional classroom Four hours/week 100% 
2 Blended  0 0 
3 E-learning 0 0 
4 Distance learning  0 0 
5 Other  0 0 

 
7. Contact Hours (based on academic semester) 

No Activity Contact Hours 
1 Lecture 40 
2 Laboratory/Studio 0 
3 Tutorial   10 
4 Others (specify) 0 
 Total 50 

 
 
 

B. Course Objectives and Learning Outcomes 
1.  Course Description  
A stochastic process is a set of random variables indexed by time or space. Stochastic 
modelling is an interesting and challenging area of probability and statistics that is widely 
used in the applied sciences. In this course, you will acquire the theoretical knowledge and 
practical skills essential for the analysis of stochastic systems. You will learn the basic 
concepts of the theory of stochastic processes and study different types of stochastic processes 
including Markov chains, Poisson processes and birth-and-death processes. 
 
2. Course Main Objective 
The course objective is to achieve an elementary knowledge of stochastic processes. This 
module provides a rigorous introduction to this topic. Students will develop a solid 
mathematical background in stochastic processes that will allow them to understand key 
results from modern mathematical finance. 
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3. Course Learning Outcomes  

CLOs Aligned 
PLOs 

1 Knowledge and Understanding: by the end of this course, the student 
is expected to be able to 

 

1.1 Identify and apply the most appropriate stochastic process technique for 
a given applied problem. 

K3  

1.2 Define basic concepts from the theory of Markov chains and present 
proofs for the most important theorems. 

K4  

1.3 Interpret and understand the solution for a stochastic process 
application. 

K1 

1.4 Compute probabilities of transition between states and return to the 
initial state after long time intervals in Markov chains. 

K3  

2 Skills : by the end of this course, the student is expected to be able to  
2.1 Interpret and understand the solution for a stochastic process 

application. 
S5  

2.2 Apply probability and matrix theory to solve stochastic models. S3  
2.3 Determine limit probabilities in Markov chains after an infinitely long 

period. 
S3  

3 Values: by the end of this course, the student is expected to be able 
to 

 

3.1 Document and articulate the results and conclusions for stochastic 
process techniques applied to actual cases in a variety of disciplines. 

V5  

3.2 Apply the theory to model real phenomena and answer some questions 
in applied mathematical finance. 

V1  

3.3 Apply scientific models and tools effectively. V1  
3.4 Apply knowledge gained during the course using computer applications V5  

 

C. Course Content 
No List of Topics 

Contact 
Hours 

1 
Introduction : definition of stochastic process,  type of stochastic 
processes,  properties of stochastic processes, some common  stochastic 
processes , in particular, Wiener process and its application    

4 

2 
Markov chain: definitions and examples,  
multistep transition probabilities,  classification of states,  
stationary distributions,  limit behavior,  

12 

3 Poisson processes: defining the Poisson process, compound Poisson 
processes, transformations, memoryless property 8 

4 Branching processes: discrete time branching processes,  extinction 
probabilities, continuous time branching processes  8 

5 Birth-and-death processes: pure birth process,  pure death process 8 
Total 40 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 
Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 
K Knowledge and Understanding 

K.1 
Identify and apply the most 
appropriate stochastic process 
technique for a given applied 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams(Midterm and 
Final). 
Quizzes. 

K.2 
Apply probability and matrix theory 
to solve stochastic models. 
 

Lectures  
Tutorials  
Discussion  
Problem Solving 
 

Exams 
(Midterm and 
Final). 
Quizzes. 

K.3 Interpret and understand the solution 
for a stochastic process application. 

Lectures  
Tutorials  
Discussion  
Brain Storming 
 

Exams(Midterm and 
Final). 
Quizzes. 

S Skills 

S.1 Interpret and understand the solution 
for a stochastic process application. 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S.2 Apply probability and matrix theory to 
solve stochastic models. 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

S.3 
Determine limit probabilities in 
Markov chains after an infinitely long 
period. 

Lecture. 
Small group work. 

Exams(Midterm and 
Final). 
Quizzes. 

V Values 

V.1 

Document and articulate the results 
and conclusions for stochastic process 
techniques applied to actual cases in a 
variety of disciplines. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V.2 

Apply the theory to model real 
phenomena and answer some 
questions in applied mathematical 
finance. 

Cooperative 
education  
 

Exams(Midterm and 
Final). 
Quizzes. 

V.3 Apply knowledge gained during the 
course using computer applications 

Cooperative 
education  
 

Coursework  
Self-study  

2. Assessment Tasks for Students  
# Assessment task*  Week Due Percentage of Total 

Assessment Score 
1 Midterm exam  Sixth week  30% 
2 Quizzes and Homework  During semester 20 % 
3 Final exam End of semester 50 % 

*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 
consultations and academic advice : 
Each group of students is assigned to a faculty member where he or she will provide academic 
advising. All faculty members are required to be in their offices outside teaching hours. Each 
faculty member allocates at least 4 hours per week to give academic advice and to answer to 
the questions of students about concepts studied during the lectures. 

 

 
F. Learning Resources and Facilities 
 
1.Learning Resources 

Required Textbooks 

1- Essentials of Stochastic Processes (Springer Texts in 
Statistics) 3rd ed. 2016 Edition  by Rick Durrett. ISBN-
13: 978-3319456133 ISBN-10: 331945613X.  

2-  A First Course in Stochastic Processes , 2nd Edition by, 
Samuel Karlin, Howard E. Taylor Published by Elsevier 
Science Publishing Co Inc, United States (1975) ISBN 10: 
0123985528  ISBN 13: 9780123985521 

 

Essential References 
Materials 

1- Probability and Random Processes, 2nd Edition, by Geoffrey 
R. Grimmett , David R. Stirzaker , Publisher Oxford 
University Press; 3rd edition (August 2, 2001), Language: 
English  ISBN-10  :  0198572220 ISBN-13 :  978-
0198572220 

2-  Understanding Markov Chains: Examples and Applications 
3rd Edition , by Nicolas Privault, Publisher    Springer, (2018) 
، ISBN    978-9811306587 

 
 

Electronic Materials  

Other Learning 
Materials  

 
2. Facilities Required 

Item Resources 
Accommodation 

(Classrooms, laboratories, demonstration 
rooms/labs, etc.) 

 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board 

Other Resources   
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Item Resources 
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 
attach a list) 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   Evaluators  Evaluation Methods 

Effectiveness of teaching and 
assessment 

Students 
 

Direct 

Quality of learning resources Students 
 

Direct 

Extent of achievement of 
course learning outcomes Faculty member Direct 

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 
outcomes, Quality of learning resources, etc.) 
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
 

H. Specification Approval Data 
Council / Committee  
Reference No.  
Date  
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A. Course Identification  
 

1.  Credit hours: 4 

2. Course type 

a. University  College  Department √ Others   

b. Required  Elective √  

3.  Level/year at which this course is offered: Level 11/4
th

  year 

4.  Pre-requisites for this course (if any): 

Elementary statistics and probability 

 

5.  Co-requisites for this course (if any): 

 

Not applicable 

 

6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 100% 

2 Blended  0 0 

3 E-learning 0 0 

4 Distance learning  0 0 

5 Other  0 0 

 

7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 

2 Laboratory/Studio 0 

3 Tutorial   10 

4 Others (specify) 0 

 Total 50 

 

 

B. Course Objectives and Learning Outcomes 

1.  Course Description  

The course aims at providing the basics of hypothesis testing in statistical data analysis such 

as in correlation and regression parameters, comparisons of averages, testing for variability 

and proportions using parametric and non parametric distribution as t, chi square binomial, 

and F distributions. The class is applied using examples from real life and in statistical 

software. 

 

2. Course Main Objective 
The course objective is to determine the aspects of a question for which statistics can provide 

relevant information by identify statistical methods that are suitable for exploring, describing 

and analyzing science data using statistical software. Also, Analyze statistical studies, 

particularly regarding appropriate experimental design, and  select appropriate statistical 

analyses to get useful information from data. 
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3. Course Learning Outcomes  

CLOs 
Aligned 

PLOs 

1 Knowledge and Understanding: by the end of this course, the 

student is expected to be able to 

 

1.1 Perform hypothesis testing using the five steps, and understand  the 

null, alternative hypotheses, critical values for the z test and state the 

decision.  

 

1.2  Test the difference between two means, using the z test. Test the 

difference between two means for independent samples, using the t test. 

Test the difference between two means for dependent samples. Test the 

difference between two proportions. Test the difference between two 

variances or standard deviations. 

 

1.3 Draw a scatter plot for a set of ordered pairs. Compute the correlation 

coefficient and perform its hypothesis of testing. Compute the equation 

of the regression line. Compute the coefficient of determination. 

Compute the standard error of the estimate. Find a prediction interval. 

Be familiar with the concept of multiple regression. 

 

1.4 Perform  chi-square Test for goodness of fit, Test two variables for 

independence, and test proportions for homogeneity. 

 

 

1.5 Use the one-way ANOVA technique to determine if there is a 

significant difference among three or more means. Determine which 

means differ, using the Scheffé or Tukey test if the null hypothesis 

is rejected in the ANOVA. Use the two-way ANOVA technique to 

determine if there is a significant difference in the main effects or 

interaction. 

 

1.6 Test hypotheses, using the sign test, Wilcoxon rank sum test, signed-

rank test, Kruskal-Wallis test and runs test. Compute the Spearman 

rank correlation coefficient.  

 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Demonstrate skills in hypothesis testing for means , for single populations and 

comparison of two or more populations. 

 

2.2 Demonstrate skills in hypothesis testing for medians and proportions, for 

single populations and comparison of two or more populations. 

 

2.3 Demonstrate skills in inference for regression and ANOVA techniques. 

 

 

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Students shall be able to analyze data using various parametric and non-  



 
5 

CLOs 
Aligned 

PLOs 

parametric methods.  

3.2 Students will be in a position to visualize the scope of experimental 

designs in getting valid and efficient results.  

 

3.3 Students will decide to select an appropriate experimental design and 

analyze the same to interpret the results so obtained    

 

 

C. Course Content 

No List of Topics 
Contact 

Hours 

1 Hypothesis Tests 8 

2 
Testing the Difference Between Two Means, Two Proportions, and Two 

Variances 
8 

3 Correlation and Regression 8 

4  Chi-Square Tests 4 

5 Analysis of Variance 4 

6 Nonparametric Statistics 8 

Total 40 

 

D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 

Assessment Methods 

CLOs 
Teaching 

Strategies 

Assessment 

Methods 

1 Knowledge and Understanding: by the end of this course, 

the student is expected to be able to 

  

1.1 Perform hypothesis testing using the five steps, and 

understand  the null, alternative hypotheses, critical values for 

the z test and state the decision.  

Lecture and 

Tutorials 

Exams, 

quizes 

1.2  Test the difference between two means, using the z test. Test 

the difference between two means for independent samples, 

using the t test. Test the difference between two means for 

dependent samples. Test the difference between two 

proportions. Test the difference between two variances or 

standard deviations. 

Lecture and 

Tutorials  

Exams, 

quizes 

1.3 Draw a scatter plot for a set of ordered pairs. Compute the 

correlation coefficient and perform its hypothesis of testing. 

Compute the equation of the regression line. Compute the 

coefficient of determination. Compute the standard error of 

the estimate. Find a prediction interval. Be familiar with the 

concept of multiple regression. 

Lecture and 

Tutorials  

Exams, 

quizes 
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CLOs 
Teaching 

Strategies 

Assessment 

Methods 

1.4 Perform  chi-square Test for goodness of fit, Test two 

variables for independence, and test proportions for 

homogeneity. 

 

Lecture and 

Tutorials  

Exams, 

quizes 

1.5 Use the one-way ANOVA technique to determine if there is a 

significant difference among three or more means. Determine 

which means differ, using the Scheffé or Tukey test if the null 

hypothesis is rejected in the ANOVA. Use the two-way 

ANOVA technique to determine if there is a significant 

difference in the main effects or interaction. 

Lecture and 

Tutorials  

Exams, 

quizes 

1.6 Test hypotheses, using the sign test, Wilcoxon rank sum test, 

signed-rank test, Kruskal-Wallis test and runs test. Compute 

the Spearman rank correlation coefficient.  

Lecture and 

Tutorials  

Exams, 

quizes 

2 Skills: by the end of this course, the student is expected to 

be able to 

  

2.1 Demonstrate skills in hypothesis testing for means , for single 

populations and comparison of two or more populations. 

Lecture and 

Tutorials  

Exams, 

quizes 

2.2 Demonstrate skills in hypothesis testing for medians and 

proportions, for single populations and comparison of two or more 

populations. 

Lecture and 

Tutorials  

Exams, 

quizes 

2.3 Demonstrate skills in inference for regression and ANOVA 

techniques. 

 

Lecture and 

Tutorials  

Exams, 

quizes 

3 Values: by the end of this course, the student is expected to 

be able to 

  

3.1 Students shall be able to analyse data using various parametric 

and non-parametric tests.  

Lecture and 

Tutorials  

Exams, 

quizes 

3.2 Students will be in a position to visualize the scope of 

experimental designs in getting valid and efficient results.  

Lecture and 

Tutorials  

Exams, 

quizes 

3.3 Students will decide to select an appropriate experimental 

design and analyse the same to interpret the results so 

obtained    

Lecture and 

Tutorials  

Exams, 

quizes 
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2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 

Assessment Score 

1 maxetmM tdiM kade  tttS  30% 

2 skaotQ ihx  zMttzmSQ rkmahm QtMtQetm 20% 

3 mahi  tdiM rhx zm QtMtQetm 50% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

 

 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice : 

All faculty members are required to be in their offices outside teaching hours. Each member 

allocates at least 4 hours per week to give academic advice to students and to better explain the 

concepts seen during the lectures.  

Students are required to complete the homework problems. Students are welcome to work 

together on homework. However, each student must turn in his or her own assignments, and no 

copying from another student's work is permitted. Deadline extensions for homework will not be 

given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 

 
1.Learning Resources 

Required Textbooks 

 Bluman, A. G. (2018). Elementary statistics: A step by step approach. 

McGraw-Hill, 10th edition. 

 Devore, Jay L. Probability and Statistics for Engineering and the 

Sciences. Cengage learning, 2011. 

Essential References 

Materials 
Statistics and Data Analysis in Geology (3e), J.C. Davis, Wiley 2002  

Electronic Materials None 

Other Learning 

Materials 
None 

 

2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 

students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board, statistical software 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 

attach a list) 

ezht 
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G. Course Quality Evaluation  

Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching and 

assessment  

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 

course learning outcomes  

Faculty Member  

 

Direct  

Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 

outcomes, Quality of learning resources, etc.) 

Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 

 

H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  

 

 

 



 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Course Title:                     Regression Analysis 

Course Code:  

Program: BSc. in Financial Mathematics and Actuarial Science 
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College: Applied Science 
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A. Course Identification  
 

1.  Credit hours: 4 

2. Course type 

a. University  College  Department  Others   

b. Required  Elective   

3.  Level/year at which this course is offered: Level 10/ 4
th

 year   

 

4.  Pre-requisites for this course (if any): Statistical Packages 

 

 

5.  Co-requisites for this course (if any): Non 

 

 

 

6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Four hours/week 011% 

2 Blended  1 1 

3 E-learning 1 1 

4 Distance learning  1 1 

5 Other  1 1 

 

7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 40 

2 Laboratory/Studio 0 

3 Tutorial   10 

4 Others (specify) 0 

 Total 50 

 

 

 

B. Course Objectives and Learning Outcomes 

1.  Course Description  
In this course, one of the most popular techniques of Data Analysis is studied with some statistical 

software such as R. It starts briefly with study of the simple linear regression model, and then 

moves widely to study the multiple linear regression model. It covers important topics that are 

commonly used in real-life applications; some related topics of statistical regression analysis will 

be studied such as estimation of the regression model parameters, confidence intervals, hypotheses 

testing, Sum of Squares (Regression, Error and Total) and Coefficient of Determination and 

Correlation. 
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2. Course Main Objective 
After completing the course:  

 Students will be familiar with the methodology and applications of standard techniques of 

regression analysis. 

 Students will be able to select the best model to analyze data. 

 Students will be able to explore some of the wide range of real-life situations occurring in 

different fields that can be investigated using regression statistical models. 

 Students will have ability to give right interpretations of statistical results.  

 Students will have ability to use statistical packages in data analysis. 
 

3. Course Learning Outcomes  

CLOs 
Aligned 

PLOs 

1 Knowledge and Understanding  

1.1 Understand and describe the relationships between many variables. 

 

 

1.2 Understand of the regression models parameter. 

 

 

1.3 Understand the basic mathematical steps in fitting a linear statistical 

model. 

 

1.4 Developing statistical inferences of the regression model 

 

 

1.5 Understand, study and analysis problems that are arising in the different 

real-life situations. 

 

 

2 Skills :  

2.1 Data management. 

 

 

2.2 Ability to construct the regression model 

 

 

2.3 To have understanding about the use of different techniques in the data 

analysis and their underlying assumptions under different situations. 

 

 

2.4 Ability of using software for the calculations in the regression models, 

such as R 

 

 

3 Values:  

3.1 Prepare the student to work independently and as part of team during 

the class and discussion outside the class. 

 

 

3.2 To explore some of the wide range of real-life situations occurring in 

different fields that can be investigated using regression statistical 

models. 

 

 

3.3   

3...   
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C. Course Content 

No List of Topics 
Contact 

Hours 

1 
Introduction to basic concepts of probability and statistics 

 
2 

2 
Simple Linear Regression Model. 

 
4 

3 

Estimation of the Unknown Parameters of the Simple Linear Regression 

Model.  

 

4 

4 
Properties of the Least Square Method 

 
2 

5 

Confidence Estimation of the Least Square Estimated of the Coefficient of 

the Simple Linear Regression Model. 

 

2 

6 
Hypotheses Testing of the Simple Linear Regression Model.  

 
2 

7 
Predication and Residual Analysis of the Simple Linear Regression Model.  

 
4 

8 
Multiple Linear Regression Model; Model Adequacy Checking and 

Multicollinearity. 
8 

9 
Estimation of the Unknown Parameters of the Multiple Linear Regression 

Model.  
4 

10 
Hypothesis Testing of the Multiple Linear Regression Model. 

 
2 

11 
Prediction and Residual Analysis of the Multiple Linear Regression 

Model.  
2 

12 
Variable Selection and Model Building. 

 
4 

Total 40 

 

 

 

 

D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 

Assessment Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.0 Knowledge and Understanding 

1.1 

Foundation about theory of regression 

models. 

 

Lecture 

 

Written exams 

 

1.2 

The methods of estimation, properties 

of the estimators, and applications 

 

Lecture 

 

Written exams 

 

1.3 

To acquire knowledge about the 

regression models and their 

applications. 

 

Lecture 

 

Written exams 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

2.0 Skills 

2.1 Data management. Lecture+ Laboratory 

Written Exams+ 

Project 

 

2.2 
Ability to build the regression model 

 
Lecture+ Laboratory 

Written Exams+ 

Project 

 

2.3 

To have understanding about the use 

of different techniques in the data 

analysis and their underlying 

assumptions under different 

situations.  

 

Lecture+ Laboratory 
Written Exams 

 

2.4 

Ability of using software for the 

calculations in the regression models, 

such as R. 

 

Lecture+ Laboratory 
Project 

 

3.0 Values 

3.1 

Work independently and as part of 

team during the course. 

 

Laboratory+ teamwork 

Discussion in the 

classroom 

 

3.2 

Developing the communication skills 

through writing project reports.  

 

Laboratory 
Project 

 

3.3 

Use the computer for analyzing and 

processing the real data. 

 

Laboratory 
Project 

 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 

Assessment Score 

1 Midterm exam Sixth week  01% 

2 Quizzes and HomeWorks During semester 01% 

3 Final exam End of semester 01% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice: 

Include amount of time teaching staff are expected to be available each week: 

 Office hours: 4 hours/ week  

 Communications by e- mail 

 

 

 
F. Learning Resources and Facilities 
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1.Learning Resources 

Required Textbooks 
Applied Linear Regression Models, 5th Edition, M.H. Kutner, 

Nachtsheim, Neter, McGraw-Hill, ISBN 0073014664 (Required) 

 

Essential References 

Materials 

 Douglas C. Montgomery, Elizabeth A. Peck, G. Geoffrey 

Vining.,” INTRODUCTION TO LINEAR REGRESSION 

ANALYSIS”, 5th Edition, (2012), John Wiley & Sons, Inc  

 Chatterjee, S and Hadi A. S., (2012) Regression Analysis by 

Example, 5-th Edition, John Wiley & Sons, Inc.  

 Weisberg S. (2005), Applied Linear Regression, 3rd Edition, 

John Wiley & Sons, Inc. 

 

Electronic Materials 
Websites on the internet that are relevant to the topics of the course. 

 

Other Learning 

Materials 
 

 

2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classroom 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 

R- Statistical software Data show Smart Board 

 

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 

attach a list) 

Non 

 

G. Course Quality Evaluation  
Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching 

 

Students 

 

Indirect (Survey) 

 

Quality of learning resources 

 

Students 

 

Indirect (Survey) 

 

Achievement of course 

learning outcomes 

 

Faculty 

 

Direct (Written exams + 

Project) 

 
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 

outcomes, Quality of learning resources, etc.) 

Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 

 

H. Specification Approval Data 

Council / Committee  

Reference No.  
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Date  

 



 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Course Title:                     Data Analysis  

Course Code:  

Program: BSc. in Financial Mathematics and Actuarial Science 

Department:      Mathematical Science 

College: Applied Science 

Institution: Umm Al-Qura University 
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A. Course Identification  
 

1.  Credit hours:  3 

2. Course type 

a. University  College  Department √ Others   

b. Required  Elective √  

3.  Level/year at which this course is offered: 12 level/Fourth year 

4.  Pre-requisites for this course (if any): 

Integration Calculus 

5.  Co-requisites for this course (if any): 

 

Not applicable 

 

6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage  

1 Traditional classroom Three hours /week 011% 

2 Blended  1 1 

3 E-learning 1 1 

4 Distance learning  1 1 

5 Other  1 1 

 

7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 20 

2 Laboratory/Studio 0 

3 Tutorial   10 

4 Others (specify) 0 

 Total 30 

 

 

 

B. Course Objectives and Learning Outcomes 

1.  Course Description  

This course introduces fundamental concepts of data analytics, including framing business 

problems, data wrangling, exploratory data analysis, statistical learning models, data analysis 

software and programming, communicating and operationalizing analysis results, and data 

ethics. The course focuses on applications of data analytic methods in framing and answering 

strategic questions facing decision makers in a variety of business sectors.  

 

2. Course Main Objective 
By the end of the course, students should be able to apply suitable data analysis methods 

(univariate, multivariate) to address real world case studies problems. 
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3. Course Learning Outcomes  

CLOs 
Aligned 

PLOs 

1 Knowledge and Understanding: by the end of this course, the 

student is expected to be able to 

 

1.1 Use basic tools and methods to obtain, assess and prepare data for 

analysis 

 

1.2 Utilize exploratory data analysis methods to understand characteristics 

of data sets 

 

1.3 Calculate and interpret parameter estimates and associated inferential 

statistics 

 

2 Skills: by the end of this course, the student is expected to be able to  

2.1 Compare the methods of solution developed in data analysis.   

2.2 Recognize situations in which multivariate data analysis methods can 

be applied, and identify the necessary concepts and techniques are to 

solve a specific problem. 

 

2.3 Communicate analysis results verbally and in writing.  

3 Values: by the end of this course, the student is expected to be able 

to 

 

3.1 Prepare for success in disciplines which rely on differential equations, 

and in more advanced mathematics which incorporate these topics, 

such as Partial Differential Equations   

 

3.2 Interpret graphical and qualitative representations of solutions to 

problems   

 

3.3 Evaluate fundamental concepts of differential equations, and the 

interrelationship between differential equations and linear algebra   

 

3.4 Generalize mathematical concepts in problem-solving through 

integration of new material and modeling   

 

 

C. Course Content 

No List of Topics 
Contact 

Hours 

1 
 fetntitfnDfeDoDfteefifnito DfgeoitfniDffqiffDonfDfiffidDa totnoitfnDfeD

ointiioicDyfnaionia 
3 

2 

First Order Differential Equations: Existence theorem, separation of 

variables, homogeneous equations, exact equations, linear equations, 

method of integrating factors, non-exact equations and Bernoulli equation. 

23 

3 Homogeneous higher order linear Equations with constant coefficients  8 

4 
Non-homogeneous linear Equations: undetermined coefficients, variation 

of parameters, Inverse differential operator  
21 

5 The Laplace Transform  8 

TotalD 01 
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D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and 

Assessment Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.0 Knowledge and Understanding 

1.1 Identify linear and nonlinear equations Lecture and Tutorials  Exams, quizes 

1.2 
Examine higher order differential 

equations 

Lecture and Tutorials  Exams, quizes 

1.3 

Present an account of basic concepts 

and definitions for differential 

equations 

Lecture and Tutorials  Exams, quizes 

1.4 
Describe exact equations and its 

solutions   

Lecture and Tutorials  Exams, quizes 

2.0 Skills 

2.1 Compare the methods of solution 

developed in higher order and solution 

in second/first order equations  

Lecture/ Individual 

or group work  

Exams, quizes 

2.2 Use methods for obtaining exact 

solutions of linear homogeneous and 

nonhomogeneous differential 

equations  

Lecture/ Individual 

or group work  

Exams, quizes 

2.3 Apply elementary Laplace transform 

techniques  

Lecture/ Individual 

or group work  

Exams, quizes 

3.0 Values 

3.1 Prepare for success in disciplines 

which rely on differential equations, 

and in more advanced mathematics 

which incorporate these topics, such as 

Partial Differential Equations   

Lecture/ Individual 

or group work  

Exams, quizes 

3.2 Interpret graphical and qualitative 

representations of solutions to 

problems   

Lecture/ Individual 

or group work  

Exams, quizes 

3.3 Evaluate fundamental concepts of 

differential equations, and the 

interrelationship between differential 

equations and linear algebra   

Lecture/ Individual 

or group work  

Exams, quizes 

3.4 Generalize mathematical concepts in 

problem-solving through integration of 

new material and modeling   

Lecture/ Individual 

or group work  

Exams, quizes 

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 

Assessment Score 

1 Midterm exam Sixth week  01% 

2 Quizzes and HomeWorks During semester 01% 

3 Final exam End of semester 01% 
*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
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E. Student Academic Counseling and Support 

Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice : 

All faculty members are required to be in their offices outside teaching hours. Each member 

allocates at least 4 hours per week to give academic advice to students and to better explain the 

concepts seen during the lectures.  

Students are required to complete the homework problems. Students are welcome to work 

together on homework. However, each student must turn in his or her own assignments, and no 

copying from another student's work is permitted. Deadline extensions for homework will not be 

given. Students are encouraged to discuss with professor about homework problems.  

 
F. Learning Resources and Facilities 

 
1.Learning Resources 

Required Textbooks 

 Elementary Differential Equations, 8th edition, 1997, Earl D. 

Rainville, Phillip E. Bedient 

 William E. Boyce and Richard C. DiPrima: Elementary 

Differential Equations and Boundary Value Problems, 10th edition  

Essential References 

Materials 

Polking, Boggess and Arnold, Differential Equations with Boundary 

Value Problems, second edition, Pearson Prentice-Hall  

 

Electronic Materials None 

Other Learning 

Materials 
None 

 

2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 

Large classrooms that can accommodate more than 30 

students 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 
Data Show, Smart Board  

Other Resources  
(Specify, e.g. if specific laboratory 

equipment is required, list requirements or 

attach a list) 

enoN 

 

G. Course Quality Evaluation  

Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching and 

assessment  

Students  Direct  

Quality of learning resources  Students  Direct  

Extent of achievement of 

course learning outcomes  

Faculty Member  

 

Direct  
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Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 

outcomes, Quality of learning resources, etc.) 

Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 

 

H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  

 



 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Course Title:                     Computer Programming (1) 

Course Code: CS 1211 

Program: Bachelor of Science in Computer Science 

Department:      Computer Science 

College: Computing & Information Systems 

Institution: Umm Al-Qura University 
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A. Course Identification  
 

1. Credit hours:3   

2. Course type 

a. University  College  Department  Others   

b. Required  Elective   

3. Level/year at which this course is offered:  level 2/ 1st year 

4. Pre-requisites for this course (if any):  

SE 1101 

5. Co-requisites for this course (if any): None 

 

 

 

6. Mode of Instruction (mark all that apply) 

No Mode of Instruction Contact Hours Percentage   

1 Traditional classroom 50 100% 

2 Blended    

3 E-learning   

4 Distance learning    

5 Other    

 

7. Contact Hours (based on academic semester) 

No Activity Contact Hours 

1 Lecture 20 

2 Laboratory/Studio 30 

3 Tutorial    

4 Others (specify)  

 Total 50 

 

 

B. Course Objectives and Learning Outcomes 

1. Course Description  
This course introduces the basic concepts of computer programming to students with some problem-solving 

skills to solve complex problems. Students will be using a high-level programming language, to learn the 

fundamentals of computer programming skills including how to write, compile, and run programs using relevant 

tools for program development. Topics include variables and data types, methods, console input/output, control 

structures, coding styles, and the mechanics of running, testing, and debugging. 

 

In this course, students will carry out practical projects that involve subsets of coding tasks in the lab alongside 

traditional lectures. Students will work individually as well as in pairs or small groups for some of the tasks. The 

course is organized to utilize a combination of project-based learning strategies and in-class lectures. 

 

2. Course Main Objective 
To equip students with the fundamental knowledge required to develop a procedural program using a 

high-level programming language. 
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3. Course Learning Outcomes  

CLOs 
Aligned 

PLOs 

1 Knowledge and Understanding  

1.1 Recognize high-level programming language K1 

1.2 Recognize basic control and repetition structures K1 

2 Skills:  

2.1 Design basic objects S1 

2.2 Analyze programming problems and implement programs that realize the 

required logic. 
S1 

2.3 Use the command line and relevant IDEs for writing, formatting, compiling, 

running, and debugging code. 
S1 

3 Values:  

3.1 `  

   
 

C. Course Content 

No List of Topics 
Contact 

Hours 

1 
Introduction to high-level programming languages (general background, 

programming errors, coding styles, and how to edit, compile, and run programs in 
relevant IDE) 

5 

2 
Variables, data types, assignment statements, constants, data type conversions, 

arithmetic expressions, and the String type 
10 

3 input/output  5 
4 Control statements and Boolean expressions 10 
5 Loops and repetition structures 10 
6 Methods and using parameters 10 

Total 50 

 

D. Teaching and Assessment  
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment 

Methods 

Code Course Learning Outcomes Teaching Strategies Assessment Methods 

1.0 Knowledge and Understanding 

1.1 Recognize high-level programming 

language 

Lectures, discussions, 

lab project-based 

tasks and 

assignments, self-test 

at the beginning of 

each lecture, and 

participation in 

solving examples 

Participations, 

quizzes, lab 

exercises, 

assignments, and 

exams 

1.2 Recognize basic control and 

repetition structures 

Lectures, discussions, 

lab project-based 

tasks and 

assignments, self-test 

at the beginning of 

each lecture, and 

Participations, 

quizzes, lab 

exercises, 

assignments and 

exams 
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Code Course Learning Outcomes Teaching Strategies Assessment Methods 

participation in 

solving examples 

2.0 Skills 

2.1 

Design basic objects Lectures, discussions, 

lab project-based 

tasks and 

assignments, self-test 

at the beginning of 

each lecture, and 

participation in 

solving examples 

Quizzes, lab 

exercises, and 

exams 

2.2 

The ability to analyze programming 

problems and implement programs 

that realize the required logic. 

Lab exercises 

Quizzes, lab 

exercises, and 

exams 

2.3 

Use the command line and relevant 

IDEs for writing, formatting, 

compiling, running, and debugging 

code. 

Lab exercises  
Lab exercises and 

assignments 

3.0 Values 

3.1 

Use type-error messages, memory 

leaks, and dangling-pointer to debug 

a program 

Lectures, discussions, 

lab project-based 

tasks and 

assignments, self-test 

at the beginning of 

each lecture, and 

participation in 

solving examples 

Quizzes, lab 

exercises, and 

exams 

    

2. Assessment Tasks for Students  

# Assessment task*  Week Due 
Percentage of Total 

Assessment Score 

1 Lab exercises 1-10 30% 

2 Mid-term exam 5-6 15% 

3 Practical exam 10-11 15% 

4 Final exam 11-12 40% 

Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.) 
 

 

E. Student Academic Counseling and Support 
Arrangements for availability of faculty and teaching staff for individual student 

consultations and academic advice: 
Two office hours for each week of the course are designated for individual student consultations and 

academic advice. 
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F. Learning Resources and Facilities 
1.Learning Resources 

Required Textbooks 
W. Savitch, JAVA: an introduction to problem solving and programming, 

global edition. Philadelphia, PA: Pearson Education, 2018. 

Essential References 

Materials 
Book and Slides 

Electronic Materials Slides and related handouts 

Other Learning 

Materials 
 

 

2. Facilities Required 

Item Resources 

Accommodation 
(Classrooms, laboratories, demonstration 

rooms/labs, etc.) 
Classroom & Laboratory 

Technology Resources 
 (AV, data show, Smart Board, software, 

etc.) 

Relevant IDEs 

Overhead projector and internet connection 

Other Resources  
(Specify, e.g., if specific laboratory 

equipment is required, list requirements or 

attach a list) 

 

 

G. Course Quality Evaluation  

Evaluation 

Areas/Issues   
Evaluators  Evaluation Methods 

Effectiveness of teaching and 

assessment 

Students Direct and Indirect 

Quality of learning resources Faculty Direct 

   
Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning 

outcomes, Quality of learning resources, etc.) 

Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 

 

H. Specification Approval Data 

Council / Committee  

Reference No.  

Date  
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  الدراسي:التعريف بالمقرر أ. 

 2 . الساعات المعتمدة: 1

 . نوع المقرر 2

    متطلب جامعة أ.
متطلب  

   أخرى   متطلب قسم    ليةك

     اختياري  إجباري   ب.

 . المتطلبات السابقة لهذا المقرر 3

 التقنية الرقمية ) متطلب جامعة( 

 )إن وجدت(. المتطلبات المتزامنة مع هذا المقرر 4

 لا يوجد 

 

 )اختر كل ما ينطبق( نمط الدراسة . 5

 النسبة  عدد الساعات التدريسية الدراسة نمط م

   المحاضرات التقليدية  1

   التعليم المدمج  2

 %  100   الإلكترونيالتعليم  3

 %  100   عن بعدالتعليم  4

     أخرى 5
 

 مستوى الفصل الدراسي(  )على  الاتصال ساعات. 6

 ساعات التعلم  النشاط  م

 ساعة  20  محاضرات 1

  إستوديو أو معمل  2

  إضافية دروس  3

  تذكر( )ى أخر 4

 ساعة  20 الإجمالي 
 

 التعليمية: المقرر ومخرجاته  هدف -ب

 وصف العام للمقرر: ال. 1

 

ذكاء للزمة في مجال الذكاء الاصطناعي من خلال التعرف على المفاهيم الأساسية لاهذا المقرر يقدم للطالب الثقافة المعرفية ال

تقدم حلول تخدم المجتمع. بإضافة إلى توضيح استخدامات الذكاء الذكاء الاصطناعي التي  تطبيقاتالاصطناعي. وكيفية بناء 

 .(.. وغيرهاالتعليم، صحة، تجارة، صناعة ...الاصطناعي في مجالات متعددة مثل )خدمة ضيوف الرحمن، 

 

   الهدف الرئيس للمقرر. 2

للدذكداء   ةالاسدددداسدددديد   المبداد   وتطبيقالدذكداء الاصددددطنداعي وكيفيدة فهم    في مجدالالمتعلم  معرفدة  يهددف هدذا المقرر إلى تطوير  

لتطوير حلول تخدم مجالات تخصددا الطلبة وتعريف الطالب بالاسددتراتيجية الوطنية للمملية في البيانات والذكاء الاصددطناعي  

 .الاصطناعي

 

 

 

 للمقرر: مخرجات التعلم . 3

 مخرجات التعلم للمقرر 

  رمز

التعلم  مخرج 

   المرتبط للبرنامج

  المعرفة والفهم 1

  القدرة على شرح المفاهيم الأساسية للذكاء الاصطناعي  1.1



 
4 

 مخرجات التعلم للمقرر 

  رمز

التعلم  مخرج 

   المرتبط للبرنامج

  القدرة على التعرف على تطبيقات الذكاء الاصطناعي 1.2

  القدرة على ربط تطبيقات الذكاء الاصطناعي بتحديات الحياة اليومية 1.3

  المهارات 2

  بين الأدوات المستخدمة لبناء تطبيقات الذكاء الاصطناعيالتمييز القدرة على اكتساب   2.1

  القيم 3

  تقدير فوائد الذكاء الاصطناعي في تسهيل الأمور الحياتية 3.1

  تقدير الجوانب الأخلاقية لاستخدام الذكاء الاصطناعي 3.2
 

   المقرر  موضوعاتج. 

 الاتصال ساعات  قائمة الموضوعات  م

 2 نشأة وتطور الذكاء الاصطناعي  ل  التعريف بمعنى الذكاء الاصطناعي والتطرق  1

 2 ستراتيجية المملية الوطنية للبيانات والذكاء الاصطناعيا 2

 2   والتفريق بين تعلم الآلة والتعليم العميق  يالذكاء الاصطناع  مفاهيم 3

 2 الذكاء الاصطناعي  المستخدمة في تطبيقاتالتقنيات   كيفية عمل 4

 4 أدوات تطوير تطبيقات الذكاء الاصطناعي 5

 4 القطاعات المختلفة ) التعليم، صحة، تجارة، صناعة .....و غيرها(  في  تطبيقات الذكاء الاصطناعي 6

 2   تأثير الذكاء الاصطناعي في الحياة اليومية 7

 2 لاستخدام الذكاء الاصطناعيالجوانب الأخلاقية   8

 20 المجموع
 

 

 والتقييم: التدريس  د.
 يم  يالتق وطرقمخرجات التعلم للمقرر مع كل من استراتيجيات التدريس  ربط . 1

 يم يالتق طرق التدريس  استراتيجيات مخرجات التعلم   رمزال

 المعرفة والفهم  1.0

1.1 
القددرة على شددددرح المفداهيم الأسددددداسدددديدة للدذكداء  

 الاصطناعي 

 تعلمو  قراءات،  محدداضددددرات

التددريبدات والانشددددطدة ،  ذاتي

المواقع  ،  وخدارجد   الددرس  أثنداء

والأدوات المتوفرة عبر شددبية  

 الانترنت

  ة الإلديدتدرونديدد خدتدبددارات  الا

مدنصددددددة  الد و عدبدر  واجدبددات 

 التعليم الاليترونية

1.2 
الدتدعدرفالدقدددرة   الددذكدداء    عدلدى  تدطدبديدقددات  عدلدى 

 الاصطناعي

 تعلمو  قراءات،  محدداضددددرات

التددريبدات والانشددددطدة ،  ذاتي

المواقع  ،  وخدارجد   الددرس  أثنداء

والأدوات المتوفرة عبر شددبية  

 الانترنت

الإلديدتدرونديدد    ة الاخدتدبددارات 

مدنصددددددة   عدبدر  والدواجدبددات 

 التعليم الاليترونية

1.3 
الدذكداء الاصددددطنداعي   القددرة على ربط تطبيقدات 

 بتحديات الحياة اليومية

 تعلمو  قراءات،  محدداضددددرات

التددريبدات والانشددددطدة ،  ذاتي

المواقع  و خارج ،    الدرس  أثناء

والأدوات المتوفرة عبر شددبية  

 الانترنت

الإلديدتدرونديدد    ة الاخدتدبددارات 

مدنصددددددة   عدبدر  والدواجدبددات 

 التعليم الاليترونية

 المهارات 2.0

2.1 

الأدوات المسدتخدمة اكتسداب القدرة على التمييز بين 

 لبناء تطبيقات الذكاء الاصطناعي

 تعلمو  قراءات،  محدداضددددرات

التددريبدات والانشددددطدة ،  ذاتي

المواقع  و خارج ،    الدرس  أثناء

والأدوات المتوفرة عبر شددبية  

 الانترنت

الإلديدتدرونديدد    ة الاخدتدبددارات 

مدنصددددددة   عدبدر  والدواجدبددات 

 التعليم الاليترونية
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 يم يالتق طرق التدريس  استراتيجيات مخرجات التعلم   رمزال

 القيم  3.0

3.1 
الذكاء الاصددطناعي في تسددهيل الأمور تقدير فوائد 

 الحياتية

 تعلمو  قراءات،  محدداضددددرات

التددريبدات والانشددددطدة ،  ذاتي

المواقع  ،  وخدارجد   الددرس  أثنداء

والأدوات المتوفرة عبر شددبية  

 الانترنت

الإلديدتدرونديدد    ة الاخدتدبددارات 

مدنصددددددة   عدبدر  والدواجدبددات 

 التعليم الاليترونية

3.2 
الأخلاقيددة   الجوانددب  الددذكدداء تقدددير  لاسددددتخدددام 

 الاصطناعي

 تعلمو  قراءات،  محداضددددرات 

التددريبدات والانشددددطدة ،  ذاتي

المواقع  ،  وخدارجد   الددرس  أثنداء

والأدوات المتوفرة عبر شددبية  

 الانترنت

الإلديدتدرونديدد    ة الاخدتدبددارات 

مدنصددددددة   عدبدر  والدواجدبددات 

 التعليم الاليترونية

 

 الطلبة  تقييم أنشطة. 2

 يم يالتق أنشطة م
 التقييم توقيت 

 )بالأسبوع( 
 النسبة 

 يم يالتقدرجة  إجماليمن 

 % 5 10-1 المشاركة 1

 % 10 10-1 اختبارات سريعة 2

 % 15 10-1 واجبات 3

 % 20 6-5 تحريري نصفي اختبار 4

 % 50 12-11 اختبار تحريري نهائي 5
 الخ( ورقة عملمشروع جماعي،  ، تقديميعرض   شفهي،   ، تحريري اختبار)يم ي التق أنشطة

 

 الطلابي:الأكاديمي والدعم  الإرشادأنشطة  -هـ 

 يتم تخصيا ساعات ميتبية أسبوعية بمعدل ساعة أسبوعيا على الأقل

إرشاد الطالب إلى بعض المواقع الإليترونية للإفادة منها. عقد حلقات نقاش بحثية يتم من خلالها شرح وتحليل بعض تطبيقات  

 المستخدمة في حياتنا اليومية من خلال تطبيقات الأجهزة الذكية.الذكاء الاصطناعي 

 
  والمرافق:مصادر التعلم  –و 
 التعلم: مصادر قائمة . 1

 المحتوى الاليتروني للمقرر للمقرر المرجع الرئيس

 المساندةالمراجع 

Nell Dale, John Lewis, (2020) Computer Science Illuminated, 7th 
Edition, Jones & Bartlett Learning. 

 

Artificial Intelligence – A Modern Approach (3rd Edition) By 
Stuart Russell & Peter Norvig. 

 
Artificial Intelligence for Humans, Volume 1: Fundamental 
Algorithms. ByJeff Heaton. 
 

 الإلكترونية المصادر 

https://teachablemachine.withgoogle.com/ 

https://monkeylearn.com/ 

Data Mining -Orange Data Mining  

    ىأخر

https://teachablemachine.withgoogle.com/
https://teachablemachine.withgoogle.com/
https://teachablemachine.withgoogle.com/
https://monkeylearn.com/
https://monkeylearn.com/
https://monkeylearn.com/
https://orangedatamining.com/
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 المطلوبة:المرافق والتجهيزات . 2

 متطلبات المقرر  العناصر 

 المرافق
  ... إلخ(  ، قاعات المحاكاةالدراسية، المختبرات، قاعات العرض القاعات)

 التجهيزات التقنية
 )جهاز عرض البيانات، السبورة الذكية، البرمجيات( 

 معامل افتراضية

 نظام تعلم اليتروني

  تبعاً لطبيعة التخصا() ىأخر تجهيزات

 

 لمقرر: اجودة  تقويمز. 

 يم قيطرق الت  ونالمقيم مجالات التقويم 

 )استبانات(  مباشرغير  الطلبة فاعلية التدريس

 )استبانات(غير مباشر   المراجع النظير ة طرق تقييم الطلابيفاعل

 مباشر التدريسأعضاء هيئة  مخرجات التعلم للمقررمدى تحصيل 

 أو غير مباشر   مباشر المراجع النظير التعلممصادر 
 إلخ( مصادر التعلم ...  للمقرر، مخرجات التعلم فاعلة طرق تقييم الطلاب، مدى تحصيل ، فاعلية التدريس  )مثل.مجالات التقويم 

 تحديدها(  تمي) أخرى ، ير ظالمراجع الن البرنامج، قيادات  التدريس، أعضاء هيئة  )الطلبة،  ونالمقيم

 ( مباشر وغير مباشر)يم قيالت طرق

 

 . اعتماد التوصيف  ح

 مجلس القسم جهة الاعتماد

  رقم الجلسة

  تاريخ الجلسة

 



 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ينھملا لیھأتلا تاراھم :ررقملا مسا

 BA1901 :ررقملا زمر

  

  :جمانربلا

 لامعلأا ةرادإ :يملعلا مسقلا

 لامعلأا ةرادإ :ةیلكلا

 ىرقلا مأ ةعماج :ةسسؤملا
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 تایوتحملا
 3 ......................................................................................................... :يساردلا ررقملاب فیرعتلا .أ

 3 .............................................................................................. :ةیمیلعتلا ھتاجرخمو ررقملا فدھ -ب

 3 ...................................................................................................................... :ررقملل ماعلا فصولا .1

 3 ...................................................................................................................... ررقملل سیئرلا فدھلا .2

 4 ................................................................................................................... :ررقملل ملعتلا تاجرخم .3

 4 .................................................................................................................. ررقملا تاعوضوم .ج

 4 ................................................................................................................... :مییقتلاو سیردتلا .د

 4 .................................................. مییقتلا قرطو سیردتلا تایجیتارتسا نم لك عم ررقملل ملعتلا تاجرخم طبر  .1

 5 .......................................................................................................................... ةبلطلا مییقت ةطشنأ .2

 5 ................................................................................... :يبلاطلا معدلاو يمیداكلأا داشرلإا ةطشنأ - ـھ

 5 ......................................................................................................... :قفارملاو ملعتلا رداصم – و

 5 ........................................................................................................................ :ملعتلا رداصم ةمئاق .1

 6 ........................................................................................................... :ةبولطملا تازیھجتلاو قفارملا .2

 6 ................................................................................................................. :ررقملا ةدوج میوقت .ز

 7 .................................................................................................................... فیصوتلا دامتعا .ح
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  :يساردلا ررقملاب فیرعتلا .أ
  :ةدمتعملا تاعاسلا .1
 ررقملا عون .2
   ىرخأ  مسق بلطتم   ةیلك بلطتم Ö  ةعماج بلطتم .أ

  Ö  يرایتخا   يرابجإ .ب
  ررقملا ھیف مدقی يذلا ىوتسملا / ةنسلا .3
 )تدجو نإ( ررقملا اذھل ةقباسلا تابلطتملا .4
 
 

 )تدجو نإ( ررقملا اذھ عم ةنمازتملا تابلطتملا .5
 
 
 
 )قبطنی ام لك رتخا( ةساردلا طمن .6

  ةبسنلا ةیسیردتلا تاعاسلا ددع ةساردلا طمن م
   ةیدیلقتلا تارضاحملا 1
    جمدملا میلعتلا 2
    ينورتكللإا میلعتلا 3
 %100 2  دعب نع میلعتلا 4
    ىرخأ 5

 
 )يساردلا لصفلا ىوتسم ىلع( لاصتلاا تاعاس .7

 ملعتلا تاعاس طاشنلا م
 20 تارضاحم 1
  ویدوتسإ وأ لمعم 2
  ةیفاضإ سورد 3
  )ركذت( ىرخأ 4
 20 يلامجلإا 

 
 :ةیمیلعتلا ھتاجرخمو ررقملا فدھ -ب
 :ررقملل ماعلا فصولا .1
 ھتاردق زیزعت اذھ نم دعبأو ،ةفیظو ىلع لوصحلل ھلھؤت يتلا ةیرورضلا تاراھملاب مامللإا نم بلاطلا نیكمت يف مھاسی ررقملا
 ً.لابقتسم ينھملا هراسم يف يفیظولا حاجنلا قیقحتل ھتاراھمو
 
 
  ررقملل سیئرلا فدھلا .2
 ةمزلالا فراعملاو تاراھملاب هدیوزتو ،ينھملا ھلویمو ھتیصخش نع روصت ءانب يف بلاطلا ةدعاسملً اساسأ فدھی ررقملا
 ؛كلذ ىلإ ةفاضلإاب .لمعلا قوسل دیجلا دادعتسلاا ةیفیك ىلعو ،جرختلا دعب وأ ةیعماجلا ةساردلا ءانثأ ةفیظو ىلع لوصحلل
 ءانب ىلع ھبیردتو ،ةیلبقتسملا ھتفیظو يف بلاطلل ينھملا راسملا يف يفیظولا حاجنلا تایساسأ نم عساو فیط ىلع ررقملا زكری

 زیزعتو ةفیظولا میمصت بیلاسأب ھفیرعت ىلإ ةفاضلإاب ،ةینھملا ھتایح لاوط اھنم دیفتسی رمتسملا ينھملا ریوطتلل ةیقیبطت ةطخ
 ةئیب يف لاصتلاا تاراھم ىلع بلاطلا بیردتل كلذك ررقملا فدھی .ةایحلاو لمعلا نیب نزاوتلا تاراھم عم يفیظولا طابترلاا
 تاراھم ىلإ ةفاضلإاب ،دیشرلا ينھملا كولسلا تایقلاخأو ةیفیظولا ھتابجاوو ھقوقح نع ةقیمع ةفرعمب بلاطلا دیوزتو لمعلا

 .نیدیفتسملاو ءلامعلا عم لماعتلاو میدقتلاو ءاقللإا تاراھمو لمعلا قرف عم لمعلاك ةدیدع
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 :ررقملل ملعتلا تاجرخم .3

 ررقملل ملعتلا تاجرخم
  زمر

 طبترملا ملعتلا جرخم
  جمانربلل

  مھفلاو ةفرعملا 1
  ھتوق طاقنو ھتاراھمو ھتامامتھاو ھتیصخش بلاطلا ددحی/فصی نأ 1.1
  لمعلا ةئیب يف يناسنلإا كولسلا تایساسأ زیمی نأ 1.2
  ةیفیظولا ھتابجاوو ھقوقح بلاطلا ركذی نأ 1.3
1.4   
1.5   
  تاراھملا 2
  ةفیظو نع ثحبلا يف ھتاراھم بلاطلا ضرعتسی نأ 2.1
  لمعلا قوس تاجایتحلا ةمئلام ةیتاذ ةریس بلاطلا ممصی نأ 2.2
  رمتسملا ينھملا ریوطتلل ةیصخش ةطخ بلاطلا ممصی نأ 2.3

   
   

  میقلا 3
  لمعلا يف يقلاخلأا كولسلا وحنً امامتھا بلاطلا يدبی نأ 3.1
  ھقتاع ىلع ةقلملا ةیفیظولا تابجاولا بلاطلا مرتحی نأ 3.2
  ةیمقرلا ھتیوھو ةیصخشلا ةملاعلا ةیمھأ وحن بلاطلا روعش ومنی نأ 3.3
3...   

 

  ررقملا تاعوضوم .ج
 

 لاصتلاا تاعاس تاعوضوملا ةمئاق م

 2  ةوقلا طاقنو تاراھملاو تامامتھلااو ةیصخشلا دیدحتو يتاذلا مییقتلا :يفیظولا دادعتسلاا 1
 2  عوطتلاو ةینھملا ةذملتلا رودو لمع نع ثحبلا تاراھمو فئاظولا عاونأ :يفیظولا دادعتسلاا 2
 2 تلاباقملا زایتجاو ةیتاذلا ةریسلا میمصت :يفیظولا دادعتسلاا 3
 2 لمعلا يف يقلاخلأا كولسلاو ةیفیظولا تابجاولاو قوقحلا :لمعلا ةئیب يف يناسنلإا كولسلا 4
 2  يفیظولا اضرلا ،تاھاجتلاا ،ملعتلا ،تاردقلا :لمعلا ةئیب يف يناسنلإا كولسلا 5
 2 لمعلا قرف عم لمعلا تایساسأ :لمعلا ةئیب يف يناسنلإا كولسلا 6
 2 لمعلا ةئیب يف لاصتلاا تاراھم :لمعلا ةئیب يف يناسنلإا كولسلا 7
 2 ةداقلا عابتإ تاراھمو ةدایقلا :لمعلا ةئیب يف يناسنلإا كولسلا 8
 2 ةیصخشلا ةیلاملا تایساسأ :ينھملا ومنلا 9
 2 رمتسملا ينھملا ریوطتلا تاراھم :ينھملا ومنلا 10
 2 ةیمقرلا ةیوھلاو يصخشلا ماسیلإا :ينھملا ومنلا 11

  عومجملا
 

 :مییقتلاو سیردتلا .د
  مییقتلا قرطو سیردتلا تایجیتارتسا نم لك عم ررقملل ملعتلا تاجرخم طبر  .1
 مییقتلا قرط سیردتلا تایجیتارتسا  ملعتلا تاجرخم زمرلا

 مھفلاو ةفرعملا 1.0

1.1 
 ھـــتامامتھاو ھتیـــصخش بـــلاطلا ددحی/فـــصی نأ
 تاشقانملا - تارضاحملا ھتوق طاقنو ھتاراھمو

 ةیـــصخشلا دـــیدحت راـــبتخا
 ةكراشملا – ينھملا لویملاو
 ةیلصفلا

 – تاراــبتخلاا – تاــفیلكتلا تاشقانملا - تارضاحملا لمعلا ةئیب يف يناسنلإا كولسلا تایساسأ زیمی نأ 1.2
 ةیلصفلا ةكراشملا

 – تاراــبتخلاا – تاــفیلكتلا تاشقانملا - تارضاحملا ةیفیظولا ھتابجاوو ھقوقح بلاطلا ركذی نأ 1.3
 ةیلصفلا ةكراشملا
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 مییقتلا قرط سیردتلا تایجیتارتسا  ملعتلا تاجرخم زمرلا
 تاراھملا 2.0

2.1 
 ةفیظو نع ثحبلا يف ھتاراھم بلاطلا ضرعتسی نأ

 تاشقانملا - تارضاحملا
 – يعاــــــمجلا عورــــــشملا
 ةكراــــشملا – تاراــــبتخلاا
 ةیلصفلا

2.2 
 تاــجایتحلا ةــمئلام ةــیتاذ ةریــس بــلاطلا ممــصی نأ

 تاشقانملا - تارضاحملا لمعلا قوس
 ةریـــسلا میمـــصت عورـــشم
 – تاراــــبتخلاا – ةــــیتاذلا
 ةیلصفلا ةكراشملا

2.3 

 يـنھملا ریوـطتلل ةیـصخش ةـطخ بـلاطلا ممصی نأ
 تاشقانملا - تارضاحملا رمتسملا

 ریوـــطتلا ةـــطخ عورـــشم
 – رمتــــــــسملا يــــــــنھملا
 ةكراــــشملا – تاراــــبتخلاا
 ةیلصفلا

 میقلا 3.0

 يـف يـقلاخلأا كولسلا وحنً امامتھا بلاطلا يدبی نأ 3.1
 لمعلا

 ةءارـــــــقلا - تارـــــــضاحملا
 تلااح ةسارد ةھجوملا

 ىـلع ةـقلملا ةـیفیظولا تاـبجاولا بـلاطلا مرتحی نأ 3.2
 ھقتاع

 ةءارـــــــقلا - تارـــــــضاحملا
 تلااح ةسارد ةھجوملا

 ةـــملاعلا ةـــیمھأ وـــحن بـــلاطلا روعـــش وـــمنی نأ 3.3
 ةیمقرلا ھتیوھو ةیصخشلا

 ةءارـــــــقلا - تارـــــــضاحملا
 نإ-دكنیل ةحفص میمصت ةھجوملا

  ةبلطلا مییقت ةطشنأ .2

 مییقتلا تیقوت مییقتلا ةطشنأ م
 )عوبسلأاب(

  ةبسنلا
 مییقتلا ةجرد يلامجإ نم

 10 11 رمتسملا ينھملا ریوطتلل ةطخ 1
 15 8 نإ-دكنیل ةحفصو ةیتاذلا ةریسلا میمصت 2
 20 6 يفصن رابتخا 3
 40 12 يئاھن رابتخا 4
 15 12 يعامج يمیدقت ضرع 5
6    
7    
8    

 )خلا لمع ةقرو ،يعامج عورشم ،يمیدقت ضرع ،يھفش ،يریرحت رابتخا( مییقتلا ةطشنأ
 
 :يبلاطلا معدلاو يمیداكلأا داشرلإا ةطشنأ - ـھ

 اھب بلاطلا ةطاحإو ةیبتكملا تاعاسلا تاقوأ دیدحت •
 ًایرود مھعم اھتعجارمو ،يساردلا لصفلا ةیادب نم مییقتلا ةیلآو ررقملا ةطخب بلاطلا دیوزت •
 مھل مزلالا معدلا میدقتو ءادلأا يضفخنم بلاطلا تلااح عبتت •

 
  :قفارملاو ملعتلا رداصم – و
 :ملعتلا رداصم ةمئاق .1

 ررقملل سیئرلا عجرملا

 
 ذاتـــسلأا – تاـــمظنملا يـــف تاـــعامجلاو دارـــفلأا كولـــس :يـــمیظنتلا كولـــسلا •

يتانز دمحم/روتكدلا  
ًاضیأ ةدناسملا عجارملا يف رظنُی •  

 ةدناسملا عجارملا
يدماغلا يراشم ذاتسلأا – ينھملا ریوطتلا لیلد :راسملا باتك •  
نلایوداب دمحأ ذاتسلأا – ةفیظو نع ثحبلا نف باتك •  
زابنجلا دجمأ .د – نیمی ةفل يناث :باتك •  
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• *Kaiden, S. ed., 2016. Find Your Fit: A Practical Guide to 
Landing a Job You'll Love. Association for Talent 
Development. : https://www.amazon.com/Find-Your-Fit-
Practical-Landing-ebook/dp/B01LY7XO6K 
 

• *Stella Cottrell (2021). Skills for Success: Personal 
Development and Employability: 4th ed (Macmillan Study 
Skills)  
 

• Ranjit Singh Malhi 2009. Make Yourself Employable: How 
Graduates Can Hit the Ground Running! – ریرج يف مجرتم باتكلا: 

-https://www.jarir.com/jarir-publication فیظوتلابً اریدج كسفن لعجا
282205762.html 

• Roy Horn 2020. The Business Skills Handbook. 
https://www.koganpage.com/product/business-skills-
handbook-9781843982180-cipd 

• Robbins and Judge (2022). Essentials of Organizational 
Behavior. 15th edition. 
 
 

 ةینورتكللإا رداصملا

 :سایق زكرم – ةینھملا لویملا سایقم •
https://etec.gov.sa/ar/productsandservices/Qiyas/CommStanda

rds/Pages/Professional.aspx 
 

 https://hrsd.gov.sa/ar - ةیندملا ةمدخلا يف ةیرشبلا دراوملل ةیذیفنتلا ةحئلالا •
 //:www.taqat.sa/web/guesthttps :تاقاط - لمعلل ةینطولا ةباوبلا عقوم •
 /https://mrn.sa :نرملا لمعلا عقوم •
 /https://doroob.sa/ar :بورد - ينورتكللإا بیردتلل ةینطولا ةصنملا عقوم •
 https://hub.misk.org.sa/?lang=ar - كسم ةیمیداكأ •

• Myers-Briggs Type Indicator (MBTI): 
https://www.myersbriggs.org/my-mbti-personality-type/ 

• DISC: https://www.discprofile.com/ 
• The Big Five Personality Test: 

https://www.outofservice.com/bigfive/ 
 

 ةیدوعسلا ةیمقرلا ةبتكملا  ىرخأ

 

 :ةبولطملا تازیھجتلاو قفارملا .2
 ررقملا تابلطتم رصانعلا

 قفارملا
 بلاطلا ددع بسانت ةیسارد تاعاق )خلإ ... ةاكاحملا تاعاق ،ضرعلا تاعاق ،تاربتخملا ،ةیساردلا تاعاقلا(

 ةینقتلا تازیھجتلا
 ةیكذ ةروبس ،تنرتنلااب دوزم بوساح زاھج )تایجمربلا ،ةیكذلا ةروبسلا ،تانایبلا ضرع زاھج(

  )صصختلا ةعیبطلً اعبت( ىرخأ تازیھجت
 

 :ررقملا ةدوج میوقت .ز
 مییقتلا قرط نومیقملا میوقتلا تلااجم
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 مییقتلا قرط نومیقملا میوقتلا تلااجم

 – مسقلا سیئر – ررقملا قسنم – بلاطلا سیردتلا ةیلعاف
 جمانربلا تادایق

 ةـــــظحلامو ،ةرـــــشابم تاعلاطتـــــسا
 ةرشابمریغ

 سیـئر – ررقملا قسنم - ریظنلا عجارملا بلاطلا مییقت قرط ةیلعاف
 جمانربلا تادایق – مسقلا

 میـیقت جذاـمن نم ةیئاوشع ةنیع :ةرشابم
 مھلامعأو بلاطلا

 سیـئر – ررقملا قسنم - ریظنلا عجارملا ررقملل ملعتلا تاجرخم لیصحت ىدم
 جمانربلا تادایق – مسقلا

 تاراـبتخلاا يـف بلاـطلا جئاتن :ةرشابم
 ةیئاھنلاو ةیرودلا

   
   
   
   
 )خلإ ... ملعتلا رداصم ،ررقملل ملعتلا تاجرخم لیصحت ىدم ،بلاطلا مییقت قرط ةلعاف ،سیردتلا ةیلعاف .لثم( میوقتلا تلااجم
 )اھدیدحت متی( ىرخأ ،ریظنلا عجارملا ،جمانربلا تادایق ،سیردتلا ةئیھ ءاضعأ ،ةبلطلا( نومیقملا

 )رشابم ریغو رشابم( مییقتلا قرط
 

  فیصوتلا دامتعا .ح
  دامتعلاا ةھج
  ةسلجلا مقر
  ةسلجلا خیرات
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4 �ϢϴϠόΘϟΪόΑ�Ϧϋ�� � ��� 
5 ϯήΧ���ϞϤϋ�ΕΎϋϮϤΠϣ� � ��� 

�ϲϟΎϤΟϻ���������
�
���ΕΎϋΎγ��ϝΎμΗϻ��ϰϠϋ����ϲγέΪϟ�Ϟμϔϟ�ϯϮΘδϣ�

ϡ��ρΎθϨϟ��ϢϠόΘϟ�ΕΎϋΎγ�
���ΕήοΎΤϣ����ΔϋΎγ�
���ϞϤόϣ�ϭ�ϮϳΩϮΘγ·���
���αϭέΩΔϴϓΎο·���
���ήΧ�ϯ��ήϛάΗ�Δτθϧ�ϡΎϬϣϭ�ϡΪϘΗ��ΔΒϠτϟ�Ϧϣ���
��ϲϟΎϤΟϹ���ΔϋΎγ��ΎϴϋϮΒγ�

�
Ώ��ϑΪϫ��ϪΗΎΟήΨϣϭ�έήϘϤϟ�ΔϴϤϴϠόΘϟ 
���ϟ�ϒλϮ�ϟ�ϡΎόϟ�έήϘϤϠ�

��������ϟ�ΔϳάϐΘϟ�έήϘϤϭ�ΔΤμϟϲϓ�ήϴΒϛ�έϭΩ��ΔϴϤϨΗΕέΎϬϤϟϭ�ϑέΎόϤϟ���νήϤϟϭ�ΔΤμϟ�ϲϓ�ΔϤϴϠδϟ�ΔϳάϐΘϟ�ΕΎϴγΎγ΄Α�ΔλΎΨϟ

��ϝϼΧ�Ϧϣ�ϚϟΫϭ��νήϤϟϭ�ΔΤμϟΎΑ�ϚϟΫ�Δϗϼϋϭ�ϲάϐϟ�ΎϬϠϴΜϤΗϭ�Δϴάϐϟ�ήλΎϨόϟϭ�ΔϳάϐΘϟ�ϲϓ�ΔϴγΎγϷ�ϢϴϫΎϔϤϟ�ϰϠϋ�ϑήόΘϟ

ϥΎδϧϻ�ϯΪϟ��ϚϟάϛϭϮΘϤϟ�˯άϐϟ�ΔϴϫΎϣ��Δϣϼγϭ�ϲϧΪΒϟ�ρΎθϨϟϭ�νήϣϷΎΑ�ϚϟΫ�Δϗϼϋϭ�Δϴάϐϟ�ΕΎϴϤΤϟϭ�ΕΎΒΟϮϟ�ςϴτΨΗϭ�ϥί

˯άϐϟ�ΚϴΣ�ˬ�ϚϟΫ�Ϟϛ�ΪϋΎδϳϲϓ��ΔϴΤμϟ�Δϴάϐϟ�ΔϟΎΤϟ�ϦϴδΤΗϊϤΘΠϤϟϭ�ΓήγϷϭ�Ωήϔϟ�ϯϮΘδϣ�ϰϠϋ���

���έήϘϤϠϟ�βϴήϟ�ϑΪϬϟ� 
�ϰϟ�ΔΤμϟϭ�ΔϳάϐΘϟ�έήϘϣ�ϑΪϬϳ�

1� �ΔλΎΨϟ�ϑέΎόϤϟ�ΔϴϤϨΗΑ�ΕΎϧϮϜϤϟ�ΔϴϣϮϴϟ�ΕΎΟΎϴΘΣϻϭ�ϲΤμϟ�˯άϐϟΔϔϠΘΨϤϟ�νήϣϻ�Ϧϣ�ΔϳΎϗϮϠ 
2� �ϲΤμϟ�˯άϐϟ�έΎϴΘΧΎΑ�ΔϘϠόΘϤϟ�ΕέΎϬϤϟ�ΔϴϤϨΗΔϳάϐΘϟ�˯Ϯγ�Ϧϋ�ΔΠΗΎϨϟ�ΔϴΤμϟ�ΕϼϜθϤϟϭ 
3� ϲϧΪΒϟ�ρΎθϨϟ�ϝϼΧϭ�νήϤϟϭ�ΔΤμϟ�ϲϓ�Δϴάϐϟ�ΕΎϴϤΤϟϭ�ΕΎΒΟϮϟ�ςϴτΨΘϟ�ΔϴγΎγϷ�ΕέΎϬϤϟ�ΔΒϠτϟ�ΏΎδϛ 
4� ϓ�ΓΪϋΎδϤϟ�ΔϣΎόϟ�ΔΤμϟ�ήϳϮτΗ�ϲ�ϦϣϴΤμΗϭ�Δϴάϐϟ�Δϣϼδϟ�ϖϴΒτΗ�ϝϼΧ�ΔΌρΎΨϟ�Δϴάϐϟ�ϢϴϫΎϔϤϟ 
5� ϲΤλ�ϲάϏ�ΞϣΎϧήΑ�ϢϴϤμΗ�ϰϠϋ�ΔΒϠτϟ�ΐϳέΪΗ 
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����ϢϠόΘϟ�ΕΎΟήΨϣ�έήϘϤϠϟ 

έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣ 
ΰϣέ�

�ΝήΨϣ�ϢϠόΘϟ��ςΒΗήϤϟ
�ΞϣΎϧήΒϠϟ�

1 ϢϬϔϟϭ�ΔϓήόϤϟ� 
1.1 ��ϢϴϫΎϔϤϟ�ϒ˰˰λϭ�ΔΤ˰˰μϟΎΑ�ϚϟΫ�Δϗϼϋϭ�ϲάϐϟ�ΎϬϠϴΜϤΗϭ�Δϴάϐϟ�ή˰˰λΎϨόϟϭ�ΔϳάϐΘϟ�ϲϓ�Δϴ˰˰γΎ˰˰γϷ

ϥΎδϧϻ�ϯΪϟ�νήϤϟϭ 
 

1.2 �ΕΎϴϤΤϟϭ�ΕΎΒΟϮϟ�ςϴτΨΗϭ�ϲΤ˰˰ ˰μϟ�ϥίϮΘϤϟ�˯άϐϟ�έΎϴΘΧ�ΕΎϴϟϵ�Δ˰˰ ˰πϳήόϟ�ρϮτΨϟ�Δϓήόϣ
˯άϐϟ�Δϣϼγϭ�ϲϧΪΒϟ�ρΎθϨϟϭ�νήϣϷΎΑ�ϚϟΫ�Δϗϼϋϭ�Δϴάϐϟ 

 

2 ΕέΎϬϤϟ  
2.1 Δϴάϐϟ�ΕΎΟΎϴΘΣϻϭ�ϢδΠϟΎΑ�ΔϗΎτϠϟ�ϞΜϣϷ�ϥίϮΘϟ�ϖϴΒτΗ  
2.2 �Δϴάϐϟ�ΕΎϴϤΤϟϭ�ΕΎΒΟϮϟ�ςϴτΨΗϭ�ϲΤμϟ�ϥίϮΘϤϟ�˯άϐϟ�έΎϴΘΧ�ΕέΎϬϣ�˯ΎϨΑ  
2.3 �ϲϧΪΒϟ�ρΎθϨϟ�ΔγέΎϤϣ�˯ΎϨΛϭ�νήϤϟϭ�ΔΤμϟ�ϲϓ�ΔϳάϐΘϟ�ΕΎΒϠτΘϣ�˯ΎϔϴΘγϖϴΒτΗϭ�˯άϐϟ�Δϣϼγ  
3 ϢϴϘϟ  
3.1 �˯ΎϨΑϴϳΎόϤϟ�ή�ϴϗϼΧϷΔ�ϭϦϳήΧϵ�ϡήΘΣϭ�ΔϫΰϨϟϭ�Γ˯ΎϔϜϟ�ϲϋΎϤΠϟ�ϞϤόϟϭ  
3.2 �ϲϣϼγϹ�ΎϨϨϳΩ�ϢϴϟΎόΘΑ�ϡΰΘϟϻ�ήϴϜϔΘϟϭ�ϱέΎπΤϟ�ϙϮϠδϟϭ�ϲϋΪΑϹΪϴΠϟ�˯ΩϷϭ�ϱέΎϜΘΑϻ  

�

��ΝΕΎϋϮοϮϣ�έήϘϤϟ�� 
ϡ�ΕΎϋϮοϮϤϟ�ΔϤΎϗ �ΕΎϋΎγ�ϝΎμΗϻ�

� �ΔϳάϐΘϟ�ϝΎΠϣ�ϲϓ�ΕΎΤϠτμϣϭ�ϢϴϫΎϔϣΎϬΘϴϤϫϭ � 
� �˯ΎϤϟϭ�ϯήϐμϟϭ�ϯήΒϜϟ�Δϴάϐϟ�ήλΎϨόϟ�ϲάϐϟ�ΝΎϴΘΣϻϭ�ΎϫέΩΎμϣ�RDI &RDA� � 
� �Δϴάϐϟ�ήλΎϨόϠϟ�ϲάϐϟ�ξϳϷϥίϮΗϭ��ΔϗΎτϟ � 
� ��ΕΎΒΟϮϟ�ςϴτΨΗ��ΏΎδΣΕήόδϟ��ΔϳέήΤϟˬ��ΕΎϋϮϤΠϤϟ�ϞΪΒϟϭ��Δϴάϐϟ � 
��Δϴάϐϟ�ΔϤψϧϻ�ΩΪϋ�ΔϔϠΘΨϤϟ���

� Δϴάϐϟ�ΕΎϴϤΤϟϭ�ΔϤψϧϷ�ΔοϮϣϭ�ϥίϮΘϤϟ�˯άϐϟ �Atkins Diet��ˬVegan Dietˬ Ketogenic 
Diet��ˬ(Macrobiotic Diet � 

� �ΔϳάϐΘϟνήϤϟϭ�ΔΤμϟ�ϲϓ � 
��ϲϧΪΒϟ�ρΎθϨϟϭ�ΔϳάϐΘϟ � 
���Δϣϼγϭ�Δϴάϐϟ�ΔϗΎτΒϟ�Ϧϣϭ˯άϐϟ � 
���ΔϳάϐΘϟϭ�˯άϐϟ�ϲϓ�ΔΜϳΪΣ�ΕΎϫΎΠΗϭ�ΎϳΎπϗ��ϴΤμΗϭΔΌρΎΨϟ�Δϴάϐϟ�ϢϴϫΎϔϤϟ� � 

ωϮϤΠϤϟ��� 
 

�Ω��βϳέΪΘϟ��ϢϴϴϘΘϟϭ 
����ςΑέ��βϳέΪΘϟ�ΕΎϴΠϴΗήΘγ�Ϧϣ�Ϟϛ�ϊϣ�έήϘϤϠϟ�ϢϠόΘϟ�ΕΎΟήΨϣϕήρϭ�ϘΘϟϴ��Ϣϴ 

ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 
1.0 ϢϬϔϟϭ�ΔϓήόϤϟ 

1.1 
�ή˰˰λΎϨόϟϭ�ΔϳάϐΘϟ�ϲϓ�Δϴ˰˰γΎ˰˰γϷ�ϢϴϫΎϔϤϟ�ϒ˰˰λϭ
��Δ Τ˰˰˰ ˰˰μϟΎ Α˰�Ϛ ϟ˰Ϋ�Δ ϗ˰ϼϋϭ�ϲά ϐ˰ϟ�Ύ Ϭ˰ϠϴΜϤΗϭ�Δ ϴ˰ά ϐ˰ϟ

ϥΎδϧϻ�ϯΪϟ�νήϤϟϭ 

ΕήοΎΤϤϟ�
ΕΎϋϮϤΠϣ�ϲϓ�ϞϤόϟ 

ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ�
�ΔψΣϼϤϟ�ΕΎϗΎτΑ 

1.2 

��˯ά˰ϐϟ�έΎ ϴ˰ΘΧ�ΕΎ ϴ˰ϟϵ�Δ˰˰˰˰˰πϳήόϟ�ρϮτΨϟ�Δ ϓ˰ήόϣ
�ΕΎ˰˰ϴϤΤϟϭ �ΕΎ˰˰ΒΟϮϟ�ςϴτΨΗϭ�ϲΤ˰˰ ˰˰μϟ �ϥίϮΘϤϟ
�ϲϧΪ Β˰ϟ�ρΎ˰˰˰˰˰θϨϟϭ�νήϣϷΎ Α˰�Ϛ ϟ˰Ϋ�Δ ϗ˰ϼϋϭ�Δ ϴ˰ά ϐ˰ϟ

˯άϐϟ�Δϣϼγϭ 

��Δ˰˰ ϳΩήϔ˰ϟ˰ �Δ˰˰ϴϟ˰ΰϨ˰Ϥ˰ϟ˰ �ΕΎ˰˰ΒΟ˰Ϯϟ˰
ΔϴϋΎϤΠϟϭ�

�έϮΤϟϭ�ΔθϗΎϨϤϟ 

ΔϴϟΰϨϤϟ�ΕΎΒΟϮϟ�ϢϳϮϘΗ�
�ϢϳϮϘΗ�έϮΤϟ�ϲϓ�ΔϛέΎθϤϟ 

2.0 �ΕέΎϬϤϟ 

2.1 �ΕΎΟΎϴΘΣϻϭ�Ϣ˰˰ ˰δΠϟΎΑ�ΔϗΎτϠϟ�ϞΜϣϷ�ϥίϮΘϟ�ϖϴΒτΗ
Δϴάϐϟ ΔϴϨϫάϟ�ςήΨϟ �ΔϳήϳήΤΘϟϭ�ΔϴϬϔθϟ�ϦϳέΎϤΘϟ 

2.2 �ϲΤ˰˰ ˰˰μϟ �ϥίϮΘϤϟ�˯ά˰˰ϐϟ �έΎ˰˰ϴΘΧ �ΕέΎ˰˰Ϭϣ�˯Ύ˰˰ϨΑ
�Δϴάϐϟ�ΕΎϴϤΤϟϭ�ΕΎΒΟϮϟ�ςϴτΨΗϭ ϦϳέΎϤΘϟϭ�ΔΟάϤϨϟ ΔψΣϼϤϟ�ΕΎϗΎτΑ 
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ϟΰϣή ��ϢϠόΘϟ�ΕΎΟήΨϣ�ΕΎϴΠϴΗήΘγ���βϳέΪΘϟ ϕήρ�ϘΘϟϴ�Ϣϴ 

2.3 �νήϤϟϭ�ΔΤ˰˰˰ ˰˰μϟ�ϲϓ�Δϳ˰άϐ˰Θϟ�ΕΎΒ˰ϠτΘϣ�˯Ύϔ˰ϴΘ˰˰ ˰˰γ
˯άϐϟ�Δϣϼγ�ϖϴΒτΗϭ�ϲϧΪΒϟ�ρΎθϨϟ�ΔγέΎϤϣ�˯ΎϨΛϭ ΕϼϜθϤϟ�ϞΣ ΔϳήϳήΤΘϟ�ΕέΎΒΘΧϻ 

3.0 �ϢϴϘϟ�

3.1 ��˯Ύ Ϩ˰ΑϴϳΎ ό˰Ϥϟ�ή���˰ϴϗϼΧϷΔ��ϭ�ϡήΘΣϭ�Δ ϫ˰ΰϨϟϭ�Γ˯Ύ ϔ˰Ϝϟ
ϦϳήΧϵ��ϲϋΎϤΠϟ�ϞϤόϟϭ 

�έϮΤϟ �Δ˰˰ ϴϋΎ˰˰ ϤΠϟ �ΕΎ˰˰ ϔϴϠϜΘϟ
ΔθϗΎϨϤϟϭ 

�Δ˰˰ϴϋ˰Ύ˰˰ϤΠ˰ϟ˰ �ϝΎ˰˰Ϥϋ˰ϻ�Ϣϳ˰ϮϘ˰Η˰
ΎϳέϭΩ 

3.2 �ϲϣϼ˰γϹ�ΎϨϨϳΩ�ϢϴϟΎόΘΑ�ϡΰΘϟϻ�ϱέΎ˰πΤϟ�ϙϮϠ˰δϟϭ
�ήϴϜϔΘϟϭ�ϲϋΪΑϹΪϴΠϟ�˯ΩϷϭ�ϱέΎϜΘΑϻ �ΔϳΩήϔϟ�ΕΎϔϴϠϜΘϟ ΎϳέϭΩ�ΔϳΩήϔϟ�ϝΎϤϋϻ�ϢϳϮϘΗ 

���Δτθϧ�ϢϴϴϘΗ���ΔΒϠτϟ�

ϡ Δτθϧ�ϘΘϟϴ�Ϣϴ ϢϴϴϘΘϟ�ΖϴϗϮΗ�
�ωϮΒγϷΎΑ� 

��ΔΒδϨϟ�
�ϦϣϲϟΎϤΟ·��ΔΟέΩϘΘϟϴϢϴ 

� �ϲϓ�ΔϟΎόϔϟ�ΔϛέΎθϤϟΔϴϔμϟ�ΔτθϧϷ��έήϘϤϠϟ ϊϴΑΎγϻ�Ϟϛ � 
� �έήϘϤϠϟ�Δϴϔλϼϟ�ΔτθϧϷ�ϲϓ�ΔϟΎόϔϟ�ΔϛέΎθϤϟ �ϞϛϊϴΑΎγϻ � 
���ΔϴϤϳΪϘΘϟ�νϭήόϟ ϊϴΑΎγϻ�Ϟϛ �� 
��ΔϴϋΎϤΟ�ΕΎϔϴϠϜΗϭ�ΕΎϋϭήθϣ ��ϭ�� �� 
��ΔϳΩήϓ�ϞϤϋ�ϕέϭ ��ϭ�� �� 
��ϱήϳήΤΘϟ�έΎΒΘΧϻ ����ϭ�� �� 

ωϮϤΠϤϟ���� 
Δτθϧ�ϘΘϟϴ�Ϣϴ�έΎΒΘΧ�ϱήϳήΤΗˬ�ˬϲϬϔη��νήϋ�ϲϤϳΪϘΗˬ��ˬϲϋΎϤΟ�ωϭήθϣϞϤϋ�Δϗέϭ���Φϟ�

 
�˰ϫ���ΔτθϧΩΎηέϹ��ϢϋΪϟϭ�ϲϤϳΩΎϛϷ��ϲΑϼτϟ 
1� ΪΟϮΗ�ϲϘδϨϣ��˱ ΎϴϋϮΒγ�έήϘϤϟ��ϲϓ�ϲϓ��ΔϴΒΘϜϣ�ΕΎϋΎγ�ΓΩΪΤϣ�ΕΎϗϭ�ΔΒϠτϠϟ�ΔϨϠόϣϭ���
�� �ϡΎϳ�ΔϠϴρ�Ϊό˵Α�Ϧϋ�ΔΒϠτϟ�ϊϣ�ήϤΘδϤϟ�ϞλϮΘϟωϮΒγϷ�ϢϬΗέΎδϔΘγ�ϰϠϋ�ήϤΘδϤϟ�Ωήϟϭ�ˬ�
���ϟ�ϢϳΪϘΗϋΪ�ϢϬϟ�ΔϳϮϨόϤϟ�ΓΪϧΎδϤϟ�ϢϳΪϘΗϭ�ήϤΘδϤϟ�Ϣ�
����ϞλϮΘϟ�ϥϮϜϳ�ΪϳήΒϟ�ήΒϋϲϧϭήΘϜϟϹ�ϞλϮΘϟ�ϞΎγϭϭ�ˬΔϴϧϭήΘϜϟϹ�ϯήΧϷ�
����ΔόΑΎΘϣϭ�ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�έήϘϤϟ�ϒϠϣ�ϲϓ�έήϘϤϟ�κΨϠϣϭ�ΕήοΎΤϤϟ�νήϋϭ�ϢϬΗΎΒΟϭ�ϢϴϠδΗϭ�ΔΒϠτϟ�˯Ω��ϊϗϮϣ�ϰϠϋ

ϯήϘϟ�ϡ�ΔόϣΎΟ�
���ϟϭ�ϞΎγϮϟ�ϡΪΨΘγμϟ�Δϓήϐϟϭ�ΔΛΩΎΤϤϟ�ΞϣΎϧήΒΔϴΗϮ�Ϯϔϟ�ϞλϮΘϠϟ�βϜΒϳϮϟ�ϭ�ΩέϮΑ�ϙϼΒϟ�ϰϠϋ�ϱέ�
����ϭ�ΔτθϧϷϭ�ΔϴϠμϔϟ�ΕΎΒΟϮϠϟ�άϴϔϨΗ�ΔόΑΎΘϣϭ�ϲϠϤϋ�ϖϴΒτΗ��˯Ϯο�ϲϓ�ΔΒϠτϠϟ�ΔϬΟϮϤϟ�ΔϴΒϳέΪΘϟ�ΞϣήΒϟ�Ϧϣ�ΩΪϋ�άϴϔϨΗ

ΔϴϠόϔϟ�ϢϬΗΎΟΎϴΘΣ.�
�� ϟ�ήϴϓϮΗ��ϢϋΪ��ϢϤϬϟ�ΏΎΤλϭ�ϦϳήΜόΘϤϟ�ΏϼτϠϟ�έήϘϤϟ�ϖδϨϣ�Ϧϣ�ϻϭ�ΕέΎθΘγϻϭΏϼτϟϭ����ϰϟ�ϢϬϬϴΟϮΗϭ�ϦϳΰϴϤΘϤϟ

�ΓΪΣϭΩΎηέϹ�ϲϤϳΩΎϛϷ��ΓΩΎϤόΑϲϤϳΩΎϛϷϭ�ϲδϔϨϟ�ϢϋΪϟϭ�ΩΎηέϺϟ�ΔόϣΎΠϟ 
�ϭ±��ϢϠόΘϟ�έΩΎμϣ�ϖϓήϤϟϭ� 
����ΔϤΎϗ�έΩΎμϣ��ϢϠόΘϟ�

βϴήϟ�ϊΟήϤϟ�έήϘϤϠϟ �ϲάϐϟ�ϞϴΜϤΘϟϭ�ϥΎ˰˰˰˰δϧϻ�ΔϳάϐΗ�ΉΩΎΒϣ�ΔϴϧΎΛ�ΔόΒρ�ϲΠΑή˰˰˰˰θϟ�ΪϴϤΤϟ�ΪΒϋ�ΪϬϓ�Ω���ϥΪϋ�έΩ
ϪϋΎΒτϟϭ�ήθϨϠϟ�������ωΪϳ·�Ϣϗέ�ϭ����?�?��?�� 

�ϊΟήϤϟ�ΓΪϧΎδϤϟ 

ΔϴάϏ�ΕΎΘηϭέ��ΩϮϋ�ΪϤΤϣ�ΓΩϮΟ�Ω��ήθϨϠϟ�Ρήλ�έΩ��ΓήϫΎϘϟ��ήμϣ�����ϰϟϭ�ΔόΒρ��
��ωΪϳ·�Ϣϗέ����?�����

ΔϳάϐΘϟϭ�˯άϐϟ��ΔϴϧΎΛ�ϪόΒρ�ϥϭήΧϭ�ϦϴϫΎη�ϕϭέΎϓ�Ωϭ�Ϧϴϣ�Εΰϋ�Ω���ΐΘϜϤϟ�ϑήη
�ΔϤψϨϤϟ�ϲϤϴϠϗϹςγϭϷ�ϕήθϠϟ�ΔϴϤϠόϟ�ΔΤμϟ��ϝΎϧϮϴηΎϧήΘϧ·�ΎϴϤϳΩΎϛ�ήθϧ�έΩ�ΕϭήϴΑ�

ϥΎϨΒϟ��ϲϟϭΩ�Ϣϗέ (9953-3-0082-8)�
Ϧϴϴ˰˰ ˰οΎϳήϟ�ΔϳάϐΗ�ϰϟϭ�ϪόΒρ��ήϘϴ˰˰ ˰μϤϟ�ϦϤΣήϟΪΒϋ�έϮΘϛΩ�ϪϋΎΒτϠϟ�ΔϴΑήόϟ�Δ˰˰ ˰δ˰˰ ˰γϮϤϟ�

ϦϳήΤΒϟ��������ωΪϳϹ�Ϣϗέ����?���ω�Ω��� 

�έΩΎμϤϟ�ΔϴϧϭήΘϜϟϹ 

https://www.moh.gov.sa/Pages/Default.aspx��ΔϳΩϮόδϟ�ΔΤμϟ�Γέίϭ�
ϥίϮϟ �ξϔΨϟ �ΔϳέήΤϟ �Εήόδϟ �ϞϴϟΩ�� ��ΔϳάϐΘϟϭ �˯άϐϟ�� �ϥίϮϟ �ξϔΨϟ �ΔϳέήΤϟ �Εήόδϟ �ϞϴϟΩ 

(moh.gov.sa)�
ΔΤμϟ�Γέίϭ�Ϧϣ�ϮϳΪϴϓ �ΓέίϭΔΤμϟ�ΔϳάϐΘϟing videoB - �

˯ϭΪϟϭ�˯άϐϠϟ�ΔϣΎόϟ�ΔΌϴϬϟ(sfda.gov.sa) �
�˯ϭΪϟϭ�˯άϐϠϟ�ΔϣΎόϟ�ΔΌϴϬϟ��˯άϐϟ�ωΎτϗ(sfda.gov.sa) �

ΔϴϤϟΎόϟ�ΔΤμϟ�ΔϤψϨϤϟ�ϲϤγήϟ�ϊϗϮϤϟ(who.int) �ϲΑήϋ�
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��ΔϳάϐΘϟΎΑ �ΔλΎΨϟ �ΔϴϤϠόϟ �ΕϼΠϤϟ�����ΔϴϜϴϨϴϠϛϹ �ΔϳάϐΘϟ���ϯήϘϟ �ϡ �ΔόϣΎΟ �_ �ΔϴϘϴΒτΘϟ �ΔϴΒτϟ �ϡϮϠόϟ �ΔϴϠϛ 
(uqu.edu.sa)�

Arab Center for Nutrition | ΔϳάϐΘϠϟ�ϲΑήόϟ�ΰϛήϤϟ| Arab Center for Nutrition |  ��ϲΑήόϟ�ΰϛήϤϟ
ΔϳάϐΘϠϟ(acnut.com)  

ήΧϯ� ΪΟϮϳ�ϻ 

�

�����ΕΰϴϬΠΘϟϭ�ϖϓήϤϟ��ΔΑϮϠτϤϟ 
�ήλΎϨόϟ έήϘϤϟ�ΕΎΒϠτΘϣ 

�ϖϓήϤϟ 
�ΕΎϋΎϘϟ��ˬΔϴγέΪϟΕΎϋΎϗ�ˬΕήΒΘΨϤϟ�νήόϟΓΎϛΎΤϤϟ�ΕΎϋΎϗ�ˬ������Φϟ·�

�Ϧϳϼϧϭ�βϳέΪΘϟ��ΐϠτΘϳϭ�
1� ΩέϮΑ�ϙϼΑ�ΞϣΎϧήΑ �
2� ϭ�ΞϣΎϧήΑΒϳβϜ �
3� ΏϼτϠϟ�ΔϳϮϗϭ�ΔϴϧΎΠϣ�ΖϧήΘϧ�ΔϜΒη 

ΔϴϨϘΘϟ�ΕΰϴϬΠΘϟ 
�ΕΎϴΠϣήΒϟ�ˬΔϴϛάϟ�ΓέϮΒδϟ�ˬΕΎϧΎϴΒϟ�νήϋ�ίΎϬΟ��ΏϮϠτϣ�ήϴϏ 

ΕΰϴϬΠΗ�ήΧϯ���κμΨΘϟ�ΔόϴΒτϟ�˱ΎόΒΗ���ΕΎΒΟϮϟ�ςϴτΨΗϭ�Δϴάϐϟ�ΕΎΟΎϴΘΣϻ�αΎϴϗ�ΞϣΎϧήΑFood Processor 
software� 

�

��ίϢϳϮϘΗ���ΓΩϮΟ��έήϘϤϟ�
ϢϳϮϘΘϟ�ΕϻΎΠϣ�ϤϴϘϤϟϥϮ Θϟ�ϕήρϴϘ�Ϣϴ�

ϥήϗϻ�ϢϴϴϘΗ   βϳέΪΘϟ�ΔΌϴϫ�˯Ύπϋ. ���Δό˰ΑΎΘ˰Ϥϟϭ�ϖϴϗΪΘ˰Ϡϟ�ϖϴ˰˰ ˰˰δϨΘϟ�ϥΎΠ˰ϟ�ΩΪϋ˰·
ΕΎϧΎΤΘϣϼϟ�ΔϳέϭΪϟ�ΔόΟήϤϟϭ.�

��Ϟ˰˰Ϥϋ��Δ˰˰ ϴϠϤϋ�ϢϴϴϘΘϟ �Δ˰˰ϴϠΣήϣ �Δ˰˰ϧΎ˰˰ΒΘ˰˰ ˰˰γ
βϳέΪΘϟ. - �ήϤΘδϤϟ�ϲΗάϟ�ϢϳϮϘΘϟ. 

ΔΒϠτϟ. - βϳέΪΘϟ�ΔΌϴϫ�˯Ύ˰πϋ. - �ΕΩΎϴϗ
ΞϣΎϧήΑ.�ϴϘΗ�ΕΎϧΎϴΒΘγϴ�έήϘϤϟ�Ϣ�

��Δ ϴ˰ϠΧΪ ϟ˰�Δ ϳ˰έϭΪ ϟ˰�Δ ό˰ΟήϤϟ��έήϘϤϠϟ��Δ Ϩ˰Πϟ��
�Δϴ˰˰˰ ˰˰γέΪϟ˰�ςτΨϟϝϭΪΠ˰ϟϭ����ΔϨ˰Πϟ�Δό˰ΑΎΘ˰ϣ

ΩΪϋϹ����ϢϳϮϘΗϭ�βϳέΪΘϟ�ΔΌϴϫ�Ϯ˰˰˰˰πόϟ�ϡΎόϟ
˯ΩϷ����Δ ϴ˰ϟΎ˰όϓϭ�έήϘϤϟ�Ϫ˰ϤϳΪ Ϙ˰Η�ϲϓΕϭΩϷ�

�ήϳέΎ˰˰ ϘΘϟ �Ϟ˰˰ Ϥϋϭ�Ϫ˰˰ ϤϳΪ˰˰ ϘΘϟ �Δ˰˰ ϣΪ˰˰ΨΘ˰˰ ˰˰δϤϟ
Δϣίϼϟ.  

�ΔϨΠϟ�ήϳϮτΗ�ΞϫΎϨϤϟ�ΔΒϠτϟ�ΓΩϮΠϟ�ΔϨΠϟ 

Ώϼτ˰ϟ˰ �ΕΎ˰˰ϧΎ˰˰ϴΒ˰ Θ˰˰˰˰˰γ��˰Η��Ξ˰Ύ˰˰Θϧ˰ �Ϟ˰˰ϴϠ˰Τ˰
ΕέΎΒΘΧϻ��ΔϴΎϬϨϟϭ�ΔϴϠμϔϟ�

�
ϢϠόΘϟ�ΕΎΟήΨϣ�˯Ωϭ�έήϘϤϟ�ήϳήϘΗ�

Θϟ�ΕϻΎΠϣ�ϢϳϮϘ�ϞΜϣ��βϳέΪΘϟ�ΔϴϠϋΎϓ��ˬ�ϞϴμΤΗ�ϯΪϣ�ˬΏϼτϟ�ϢϴϴϘΗ�ϕήρ�ΔϠϋΎϓ�ϢϠόΘϟ�ΕΎΟήΨϣˬέήϘϤϠϟ������ϢϠόΘϟ�έΩΎμϣ�Φϟ·�
ϤϴϘϤϟϥϮ�ˬΔΒϠτϟ���ΔΌϴϫ�˯ΎπϋˬβϳέΪΘϟ��ΕΩΎϴϗˬΞϣΎϧήΒϟ�Ϩϟ�ϊΟήϤϟψήϴˬ�ϯήΧ���ϳϢΘ���ΎϫΪϳΪΤΗ�
ϕήρ�ΘϟϴϘ�Ϣϴ�ήηΎΒϣ�ήϴϏϭ�ήηΎΒϣ���
�
Ρ��ϒϴλϮΘϟ�ΩΎϤΘϋ���

ήϴΒΧ�έήϘϤϟ��ϱΪόΠϟ�ΪϤΤϣ�ήϴΒϋ��Ω�
ϊϴϗϮΘϟ��

 

�ΩΎϤΘϋϻ�ΔϬΟ�ΔϴϜϴϨϴϠϛϻ�ΔϳάϐΘϟ�ϢδϘΑ�ΔϴϤϴϠόΘϟ�ΔϴϠϤόϟ�ήϴγϭ�ΞϫΎϨϤϟ�ήϳϮτΗ�ΔϨΠϟ�
�ΔδϠΠϟ�Ϣϗέ�Γήθϋ�ΔϳΩΎΤϟ�ΔδϠΠϟ�

�ΔδϠΠϟ�ΦϳέΎΗ����������Ռɸ��ɝɗȄɽםȄ�֘���������ɬ�
�

�ΞϣΎϧήΒϟ�ϖδϨϣ�ήϫί�ΩΆϓ�ΩΩϭ��Ω�
ϊϴϗϮΘϟ��
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ي الضيافةدمة مق المقرر:اسم 
 
  ف

 TOR1101 المقرر:رمز 
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  الدراسي:التعريف بالمقرر أ. 

 ساعة معتمدة 2 المعتمدة:الساعات . 1

 المقررنوع . 2

   أخرى  متطلب قسم   متطلب كلية   متطلب جامعة أ.

    اختياري   إجباري ب.

 : يقدم فيه المقرر الذي/ المستوى  السنة. 3
 الثالثة / السابعة                                                 

 

 وجدت( إن). المتطلبات السابقة لهذا المقرر 4

 

 لا يوجد

 وجدت( )إنالمتطلبات المتزامنة مع هذا المقرر . 5

 

 لا يوجد

 

 

 )اختر كل ما ينطبق(نمط الدراسة . 6

 النسبة  عدد الساعات التدريسية الدراسة نمط م

     المحاضرات التقليدية 1

   التعليم المدمج  2

    الإلكترونيالتعليم  3

 100 % 22  عن بعدالتعليم  4

    أخرى 5
 

 مستوى الفصل الدراسي( )على الاتصال ساعات. 7

 ساعات التعلم النشاط م

 22 محاضرات 1

  إستوديوأو معمل  2

  إضافيةدروس  3

  تذكر()ى أخر 4

 22 الإجمالي 
 

 التعليمية:المقرر ومخرجاته  هدف -ب
 لمقرر:العام لوصف ال .1

المتلاحقة  وللتطوراتتزداد اهمية صناعة السياحة كل يوم لما تمثلة من جزء اصيل في الدخل القومي لأغلب الدول حول العالم 

% من اجمالي الناتج الإجمالي العالمي، وتوظف يعادل 10صناعة على مستوى العالم بنسبة  أكبرحتى أصبحت ثالث  في المجال

ركيزة أساسية في رؤية المملكة  السياحةهذا المقرر اهميته من كون  ويستمد. العالم% من اجمالي الوظائف على مستوى 10

مستمدة من شرف والسعودية  والشخصيةالضيافة جزء أصيل في الثقافة عات أخرى مثل قطاع من قطا ه. واهمية ما في2030

التي توارثناها جيلا بعد جيل، وقطاع المطاعم الذي يمثل أهمية بالغة على اقتصادات الدول وخصوصا  خدمة ضيوف الرحمن

وقطاع الفعاليات الذي يشكل مطلب رئيسي  ا المستمدة من تنوع ثقافتنا،في المملكة العربية السعودية الغنية بتنوع اطعمتها واطباقه

 السعودية المختلفة والهيئاتمن الجهات  السعي المستمر . بالإضافة إلىالمملكةلتعزيز جودة الحياة للمواطن والمقيم على ارض 

لا  متلاحقة ضيوف الرحمن. مع ما تشهده المملكة من مشروعات عملاقةاعلى المستويات العالمية في الخدمات ل وتقديمللتطوير 

 السماء.  وحدهاتتوقف 

 

  الهدف الرئيس للمقرر .2

. مما يؤهل الطالب للتعرف على المكونات الساااااياحةإلى تقديم المعارف الاسااااااساااااية المتعلقة بالعمل في صاااااناعة يهدف المقرر 

المستجدات  ، وفهملأبنائهالهذه الصناعة المهمة، وحاجة الدول للاستفادة منها في تنمية اقتصاداتها وخلق فرص وظيفية الرئيسية 

من قطاعات مختلفة مثل قطاع الضيافة، قطاع النقل، قطاع الفعاليات وموارد الجذب  بهذه الصناعة وما تتضمنهاالدولية المتعلقة 

 . السياحي وقطاع التجزئة
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 للمقرر:مخرجات التعلم . 3 .3

 مخرجات التعلم للمقرر
  رمز

التعلم المرتبط مخرج 

  للبرنامج

  المعرفة والفهم 1

  السياحة ومفاهيمها والمحفزات الأساسية وسلوك السائح انواع  التعرف على 1.1

  التعرف على أنواع المنظمات المحلية والعالمية التي تدير وتشرف على قطاع السياحة 1.2

التعرف على صاااناعة الضااايافة وما تتضااامنه من قطاعات أخرى مثل الفنادق والمطاعم والمقاهي  1.3

 وقطاع الاعاشة

 

  صناعة الفعاليات وانواعها وخصائصها وكيفية إدارتها وتسويقهاالتعرف على  1.4

  التعرف عناصر صناعة السياحة والضيافة في المملكة العربية السعودية  1.5

  مقومات الجذب السياحي في مناطق المملكة العربية السعودية  التعرف على 1.6

  الضيافة وآليات العمل السياحيتطوير برنامج سياحي به مكونات مختلفة من صناعة  1.7

  المهارات 2

  ممارسة المهنة  والبروتوكول اخلاقياتعمل عروض عن الاتيكيت  2.1

   والسياحةكتابة بحث عن صناعة الضيافة  2.2

  القيم 3

الساااياحة واهميتها الاقتصاااادية والثقافية والاجتماعية للدول تحقيق المعارف الأسااااساااية لصاااناعة  3.1

 متلقي هذا المقرر من طلاب وطالبات عنصر فاعل في المجتمع وتنميته. وليكون

 

 

  المقرر موضوعاتج. 

 الاتصالساعات  قائمة الموضوعات م

 2  ة.مقدمة لصناعة السياح 1

 2  مفهوم السياحة والنظريات السياحية المختلفة 2

 2 يالانماط السياحية ومقومات الجذب السياح 3

 2  السياحة وطرق الاستفادة منها في اقتصاد الدولاهم أنواع  4

 2  المنتج السياحي وموارد الجذب السياحي في المملكة واهميتها الاقتصادية 5

 2 التنمية السياحية المستدامة 6

 2 ركات السياحة والسفرشأعمال  7

 2 ةمقدمة لصناعة الضيافة وانواع المنشئات الفندقي 8

 2 وطرق تقديم الخدمة الاعاشةانواع المطاعم وخدمات  9

 2 إدارة الفعاليات 10

 2 مجال السياحة والضيافة يفالعمل والسفر اخلاقيات  11

 22 المجموع
 

 والتقييم:التدريس  د.
 يم يالتق وطرقمخرجات التعلم للمقرر مع كل من استراتيجيات التدريس  ربط . 1 .4

 يميالتق طرق التدريس استراتيجيات مخرجات التعلم  رمزال

 المعرفة والفهم 1.0

1.1 

واهميتها والساااااااائح السااااااياحة  مفهومالتعرف على 

وبعض النظريات  الاقتصااادية والثقافية والاجتماعية

 الاساسية

 المحاضرات 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 الاختبارات القصيرة

 الاختبارات النهائية 

 البحث

 العرض

1.2 
التعرف على اهم قطاااعااات السااااااياااحااة مثاال قطاااع 

 قطاع التجزئةالضيافة والفعاليات والنقل و

 المحاضرات 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 الاختبارات القصيرة

 الاختبارات النهائية 

 البحث

 العرض

1.3 
التعرف على المنتج الساياحي وموارد الجذب عالميا 

 العربية السعودية وفي المملكة

 المحاضرات 

 التفاعل خلال المحاضرات

 الاختبارات النهائية 

 البحث
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 يميالتق طرق التدريس استراتيجيات مخرجات التعلم  رمزال

 العروض التفاعلية 

 

 العرض

1.4 

التعرف على صااااااناعة الضاااااايافة بجميع قطاعتها 

 وطرق الخدمة والتعامل مع العملاء

 

 المحاضرات 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 الاختبارات النهائية 

 البحث

 العرض

1.5 

التعرف على قطااااع الفعاااالياااات بجميع أنواعهاااا 

 واشكالها وطرق ادارتها وتسويقها

 

 المحاضرات 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 الاختبارات النهائية 

 البحث

 العرض

1.5 

التعرف على اهم الأسااااااس الأخلاقية في العمل في 

عند ساافره  قطاع السااياحة وأيضااا اخلاقيات السااائح

 لاي وجهة سياحية

 المحاضرات 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 الاختبارات النهائية 

 البحث

 العرض

 المهارات 2.0

2.1 
 مهارة كتابة الأبحاث وتقديم العروض المرئية

 

 التفاعل خلال المحاضرات

 العروض التفاعلية

 

 البحث

 العرض

2.2 

هارة العمل الجماعي من  بة مشااااااااريع م تا خلال ك

 مشتركة

 

 التفاعل خلال المحاضرات

 

 البحث

 

 القيم 3.0

 المثابرة والإصرار لتحقيق النجاح والتميز 3.1
 التفاعل خلال المحاضرات

 العروض التفاعلية

 البحث

 العرض

3.2 
لعمااال  لجميع من خلال ا الحرص على نجااااح ا

 الجماعي

 التفاعل خلال المحاضرات

 العروض التفاعلية

 البحث

 العرض

 الايمان بان العمل الجاد هو ما تقوم عليه الامم 3.3
 التفاعل خلال المحاضرات

 العروض التفاعلية

 البحث

 العرض

 

 

 الطلبة  تقييم أنشطة. 2 .5

 يميالتق أنشطة م
 توقيت التقييم

 )بالأسبوع(
 النسبة 

 يميالتقدرجة  إجماليمن 

1 
 كويز(حضور وغياب ومشاركات أو اختبارات قصيرة )

 

 10% جميع الأسابيع

 20% 7 - 6 الاختبار النصفي 2

 20% 10 جماعي بحث   3

 10% 11 عرض تقديمي 4

 40% 13 الاختبار النهائي 5
 الخ( ورقة عملمشروع جماعي،  ،تقديميعرض  شفهي، ،تحريري اختبار)يم يالتق أنشطة

 

 الطلابي:الأكاديمي والدعم  الإرشادأنشطة  -هـ 
 القسممن رئيس  ومتابعة ودعممحدد له في المنظومة  أكاديمييتمتع كل طالب بجامعة ام القرى عبر المنظومة الاكاديمية بمرشد 

ً بمكتبة للقاء الطلاب أو عن طريق  ويتاح. المقدم لهذا المقرر عضو هيئة التدريس المدرس للمقرر لمدة نصف ساعة اسبوعيا

 .الأكاديمي والارشادالبلاكبورد او الويبيكس لتقديم لهم الدعم 
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  والمرافق:مصادر التعلم  –و 
 التعلم:مصادر قائمة . 1 .6

 للمقرر المرجع الرئيس

الناشر:  – 4/2/2022تاريخ النشر  –أ. حميد الطائي  – مدخل إلى السياحة والسفر والطيران

 مؤسسة الوراق للنشر والتوزيع

 

Lucius Walker (2017) Tourism and Hospitality Management, 

Published by Library Press, New York, NY 10001, USA. 

 

 المساندةالمراجع 

 1/1/2019تاريخ النشر  –أ. يوسف محمد حافظ حماقي  – مبادئ صناعة الضيافة

 : دار الكتاب الحديثالناشر

 

John Walker and Josielyn Walker (2019) Introduction to Hospitality, 

Edition 8, Pearson Education, Florida 

 

 Chiranjib kumar (2017) Introduction To Tourism & Hospitality, 1st 

edition, CreateSpace Independent Publishing Platform, ISBN 978-

1541064492. 

 

Ruth Dowson and David Bassett (2018) Event Planning and 

Management: Principles, Planning and Practice, 2nd Edition, Kogan, 

ISBN 0749483318. 

 

  الإلكترونيةالمصادر 

  ىأخر
  2014تاريخ النشر  –د. مصطفى يوسف كافي  –اخلاقيات صناعة السياحة والضيافة 

 الناشر: مكتبة المجتمع العربي للنشر والتوزيع

7.  

 المطلوبة:المرافق والتجهيزات . 2 .8

 متطلبات المقرر العناصر

 المرافق
 منصة اليكترونية مثل البلاكبورد إلخ(...  ، قاعات المحاكاةالعرض الدراسية، المختبرات، قاعات القاعات)

 التقنية التجهيزات
 البرمجيات( الذكية،السبورة  البيانات،عرض  )جهاز

 والويبيكسبرنامج البلاكبورد 

  أخرى تجهيزات

 تبعاً لطبيعة التخصص()
 مطلوب غير

 

 

 لمقرر:اجودة  تقويمز. 

 يمقيطرق الت ونالمقيم مجالات التقويم

 نتائج الاستبيان مع الطلاب  والفندقةلجنة الجودة بقسم إدارة السياحة  مدى تحصيل مخرجات التعلم للمقرر

 نتائج الطلاب

 مراجعات لجنة الجودة 

 استبيانات أراء الطلاب الطلاب فاعلية التدريس

   

   

   

   

 إلخ(مصادر التعلم ...  للمقرر،مخرجات التعلم فاعلة طرق تقييم الطلاب، مدى تحصيل ، فاعلية التدريس )مثل.مجالات التقويم 

https://www.amazon.com/Introduction-Hospitality-8th-John-Walker/dp/0135209811/ref=sr_1_20?crid=12QZSN9ASRG50&keywords=tourism+and+hospitality&qid=1648549998&s=books&sprefix=tourism+and+hospitality%2Cstripbooks-intl-ship%2C2189&sr=1-20
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dr.+Chiranjib+kumar+PhD&text=Dr.+Chiranjib+kumar+PhD&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ruth+Dowson&text=Ruth+Dowson&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=David+Bassett&text=David+Bassett&sort=relevancerank&search-alias=books
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 تحديدها( تمي) أخرى ،يرظالمراجع الن البرنامج،قيادات  التدريس،أعضاء هيئة  )الطلبة، ونالمقيم

 (مباشر وغير مباشر)يم قيالت طرق

 

 التوصيف . اعتماد ح

  والفندقةقسم إدارة السياحة  جهة الاعتماد

  رقم الجلسة

  تاريخ الجلسة

 



 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 راكتبلااو لامعلأا ةدایر :ررقملا مسا

 BA1902 :ررقملا زمر

  :جمانربلا

 لامعلأا ةرادإ :يملعلا مسقلا

 لامعلأا ةرادإ :ةیلكلا

 ىرقلا مأ ةعماج :ةسسؤملا
 
 

  



 
2 

 
 تایوتحملا
 3 ......................................................................................................... :يساردلا ررقملاب فیرعتلا .أ

 3 .............................................................................................. :ةیمیلعتلا ھتاجرخمو ررقملا فدھ -ب

 3 ...................................................................................................................... :ررقملل ماعلا فصولا .1

 3 ...................................................................................................................... ررقملل سیئرلا فدھلا .2

 4 ................................................................................................................... :ررقملل ملعتلا تاجرخم .3

 4 .................................................................................................................. ررقملا تاعوضوم .ج

 5 ................................................................................................................... :مییقتلاو سیردتلا .د

 5 .................................................. مییقتلا قرطو سیردتلا تایجیتارتسا نم لك عم ررقملل ملعتلا تاجرخم طبر  .1

 5 .......................................................................................................................... ةبلطلا مییقت ةطشنأ .2

 6 ................................................................................... :يبلاطلا معدلاو يمیداكلأا داشرلإا ةطشنأ - ـھ

 6 ......................................................................................................... :قفارملاو ملعتلا رداصم – و

 6 ........................................................................................................................ :ملعتلا رداصم ةمئاق .1

 6 ........................................................................................................... :ةبولطملا تازیھجتلاو قفارملا .2

 6 ................................................................................................................. :ررقملا ةدوج میوقت .ز

 6 .................................................................................................................... فیصوتلا دامتعا .ح
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  :يساردلا ررقملاب فیرعتلا .أ
  :ةدمتعملا تاعاسلا .1
 ررقملا عون .2
 بلطتم Ö  ةعماج بلطتم .أ

   ىرخأ  مسق بلطتم   ةیلك
  Ö  يرایتخا   يرابجإ .ب
  ررقملا ھیف مدقی يذلا ىوتسملا / ةنسلا .3
 )تدجو نإ( ررقملا اذھل ةقباسلا تابلطتملا .4
 
 

 )تدجو نإ( ررقملا اذھ عم ةنمازتملا تابلطتملا .5
 
 
 
 )قبطنی ام لك رتخا( ةساردلا طمن .6

  ةبسنلا ةیسیردتلا تاعاسلا ددع ةساردلا طمن م
   ةیدیلقتلا تارضاحملا 1
    جمدملا میلعتلا 2
    ينورتكللإا میلعتلا 3
 %100 2  دعب نع میلعتلا 4
    ىرخأ 5

 
 )يساردلا لصفلا ىوتسم ىلع( لاصتلاا تاعاس .7

 ملعتلا تاعاس طاشنلا م
 20 تارضاحم 1
  ویدوتسإ وأ لمعم 2
  ةیفاضإ سورد 3
  )ركذت( ىرخأ 4
 20 يلامجلإا 

 
 :ةیمیلعتلا ھتاجرخمو ررقملا فدھ -ب

 :ررقملل ماعلا فصولا .1
 عیراشم ىلا اھلیوحتو ةیعادبلإا راكفلأا دیلوت ىلإ ھلھؤت يتلاو ةمزلالا تاراھملاو فراعملاب بلاطلا نیكمت ىلإ ررقملا ىعسی
  .ةحجانلا ةیدایرلا عیراشملا ءاشنا سسأو دعاوق قفو ةیقیبطت
 
  ررقملل سیئرلا فدھلا .2
 ةدایر سسأو ئدابمب مامللإاو رحلا لمعلاب ةقلعتملا میھافملا ىلع فرعتلا ىلع بلاطلا ةدعاسم ىلإ يویحلا ررقملا اذھ فدھی
 ررقملا اذھ فدھی امك .ةیدایر عیراشم ىلا اھلیوحت مث ةیعادبلإا راكفلأا دیلوتل ةلاعفلا تاودلأاو تایجھنملاو راكتبلااو لامعلأا
 للاخ نم عمتجملا ءانبلأ لمعلا صرف دیلوتو ةیعامتجلاا لكاشملل ةركتبم لولح میدقت يف ةمھاسملا ىلإ بلاطلا ھیجوت ىلإ
 مھا حیضوتب يدایرلا ةیصخش ءانب ىلع ررقملا اذھ زكری امك  .ةحبرملا دئاوعلا قیقحتو زیمتلا ىلإ ةفاصإ ،ةركتبملا عیراشملا
 امك .نطولا راھدزا يف ةكراشملاو يداصتقلاا ومنلا قیقحت يف ةكراشملا نم ھنكمتو هریغ نع هزیمت يتلا صئاصخلاو تافصلا
  .ةرطاخملا تاجرد عافترا لظ يف طغضلا تحت لمعلاو اھترادإو لمعلا قرف نیوكت ىلع بلاطلا بیردت ىلإ ررقملا فدھی
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 :ررقملل ملعتلا تاجرخم .3

 ررقملل ملعتلا تاجرخم
  زمر

 طبترملا ملعتلا جرخم
  جمانربلل

  مھفلاو ةفرعملا 1
   لامعلأا ةدایر تایساسا فیرعت 1.1
   ةیدایرلا عیراشملا صرف دیدحت 1.2
     عورشملا ةطخ دادعإ ةیفیك حرش 1.3
  ھتاوداو راكتبلاا تایساسأ مھف 1.4
1.5   
  تاراھملا 2
   ةیدایر عیراشم ىلا لوحتلل ةلباقلا راكفلأا لیلحت 2.1
   لمعلا جذومن میمصت 2.2
   ةیدایر عیراشم ىلا لوحتلل ةلباقلا راكفلأا لیلحت 2.3

   
   

  میقلا 3
   ةیدایرلا عیراشملا ءاشنإ يف يقلاخلأا كولسلا وحنً امامتھا بلاطلا يدبی نأ 3.1
  ھقتاع ىلع ةقلملا ةیفیظولا تابجاولا بلاطلا مرتحی نأ 3.2
  ةئشانلا عیراشملا سیسأتو يعادبلإا ریكفتلا ةیمھأ وحن بلاطلا روعش دادزی نأ 3.3
3...   

 

  ررقملا تاعوضوم .ج
 

 لاصتلاا تاعاس تاعوضوملا ةمئاق م

1 
اــ*راــجت لاًمع صخـــــــــــــــشلا أدــ7ي ف4ك ؛لاــمعلأا ةداــ*ر نع ةــمدــقم

A
 لاــمعلأا نع ةزجوم ةــ4خ*راــت ةــحمل ،

اــ4ملاــع ةــIداــ*Hلا ةــ*راــجتلا
A

اــ4لحمو 
A

 ،لاــمعلأا ةداــ*ر عاونأ ،لاــمعلأا ةداــ*ر نم عمتجملا دــ4فتـــــــــــــــسL ف4ك ،
  .لامعلأا داور صئاصخ

2 

 – ةــ*Hكفلا ةــg4لملا قوقح – راــXتبلاا عاونأ – عادــdلااو عاbcخلاا à_^و هــن]ب قرفلاو راــXتبلاا نع ةــمدــقم 2
na راXتبلإا - klادdلإاو يدقنلا b̀كفتلا

l لامعلأا ملاع. 
2 

na تلاXـــــــــــــــشملا xع فرعتلا ؛اــهل ulوّلأا م4يقتلاو يراــجتلا لــمعلا راــXفأ دــ4لوت 3
l كفتلاو قوـــــــــــــــسلاb̀ na

l 
 .قوسلا تاجا4تحاkl dولا للاخ نم ة*راجتلا لامعلأل صرفلا را4تخاو ل4لحتو دIدحت  - لولحلا

2 

 ةط*Hخلا ءاش�إ ،à_سفانملاو لامعلاو ةعانصلا دIدحت ؛ة*راجتلا لامعلأل l{|راخلا ل4لحتلا 4
  .ة4سفانتلا ةb̀aملا ،ة4سفانتلا

2 

 2 .روحمتلا ةداعإ - ulولأا جذومنلا ر*�طت – تامدخلاو تاجتنملا ر*�طت  5

6 
ــــــ�ـــ�لا دراوملا ةرادإ - لمعلا ق*Hف ءانب ــــــ�ـــ�لا دراوملا �انع ؛ة*�  لئاـــــــــسو ،à_فظوملا à_يعت ة4لمع ،ة*�
 à_ناوقلاو حئاوللا ،هـلمع ءاـهن�و فظوملا ةـĤجت ةbcفd ةـلـــــــــــــــصلا تاذ بـناوجلا، à_فظوملاـd ظاـفتحلاا
 .ة4لئاعلا ة*راجتلا لامعلأا لخاد ة*���لا دراوملل ةد*Hفلا بناوجلا ،à_فظوملل

2 

 لوــــــصأ uإ ةمئاقلا م4ــــــسقت ،اهتاردقو ةك��ــــــلا لوــــــصأ تافلم ةمئاق ر*�طت ؛لمعلا ة4ج4تاbcــــــس�و ماهم 7
 .لامعلأا جذومن ءان^و تاردقلاو دراوملل ة4سفانتلا ةردقلا م4يقت ،ةد*Hفلا لوصأو ةIداع

2 

8 

 
 لمع ءدd اهيلع يوطني �clلا ة4ــــــــــــساــــــــــــسلأا ة4لاملا لئاــــــــــــسملا ؛ة*راجتلا لامعلأل ة7ــــــــــــساحملاو ل*�متلا
 .يراجت لمع ءدd دنع ةح4حــــــــــــصلا ة7ــــــــــــساحملا ة4مهأ ،يراجتلا لمعلا ل*�مت تا4ــــــــــــساــــــــــــسأ ،يراجت
 ulاملا ساـــــــــسلأا ة4مهأ ،تا4ـــــــــضرفلا xع �alبملا ل4لحتلا ؛ة*راجتلا لامعلأل يراجتلاو ulاملا ل4لحتلا
na يوقلا

l لا يراجتلا لمعلاH*ة4ـــــــــساـــــــــسحلاو فارحنلااو بـــــــــس�لا ل4لحت ءادلأا سا4ق ب4لاـــــــــسأ ،يدا، 
na ةb̀صقلا يأرلا تاعلاطتسا

l ع ضرعلا -  هلحارمو ل*�متلا عاونأ – يراجتلا لاجملاx مث�سملاH*ن. 

2 

na ق*�ــس�لا 9
l عــس� جذومن عــضو ة4ف4ك ،ق*�ــس�لا ةطخ تا4ــساــسأ :ة*راجتلا لامعلأاb̀، لا عاونأbcجــــ*و 

  .تاع4بملا ةرادإ ب4لاسأ ،ةدIدجلا ة*راجتلا لامعلأل ةرفوتملا ةفلتخملا
2 



 
5 
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 ة*راجتلا لامعلأل ةفلتخملا ة4نوناقلا لاXــــشلأا ؛دIدجلا يراجتلا لمعلاd ةقلعتملا ة4نوناقلا لئاــــسملا
na راجIلإا دوقع رود ،دوقعلا تا4ـــــــساـــــــسأ ،حbcقملا دIدجلا يراجتلا لمعلل م4مـــــــصت لـــــــضفأ دIدحتل

l 
a¢وناـقلا ءاــــــــــــــــش�لإا

l دـجلا يراـجتلا لـمعللIدـجلا ةـ*راـجتلا لاـمعلأا ةداـفتـــــــــــــــسا هـجوأ ،دـIناوقلا نم ةدـ_̀a 
ــــــــــــــ�ـ�لا قوقح ةــــ4مهأ ،حئاوللاو دــــعاوقلاو  يراــــجتلا لــــمعلل عاbcخلاا تاءار^و ةــــ*راــــجتلا تاــــملاعلاو �
a nà_مأــتلا هــ7علI يذــلا رودــلا ،دــIدــجلا

l لا رطاــخملا ةــعومجم�cl دــجلا يراــجتلا لــمعلا اــهل ضرعتيIدــ، 
لاعف ةرادإ سلجمو يراش�سا سلجم ن*�كت ة4ف4ك

§
_ْ̀a.  
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  عومجملا
 

 
 :مییقتلاو سیردتلا .د
  مییقتلا قرطو سیردتلا تایجیتارتسا نم لك عم ررقملل ملعتلا تاجرخم طبر  .1

 مییقتلا قرط سیردتلا تایجیتارتسا  ملعتلا تاجرخم زمرلا
 مھفلاو ةفرعملا 1.0

1.1 
 ،يدایـر يراجـت لمـع ءدبـ ءارو يقطنملا ساـــــسلأا حرــــش
 داور فـــصو مھیلع قبطنی نیذلا صاخـــشلأا ةیعون دیدحتو
 عمتجملا ىلع ةــیداــیرلا ةــیراــجتلا لاــمعلأا ریثأــتو لاــمعلأا

  ً.ایلحموً ایملاع
 نیوكتو ةـیمیدـقتلا ضورعلا تاشقانملا - تارضاحملا

 ةــیتاذــلا تاــمییقتلاو قرفلا
 تاشقانملا - تارضاحملا  لامعلأا داورل ةحاتملا ةیدایرلا دراوملا فصو 1.2 ةیدرفلا

 تاشقانملا - تارضاحملا  لامعلأا ةدایر ةركف ةیمنتل ةمزلالا تاوطخلا فصو 1.3
 تاراھملا 2.0

 تایـلمع مادـختــــسا للاخ نم لاـمعلأا ةدایـر صرف دیـدـحت 2.1
 نیوكتو ةـیمیدـقتلا ضورعلا تاشقانملا - تارضاحملا  يعادبلإاو يدقنلا ریكفتلا

 ةــیتاذــلا تاــمییقتلاو قرفلا
 ةیدرفلا

2.2 
 – تاــشقانملا – تارــضاحملا   جتنملل يلولأا جذومنلا ءاشنلإ ءلامعلا تاجایتحا ةفرعم

 ویدیف عطاقم
 تاشقانملا - تارضاحملا   رمثتسم ىلع ضرعلا فلمو ةیمیدقتلا ضورعلا ءانبو ءاشنإ 2.3
 میقلا 3.0

3.1 
 ةــیبرعلا ةــكلمملا روظنم نم لاــمعلأا ةداــیر صرف لــیلحت
  يملاعلا روظنملا نم كلذكو ةیدوعسلا

 ةءارــقــلا - تارـــــضاــحــمــلا
 تلااح ةسارد ةھجوملا

3.2 
 نم ةدافتـــسلاا للاخ نم ةیدایرلا تارارقلا ةحـــص نم ققحت
  ءلامعلا تاظحلامو ءارآ

 ةءارــقــلا - تارـــــضاــحــمــلا
 تلااح ةسارد ةھجوملا

 
  ةبلطلا مییقت ةطشنأ .2

 مییقتلا تیقوت مییقتلا ةطشنأ م
 )عوبسلأاب(

  ةبسنلا
 مییقتلا ةجرد يلامجإ نم

 5% 2   1 يتاذلا مییقتلا - لامعلأا ةدایر يف فعضلاو ةوقلا طاقنب يتاذلا يعولا مییقت 1

2 
 مییقتلا - لامعلأا داورل يعادبلإاو يدقنلا ریكفتلا يف فعضلاو ةوقلا طاقن مییقت
  يتاذلا

 

3 %5 

-لامـعلأا ةدایـر قرف يف ةیـلاعـفب لمـعلا ىلع ةردقـلاو لامـعلأا ةدایـر صئاـــــصخ مییقت 3
   يتاذلا مییقتلا

4 %10 

 5% 5  قوسلا يف فعضلا طاقن دیدحت 4
 10% 6  يرود رابتخإ 5
 5% 7 لیمعلا نم ققحتلاو يلولأا جذومنلا :1 قیرفلا تابجاو 6
 5% 8 يراجتلا لمعل جذومن ططخم :2 قیرفلا تابجاو 7
 5% 10 نیرمثتسملا ىلع يئاھنلا يمیدقتلا ضرعلا 3: قیرفلا تابجاو 8
 50% 11 يئاھنلا رابتخلإا 9

 )خلا لمع ةقرو ،يعامج عورشم ،يمیدقت ضرع ،يھفش ،يریرحت رابتخا( مییقتلا ةطشنأ
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 :يبلاطلا معدلاو يمیداكلأا داشرلإا ةطشنأ - ـھ

 اھب بلاطلا ةطاحإو ةیبتكملا تاعاسلا تاقوأ دیدحت •
 ًایرود مھعم اھتعجارمو ،يساردلا لصفلا ةیادب نم مییقتلا ةیلآو ررقملا ةطخب بلاطلا دیوزت •
 مھل مزلالا معدلا میدقتو ءادلأا يضفخنم بلاطلا تلااح عبتت •

 
  :قفارملاو ملعتلا رداصم – و
 :ملعتلا رداصم ةمئاق .1

 يإ زلراشت "حاجنلل ةمزلالا تاموقملاو ،تایلمعلاو ملعلاو نفلا ،لامعلأا ةدایر" • ررقملل سیئرلا عجرملا
نوتورب يد يراغو دروفماب  

 ةدناسملا عجارملا
 تلااقمو تلااح ةسارد ىلع يوتحیو تآشنم لبق نم ممصملا يئارثلإا باتكلا

يسیئرلا جھنملاب ةلص تاذ  

تآشنم لبق نم ةممصم ةیمقر تاھویدیف ةینورتكللإا رداصملا  

 ةیدوعسلا ةیمقرلا ةبتكملا  ىرخأ

 

 :ةبولطملا تازیھجتلاو قفارملا .2
 ررقملا تابلطتم رصانعلا

 قفارملا
 بلاطلا ددع بسانت ةیسارد تاعاق )خلإ ... ةاكاحملا تاعاق ،ضرعلا تاعاق ،تاربتخملا ،ةیساردلا تاعاقلا(

 ةینقتلا تازیھجتلا
 ةیكذ ةروبس ،تنرتنلااب دوزم بوساح زاھج )تایجمربلا ،ةیكذلا ةروبسلا ،تانایبلا ضرع زاھج(

  )صصختلا ةعیبطلً اعبت( ىرخأ تازیھجت
 

 :ررقملا ةدوج میوقت .ز
 مییقتلا قرط نومیقملا میوقتلا تلااجم

 – مسقلا سیئر – ررقملا قسـنم – بلاطلا سیردتلا ةیلعاف
 جمانربلا تادایق

 ةــظحلامو ،ةرــــشاــبم تاــعلاطتــــسا
 ةرشابمریغ

 سیئر – ررقملا قــسنم - ریظنلا عجارملا بلاطلا مییقت قرط ةیلعاف
 جمانربلا تادایق – مسقلا

 مییقت جذامن نم ةیئاوــشع ةنیع :ةرــشابم
 مھلامعأو بلاطلا

 سیئر – ررقملا قــسنم - ریظنلا عجارملا ررقملل ملعتلا تاجرخم لیصحت ىدم
 جمانربلا تادایق – مسقلا

 تارابتخلاا يف بلاطلا جئاتن :ةرــــشابم
 ةیئاھنلاو ةیرودلا

   
   
   
   

 )خلإ ... ملعتلا رداصم ،ررقملل ملعتلا تاجرخم لیصحت ىدم ،بلاطلا مییقت قرط ةلعاف ،سیردتلا ةیلعاف .لثم( میوقتلا تلااجم
 )اھدیدحت متی( ىرخأ ،ریظنلا عجارملا ،جمانربلا تادایق ،سیردتلا ةئیھ ءاضعأ ،ةبلطلا( نومیقملا

 )رشابم ریغو رشابم( مییقتلا قرط
 

  فیصوتلا دامتعا .ح
  دامتعلاا ةھج
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  ةسلجلا مقر
  ةسلجلا خیرات
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  الدراسي:التعريف بالمقرر أ. 

 ساعتان  المعتمدة:الساعات . 1

 المقررنوع . 2

 √  متطلب جامعة أ.
متطلب 

   أخرى  متطلب قسم   ليةك

  √  اختياري   إجباري ب.

 :  يقدم فيه المقرر الذي/ المستوى  السنة. 3

 جميع البرامج الدراسية

 

 وجدت( إن). المتطلبات السابقة لهذا المقرر 4

 لا يوجد

 وجدت( )إنالمتطلبات المتزامنة مع هذا المقرر . 5

 لا يوجد

 

 )اختر كل ما ينطبق(نمط الدراسة . 6

 النسبة  عدد الساعات التدريسية الدراسة نمط م

   المحاضرات التقليدية 1

   التعليم المدمج  2

    الإلكترونيالتعليم  3

 %100 24  عن بعدالتعليم  4

    أخرى 5
 

 مستوى الفصل الدراسي( )على الاتصال ساعات. 7

 ساعات التعلم النشاط م

 14 محاضرات 1

  إستوديوأو معمل  2

 10 )حلقات البحث( إضافيةدروس  3

  تذكر()ى أخر 4

 24 الإجمالي 
 

 التعليمية:المقرر ومخرجاته  هدف -ب

 لمقرر:العام لوصف ال. 1

، وتوظيف مهارات البحث العلمي في حل المشكلات بطرق ابتكارية  يقدم المقرر معلومات نظرية وتطبيقية عن البحث العلمي،

تلبية لتطلعات الوطن التنمية المستدامة في تعزيز الابتكار دور البحث العلمي وووتوظيف التقنيات الحديثة في البحث العلمي، 

 .لجيل مبدع يقدر البحث والابتكار

  الهدف الرئيس للمقرر. 2

 .إجراء البحوث وفقاً لمعايير الجودة البحثيةفي البحث والابتكار، ورفع مهارات البحث العلمي لدى الطلبة وتحفيزهم إلى التميز 

 للمقرر:مخرجات التعلم . 3

 مخرجات التعلم للمقرر

 رمز

التعلم مخرج 

 المرتبط للبرنامج

  المعرفة والفهم 1

 ع أن يحدد مفهوم المعرفة  1.1

 ع أن يعدد أهداف البحث العلمي  1.2

 ع أن يشرح خطوات الابتكار  1.3

 ع استراتيجيات إبداعية لحل المشكلاتأن يستعرض  1.4

 ع أن يصف خصائص المبتكرين والمبدعين 1.5

 ع أن يشرح دور الابتكار في التنمية المستدامة 1.6
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  المقرر موضوعاتج. 

 الاتصالساعات  قائمة الموضوعات م

 2 المعرفةمصادر المعرفة )مفهومها أهدافها، أنواعها، أهميتها( الحاجة الى   1

2 
 مقدمة عن البحث العلمي :مفهوم البحث العلمي وأهدافه، واهمية البحث العلمي ، وخصائصه، و

 اخلاقيات البحث العلمي
2 

3 
 خطة البحث العلمي :تحديد الفكرة العامة للبحث ،,مصادر المشكلة ،و صياغة مشكلة البحث 

 تحليل مشكلة البحث
2 

 2 البحث النوعي ،وصياغة الأسئلة البحثية ، الفروض البحثية-الكمي أنواع البحث  العلمي : البحث 4

 2 دور البحث  العلمي في الابتكار : تأسيس بيئة بحثية وابتكارية 5

 2 مراحله(-خصائصه -أنواعه -مقدمة عن  الابتكار من حيث )المفهوم 6

7 

كيفية ؟ كيفية اختيار فكرة مبتكره من اين يبدا الابتكار؟ كيف نحصلللللللل على الافكار؟ خطة الابتكار:

 الابتكار التحويلي( -الابتكار المفاجئ -مستويات الابتكار )الابتكار التزايدي0 توليد الافكار الجديدة

 معايير تقيم الافكار المبتكرة، و التسويق( -التنفيذ -الخطوات الثلاث لعملية الابتكار )التصور

2 

 2 المؤثرة على الابتكار ) شخصية ، تنظيمية ، بيئية( خصائص الشخصية المبتكرة ، العوامل 8

9 
 دوافع الابتكار، مستويات الابتكار )على مستوى الفرد، الجماعة، المنظمة، المجتمع( 

 مصادر الابتكار ، طرق قياس الابتكار وتنميته
2 

 2 مخترعات وابتكارات بين القديم والحديث 10

 2 المشكلاتاستراتيجيات وأفكار إبداعية لحل  11

 2 التحديات(-تعزيز دور الابتكار من أجل التنمية المستدامة للمجتمع )المبادرات 12

 24 المجموع
 

 والتقييم:التدريس  د.
 يم يالتق وطرقمخرجات التعلم للمقرر مع كل من استراتيجيات التدريس  ربط . 1

 يميالتق طرق التدريس استراتيجيات مخرجات التعلم  رمزال

 المعرفة والفهم 1.0

1.1 
 العصف الذهني-المحاضرة  يحدد مفهوم المعرفة 

 
عرض تقلديمي يوضلللللل  تطور 

 المعرفة 

1.2 
 العصف الذهني-المحاضرة  يعدد أهداف البحث العلمي 

 
 خريطة ذهنية  

 

1.3 
 العصف الذهني-المحاضرة  يشرح خطوات الابتكار 

 حل المشكلات

مقلللال علمي يوضلللللل  خطوات 

 الابتكار 

1.4 

يسللللللتعرض اسللللللتراتيجيللات إبللداعيللة لحللل 

 المشكلات

 المحاضرة

 العصف الذهني

 التعلم التعاوني

 

تللللقللللريللللر جللللمللللاعللللي يللللحللللدد  

الاسلللللللتللراتلليللجلليلللات والأفللكلللار 

حل  خدم ل الإبداعية التي تسللللللت

 المشكلات

  المهارات 2

 م أن يطبق معايير تقييم الأفكار الابتكارية   2.1

 م أن يميز بين البحث الكمي والبحث النوعي  2.2

 م استراتيجيات وأفكار إبداعية لحل المشكلاتأن يقترح عدد من  2.3

 م أن يوظف مهارات البحث العلمي في حل المشكلات بطرق ابتكارية 2.4

 م أن يستخدم التقنيات الحديثة في البحث والابتكار 2.5

  القيم 3

 ق يلتزم بالسلوك المسئول الذي يتوافق مع أخلاقيات البحث العلمي. 3.1

 ق التواصل مع الآخرين ويعمل بروح الفريق  3.2

 ق احترام الرأي والرأي الآخر من خلال تبادل الأفكار ووجهات النظر عند التفاعل مع الأخرين 3.3
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 يميالتق طرق التدريس استراتيجيات مخرجات التعلم  رمزال

 

1.5 

 المحاضرة يصف خصائص المبتكرين والمبدعين

 العصف الذهني

 التعلم التعاوني

 عرض تقديمي

1.6 
 المحاضرة دور الابتكار في التنمية المستدامةيشرح 

 البحث والاستقصاء

 مصغرة ورقة علمية بحثية

 المهارات 2.0

2.1 

 يطبق معايير تقييم الأفكار الابتكارية  
 المحاضرة

 العصف الذهني

 حل المشكلات

 

 تقديم تقرير جماعي

كيف تستطيع الحكم بان افكارك 

 قابلة للتطبيق والتنفيذ؟

بتقييم افكارك كيف تقوم 

 الابتكارية؟

2.2 

 المحاضرة يميز بين البحث الكمي والبحث النوعي 

 العصف الذهني

 البحث والاستقصاء

تقرير جماعي : عمل مقارنة 

بين البحث الكمي والبحث 

-النوعي من حيث: المفهوم

 (خصائص -المنهج

 

2.3 

اسللتراتيجيات وأفكار إبداعية يقترح عدد من 

 المحاضرة لحل المشكلات

 العصف الذهني

 التعلم التعاوني

تقرير جماعي يحدد 

الاستراتيجيات والأفكار 

الإبداعية التي تستخدم لحل 

 المشكلات

 

24 
يوظف مهلللارات البحلللث العلمي في حلللل 

 المشكلات بطرق ابتكارية

 المحاضرة

 البحث والاستقصاء
 مصغرة ورقة علمية بحثية

2.5 
البحلللث يسللللللتخلللدم التقنيلللات الحلللديثلللة في 

 والابتكار

 المحاضرة

 البحث والاستقصاء
 عرض تقديمي

 القيم 3.0

3.1 
يلتزم بالسللللللوك المسلللللئول الذي يتوافق مع 

 أخلاقيات البحث العلمي.
 سلم التقدير التعلم التعاوني

 سلم التقدير التعلم التعاوني التواصل مع الآخرين ويعمل بروح الفريق  3.2

3.3 

الآخر من خلال تبللادل احترام الرأي والرأي 

الأفكللار ووجهللات النظر عنللد التفللاعللل مع 

 الأخرين

 سلم التقدير التعلم التعاوني

 الطلبة  تقييم أنشطة. 2

 يميالتق أنشطة م
 توقيت التقييم
 )بالأسبوع(

 النسبة 

 يميالتقدرجة  إجماليمن 

ً   تكليفات وأنشطة مستمرة على مدار الفصل الدراسي 1  %30 أسبوعيا

 %10 طول الفصل الحضور والمشاركة  2

3 
 000مشلللللروع تخرج) مقطع فيديو، انفوجرافيع تفاعلي، عرض منتج ،

 (إعداد خطة بحثية ،منتج ابتكاري

 30% 

 %30 12أسبوع  اختبار نهائي 4

 %100 المجموع  5
 الخ( ورقة عملمشروع جماعي،  ،تقديميعرض  شفهي، ،تحريري اختبار)يم يالتق أنشطة
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 الطلابي:الأكاديمي والدعم  الإرشادأنشطة  -هـ 

وجود ساعات مكتبية في جدول عضو هيئة تدريس تخصص لمقابلة الطلاب والتفاعل مع نقاشاتهم واستفساراتهم وتقديم  -

 الإرشاد الأكاديمي لهم.

التواصل الاجتماعي لعضو هيئة التدريس للتواصل مع الطلاب في أي تزويد الطلاب بالبريد الإلكتروني ورقم الجوال ومواقع  -

 وقت يحتاجونه لمساعدتهم أكاديمياً.

 
  والمرافق:مصادر التعلم  –و 
 التعلم:مصادر قائمة . 1

 للمقرر المرجع الرئيس

 دار الكتب العلمية  ( الابتكار الناج ،2016بصمة جي ، سائر)

 ( مصادر الأفكار المبتكرة، دار الكتب العلمية2016سائر) بصمة جي ،

.بيت  مناهجه وأسللاليبه وإجراءاته ( البحث العلمي أسللسلله.2019ربحي مصللطفي) عليان،

 الأفكار الدولية

 المساندةالمراجع 
 دار الفكر العربي (الابتكار،2004رشاد علي ،والحطاب ،سهام أحمد) موسى،

 (البحث العلمي،دار الفكر العربي2018وعدس،عبدالرحمن)كايد عبيدات،ذوقان ،عبدالحق،

 الإلكترونيةالمصادر 

 منصة ابتكر 

https://ibtekr.org/ 

 بوابة الابتكار الوطنية )فكرة( 

https://fikra.sa/  

 منصة الابتكار المفتوح 

https://openinnovation.sa/ 

 محركات البحث العلمي 

https://www.academicinfo.net/ 

https://www.refseek.com/  

https://scholar.google.ca/ 

https://www.sweetsearch.com/  

   ىأخر

 

 المطلوبة:المرافق والتجهيزات . 2

 متطلبات المقرر العناصر

 المرافق
 قاعات دراسية ... إلخ( ، قاعات المحاكاةالدراسية، المختبرات، قاعات العرض القاعات)

 التجهيزات التقنية
 )جهاز عرض البيانات، السبورة الذكية، البرمجيات(

 جهاز عرض البيانات، السبورة الذكية

 تبعاً لطبيعة التخصص() ىأخر تجهيزات
 بالأنترنت   مجهزمعمل حاسب 

 
 

 لمقرر:اجودة  تقويمز. 

 يمقيطرق الت ونالمقيم مجالات التقويم

فلللاعليلللة التلللدريس، فلللاعليلللة مواد -

 التدريب،  توفر مصادر التعلم

 الطلاب  -

 أعضاء هيئة التدريس  -

 المراجع النظير -

 هيئة تقويم التعليم والتدريب -

 

 استمارة تقويم المقرر والبرنامج -

 هيئة تقويم التعليم والتدريبمعايير  -

 

https://ibtekr.org/
https://fikra.sa/
https://openinnovation.sa/
https://www.academicinfo.net/
https://www.refseek.com/
https://scholar.google.ca/
https://www.sweetsearch.com/
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 يمقيطرق الت ونالمقيم مجالات التقويم

تصللحي  عينة من بحوث الطلبة تدقيق -

ومشلللللارعهم بواسلللللطة أعضلللللاء هيئة 

تلدريس مسللللللتقلين بلالقسللللللم من ذوي 

 التخصص.

 أعضاء هيئة التدريس  -

 
 نماذج الاختبارات

تللللبللللادل الللللزيللللارات والللللخللللبللللرات -

والاسللللتشللللارات بين النظراء )الأقران( 

في تدريس المقرر بالأقسلللللللام والكليات 

 بالجامعات السعودية.

 التدريس أعضاء هيئة  -

 المراجع النظير -

 
 استمارة التقييم

تحديث مصادر التعلم الخاصة بالمقرر -

للتأكد من مواكبتها للتطورات المستجدة 

في المجال باسللللللتمرار وفقاً للمعطيات 

تائج  لدورية لن ثة، مع المراجعة ا الحدي

 تقرير المقرر والبرنامج.

 أعضاء هيئة التدريس  -

 
)الطلاب ، رضا المستفيدين استمارة 

 أعضاء هيئة التدريس(

تطوير المقرر باسللتمرار بناء على اراء 

أعضلللللللاء هيئللة التللدريس والطلاب في 

الاسلللللتبانات التي يقومون بتعبئتها، مع 

هن  لرا لوضلللللللع ا حليلللل ا  SWOTت

Analysis  ، نقاط القوة/ نقاط الضللعف

الفرص المتاحة /التهديدات المحتملة ، 

لأسلللس  NAQAAEاسللللتناداً لمعايير 

 التخطيط الاستراتيجي للاعتماد الوطني.

 أعضاء هيئة التدريس  -

 الطلاب  -

 
 استمارة تقويم المقرر والبرنامج

 إلخ(مصادر التعلم ...  للمقرر،مخرجات التعلم فاعلة طرق تقييم الطلاب، مدى تحصيل ، فاعلية التدريس )مثل.مجالات التقويم 

 تحديدها( تمي) أخرى ،يرظالمراجع الن البرنامج،قيادات  التدريس،أعضاء هيئة  )الطلبة، ونالمقيم

 (مباشر وغير مباشر)يم قيالت طرق

 

 . اعتماد التوصيف ح

  جهة الاعتماد

  رقم الجلسة

  تاريخ الجلسة

 


