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 مقدمة

حمد 
م
ا  ن  ي  ب  ا ون  دن  ن  والصلاة  والسلام على سي  حمد لله رب  العالمي 

ال
 على و 

 
وم ال ا ن  الى ب  عي  اب  ه والن  ،له واصحان  ن   دي 

 

م، كتوأم لقسم الرياضيات، وذلك 1964/1965ه الموافق  1384/1385أنشئ قسم الفيزياء في عام 
عندما صدرت أول لائحة لكلية التربية بجامعة الملك عبد العزيز شطر مكة المكرمة، وقد تخرجت عدة دفعات على 

 نظام التخصص المزدوج )فيزياء ورياضيات(. 

ه حيث تم فصل قسم الفيزياء 1394/1395لمدة عشر سنوات، حتى عام  استمر العمل على هذا النظام
 عن قسم الرياضيات، واصبح قسما قائما بذاته يمنح درجة البكالوريوس في الفيزياء والفيزياء الطبية. 

ه، ادخل نظام الساعات المعتمدة على جامعة الملك عبد العزيز شطر مكة 1396/1397و في عام 
م يقدم مقرراته وفقا لنظام الساعات المعتمدة. ويمنح درجة البكالوريوس في الفيزياء. وفى عام المكرمة، وأصبح القس

ه تأسست جامعة أم القرى بمكة المكرمة، ثم انشئت كلية العلوم التطبيقية واصبح القسم تابعا لها.  1400/1401
 وأصبح يمنح درجة البكالوريوس في الفيزياء و الفيزياء الطبية. 

، 37، والخطة 33، والخطة 19لاث خطط دراسية من أهم الخطط بالنسبة للقسم، وهى الخطة وهناك ث
والأخيرة هي الأحدث وهى قيد التنفيذ الأن، وفيما يلى نستعرض توزيع المقررات وتوصيف البرنامج وتوصيف 

 . 33المقررات لبرنامج الفيزياء الخطة 

 وفقنا الله وإياكم الى ما يحبه و يرضاه ،،،

 ـــم الفيزياءقس
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Preface  

Saudi Arabia is the leading Islamic country due to its religious status and historic importance. 

Muslims direct to Mekka in Saudi Arabia in their prayers and long to go there to perform the hajj or 

umrah. In the modern age, KSA has become a model for adopting modern civilization aspects and 

simultaneously keeping its originality and peculiarity. Additionally, KSA is characterized with its 

internal and external policy that is based on the instructions of the scared Islamic Law.  KSA has a 

predominant importance in the world for its sage policy that has paramount influence on the 

international politics and economics course.  The Five-year Development Plans carried out by KSA 

throughout the past 30 years have achieved a developmental breakthrough and accelerated the 

growth rate incomparably to many other countries.  KSA is working on promoting development and 

establishment of utilities and basic equipment alongside with human resources qualification.   

 

Umm Al-Qura University 

After the annexation of Hijaz in 1344 A.H./ 1925 A.D., the main concern of the state was paying 

attention to intellectual activity and education, and looking after students. In this course, the first 

General Knowledge Directorate was established and then schools were opened throughout KSA 

regions and were equipped and supplied with teachers from inside and outside the country.   One of 

the first established institutes was the Scientific Institute in Mekka in 1345 A.H. / 1926 A.D., 

Missions Qualification School in Mekka in 1355 A.H. / 1936 A.D., and  Dar Al-Tawhid in Taif in 

1368 A.H. in addition to building scientific institutes and schools all over cities and regions.  

In 1369 A.H. King Abdul Aziz order the establishment of College of Shari'a in Mekka to be the first 

university educational institution in the country.   It is the main establishment of the Umm Al Qura 

University.  Although the recent establishment of the Umm Al Qura University in its current shape, 

it is one of the most distinguished universities due to its site and authenticity.  The Umm Al Qura 

University is prominent as an academy with great scientific reputation in teaching Shari'a and 

Islamic studies, in addition to modern scientific specializations and applications. 
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The University of Umm Al-Qura, with what it has from qualified human resources, advanced 

infrastructure, scientific programs, research priorities, and management and financial systems, will 

become: 

 Trusted by the community and is its first choice. 

 A world authority on accreditation for Islamic studies (Shari'a) and Arabic Language. 

 House of expertise and the official reference on the issue of developing the environment of 

Makkah and the holy places. 

 An environment that facilitates innovation in knowledge and science, according to the 

established world criteria. 

 The Vision: 

Pioneering in Education, scientific research and the service of the local and global society. 

 Goals: 

 World leadership in Islamic science (Shari'a) and Arabic Language. 

 To become the number one university in humanities, social and environmental studies 

related to Hajj and Umrah. 

 To be among the first ten universities in the Arab world. 

Values: 

 Adhering to the Islamic approach 

 Human and the environment development in Makkah. 

 Excellence in work, and appreciating the achievement. 

 Team spirit in the work. 

 Establishing an excellent education environment. 

 Developing skills and capabilities, and supporting the talented people. 

 Adopting the principle of continuous education. 
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  Cooperation, communicating, and partnerships with national, regional and international 

organizations. 

Faculty of Applied Sciences 

The Faculty of Applied Science is the first scientific Faculty at Umm Al-Qura University. The 

Faculty was established in 1401 A.H. and includes four departments (Physics, Mathematics, 

Chemistry and Biology). The Faculty departments  award  Bachelor's and Master's degrees and also 

the departments of Chemistry and Biology award the Ph.D. degree.  

The Faculty of Applied Science has taken further steps to enhance its scientific programs and lab as 

well as research facilities. It now has over 60 laboratories as well as an interactive training center 

that is concerned with giving students the opportunity to train at governmental sectors and private 

sector establishments. Amplifying scientific programs, particularly those dedicated to serve the 

society as well as introducing new Ph.D. programs in the departments of  mathematics and physics; 

and starting new departments (e.g. The Department of Environmental Studies) and centers of 

distinction as well as creating different academic posts of specialization in tandem with a number of 

international research centers. 
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Physics Department  

The Department of Physics has been established as part of the Faculty of science  in the year 1401 

A.H. under Faculty of Applied Science at that time, constituted four departments (Mathematics, 

Physics, Chemistry, Biology). The Department of Physics provides B.Sc. degree in  physics and 

educational physics  for female  and male which has been upgraded later to join the masters and in 

1403 A.H.   

A new  major of the  medical physics was established within the physics department  to provide 

female and male as  a medical physicist at the hospitals, research center and radiation protection, 

when the branch was integrated fully with the base department at the Faculty of Applied Science in 

1404 A.H.  There was an old study plan 1419.H for both pure and medical physics programs. At 

present, although  there is a current study plan 1433.H that all the graduates from the program, there 

are still a few students still studying  at study plan 1419.H.  

The department old study plan (1419.H) for both pure and medical physics. Physics Department is 

awarding, male and female students who has successfully completed  142 study units, the degree of  

Bachelor's of Science in physics and  M.Sc. is awarded in separate programs. Also in the medical 

physics program both male and female who successfully completed 146 study units awarded degree 

in medical physics.  

The study plan 1433.H for physics and medical physics for both male & female students are 

developed by adding a foundation year and to reduce the graduation credit hours for major physics 

to 132 hours and medical physic to 135 hours with some changes in physics courses to meet with 

high quality standard education. The modified study plan (recommendation 1437) was conducted to 

give the student a track apart from the common foundation year with the Faculty of Engineering, 

Faculty of Computer Sciences, and the Faculty of Applied Sciences trend. This enables the students 

to admit the programs of the Faculty of Applied Sciences directly.  

The B.Sc program in the physics department in the Faculty of Applied Science aims at providing the 

students with the required knowledge for employment within and outside the university.  
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The Faculty of Applied Science has been consistently carrying out the development of all its 

programs, including a foundation  year for the admitted secondary school students.  

This introduction gives a brief recapitulation of the history of the department, its goals, program 

requirements as well as the overall structure of the plan and content of the main courses and 

otherwise supports courses. Renew  of the two programs (Physics and Medical Physics programs)  

approval of the overall structure and department plans has been decided by the year 1431 A.H.       

Vision of  Physics Department 

Achieving pioneering in physics and medical physics at a local and international level, and creating 

active partnerships with community organizations.  

Mission of  Physics Department 

Realizing creativity and distinction in higher education and scientific research in the field of pure 

and medical physics. The mission is to prepare graduates with high scientific and technical skills 

who are capable of serving and developing the community. 

Objectives of  Physics Department 

1- Achieving pioneering in higher education, scientific research and community services. 

2- Upgrading graduates' standard through application of total quality measures. 

3- Preparation of innovative educational programs that qualify graduates who can adequately 

respond to the community   needs and the labor market. 

4- Providing students with essential knowledge and skills in the field of pure and medical physics. 

5- Promoting scientific research and qualifying professional researchers to participate in conducting 

distinguished scientific research. 

6- Serving community organization through establishing smart partnerships. 

7- Establishing smart partnership with research centers and distinguished international universities. 

8- Attracting highly qualified scientific Cadre and distinguished administrative caliber.         
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The student should successfully pass 135 credit hours before graduation. This can be 

achieved through eight semesters distributed on the following levels:   
                  

First and second levels (the foundation year): 
 

Credit hours Course name Course Code Course No. 
Level 1 (Semester 1) 

6 English (1) Ngm 4800170 
4 [Mathematics (1)] 

 Introduction to Mathematics 

 

Math 
 

4800140 

4(3+1+0) General Physics Physics 4800130 

2 Computer skills (1) Tec 4800150 

Level 2 (Semester 2) 

3 Basic Computer programming skills (2)  Tec 4800153 

3 Learning and studying skills  Nhg 4800104 
4 English (2) 

Technical English skills 
Ngm 

4800171 

4 [Mathematics (2)] 

 Introduction to Mathematics 

 

Math 
 

4800141 
                              Total                                                                                                              30          
 
 

Level 3 (Semester 3) 
Credit hours Course name Prerequisite Course 

Code 403 

Course 

No. 

4(3+0+1) General Physics (2) 4800130 Phys 403200 

2(2+0+0) Method in Theatrical  Physics 

(1) 

4800141 Phys 403243 

4(3+0+1) Cell Biology ----- Biol 401211 

2(2+0+0) Biology I: Zology  ----- Biol 401102 
4(3+0+1) General Chemistry  ----- Chem 402101 

2(2+0+0) Islamic Culture (1) ----- Slm 601101 
2(2+0+0) Holly Quran (1)  ----- Slm 605101 

20  Total 

 

 

 

 

 



 

 

 

 

 

 

12  |MPP Module Handbook     

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

Forth level: 

Level 4 (Semester 4) 
Credit hours Course name Prerequisite Course 

Code 

Course 

No. 

4(3+0+1) Fundamental of Medical Physics  4800130 Phys 403280 

3(3+0+0) Classical Mechanics (1) 403243 Phys 403220 

3(3+0+0) Method in Theatrical  Physics 

(2) 

403243 Phys 403244 

3(3+0+0) Animal Biology 401102 Biol 401364 

2 Islamic Culture (2) 601101 Slm 601201 
2 Holly Quran (2)  605101 Slm 605201 

17  Total      
 
 

Fifth level: 

Level 5 (Semester 5) 
Credit hours Course name Prerequisite Course 

Code 

Course 

No. 

2(2+0+0) Laser in Medicine  403280 Phys 403381 

3(3+0+0) Health Physics 403280 Phys 403383 

2(2+0+0) Physics of Radiation effects  403280 Phys 403384 

4(3+0+1) Modern  Physics 403243 Phys 403350 

3 Islamic culture (3) 601201 Slm 601301 
3(3+0+0) Electromagnetism (1)  403200 Phys 403201 

2 Holly Quran (3)  605201 Slm 605301 

2 Arabic language   Arb 501101 

21  Total 
 
 

Sixth level: 

Level 6 (Semester 6) 

Credit hours Course name Prerequisite Course 

Code 

Course 

No. 

4(3+0+1) Medical radiation Physics (1) 403384 Phys 403385 

4(3+0+1) Physics of Radiation Therapy (1) 403384 Phys 403386 

2(2+0+0) Radiation Protection  403384 Phys 403388 

3(3+0+0) Physics of Medical Imaging  403384 Phys 403389 

2(2+0+0) Physics of Ultrasound in Medicine  403383 Phys 403390 

1(1+0+0) Computing in Medicine  403381 Phys 403391 

3(3+0+0) Quantum Mechanics (1) 403244 Phys 403344 

2 Islamic Culture (4) 601301 Slm 601401 
21  Total 
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Seventh level: 

Level 7 (Semester 7) 
Credit hours Course name Prerequisite Course 

Code 

Course 

No. 

4(3+0+1) Medical Radiation Physics (2) 403385 Phys 403492 

3(3+0+0) Physics of Radiation Therapy 

(2) 

403386 Phys 403493 

4(3+0+1) Nuclear Medicine  403389 Phys 403495 

3(3+0+0) Physic of Bio-material  403389 Phys 403496 

3(3+0+0) Solid State Physics (1) 403344 Phys 403370 

2 Profit History   ProH 102101 

2 Holly Quran (4)  605301 Slm 605401 

21  Total 
 

 

Eighth level: 

Level 8 (Semester 8) 
Credit hours Course name Prerequisite Course Code Course 

No. 

5 Hr Training project  Dept. 

acceptance 

Phys 403498 

5  Total 
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Course description for the undergraduate study plan 

1433A.H. for the Physics Department (Physics + 

Medical Physics group Male/ Female  section) 
 

 توصيف المقررات لمواد تخصص فيزياء بحته/فيزياء طبية
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Level 1 

 
English (1) 4800170-6 

Introduction to Mathematics 4800140-4 

General Physics 4800130-4 

Computer skills (1)  4800130-4 

Computer skills (1) 4800150-2 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course title:  

Introduction to Mathematics (1)  

 

Course code: 4800140-4 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

Institution: Umm AL – Qura University                  Date : 15/3/1438 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

1.  Course title and code: Derivative and Integral I (MATH 101) (Code: 4800140-4)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Physics 

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the courseDr. Yousf Jaha 

5.  Level/year at which this course is offered: 1st  Year / Level 1 

6.  Pre-requisites for this course (if any): NIL 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female campus. 

9.  Mode of Instruction (mark all that apply) 

     a.  traditional classroom                                        What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                          What percentage? 

     d.  correspondence                                                 What percentage? 

     f.   other                                                                  What percentage? 

Comments: 

The mode of instruction  is distributed and used only one Traditional classroom with 100%, items. 

 

 100% 
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B  Objectives   

1.  What is the main purpose for this course? 

The objective of this course is to establish the meaning of the ends of the computer and use in 

communication, and differentiation, integration and applications of it. 

 

2.  Briefly describe any plans for developing and improving the course that are being implemented.  

(e.g. increased use of IT or web based reference material,  changes in content as a result of new 

research in the field) 

1- Explain strategy of the course in the beginning of the semester 
2- Outlines of the Mathematical concepts, theories and the associated proofs. 
3- Highlighting the day life applications whenever exist. 
4- Encourage the students to see more details in the international web sites and reference books 

in the library. 
5- Discussing some selected problems in each chapter. 

6- Cooperate with a different institution to find how they deal with the subject 

7- Renew the course references frequently 

8- Frequently check for the latest discovery in science 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

1. To understand basic fundamentals of real numbers, Cartesian coordinate systems, 
equation of straight line, the equation of a circle. 

2. The students should be trained on physical and generic skills (knowledge – 
cognitive – interpersonal – communication – problem solving – IT) 

3. To describe the functions and their graphical representation, sinusoidal function, and the 

limits of the functions.   

4. To understand the meaning of the slope of the curve, instantaneous velocity.  

5. To apply the rules of differentiation and integration in mathematical equations.  

6. To describe and solve any problem in physics related to differentiation and integration.  

The overall goal is to use the scientific method to come to understand the enormous variety of 

differentiation and integration in terms of a few relatively simple laws 
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1 Topics to be Covered 

 

Topics No of 

Weeks 

Contact 

hours 

1- Prerequisites for Calculus    

1- Real numbers 

1 

1.5 

2- Cartesian coordinate system 1.5 

3- The equation of straight line. 1 

4- Functions 

1 

1.5 

5- Combinations of Functions 1.5 

6- The equation of a circle.  1 

   

2- The functions and limits  
  

1- The functions and curves.  

1 

1 

2- Definition of Limit  1 

3- Theorms on Limits(The limits of the function, multiplication by a 
constant, Addition, Subtracting, Division, Roots). 

2 

4- One-sided Limits  

1 

1 

5- Limits of Trigonometric function  1 

6- Continuous of the function. 2 
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3- The Derivative  
  

1- The Derivative of a function 

1 

1 

2- Rules for finding Derivatives 1 

3- Derivatives of sine and cosine functions 2 

4- Increments and Differentials  

1 

1 

5- Implicit Differentiation 1 

6- High order differentiation  2 

4- Application on Derivative  
  

1- Local Extrema of Functions 

1 

1 

2- Rolle’s Theorem and the mean value theorem 1 

3- The First Derivative Test 1 

4- Concavity and the second Derivative test 1 

5- Horizontal and Vertical Asymptotes 

1 

1 

6- Applications of Extrema 1 

7- The derivative as a rate of Change 1 

8- Related Rates 1 

5- Integral 
  

1- Definition of Definite Integral 

1 

1 

2- Area 1 

3- Properties of Definite Integral 2 

4- The mean value of Theorem of Definite Integrals 
1 

1 

5- Indefinite Integrals and Change of Variables 1 
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6- Numerical Integration.  2 

6- Applications of the Definite Integral 
  

1- Area. 

1 

1 

2- Solids of Revolution 1 

3- Volumes Using Cylindrical Shells. 2 

4- Volumes by Slicing 

1 

1 

5- Work. 1 

6- Force Exerted by a Liquid. 2 

7- Arc Length.  
1 

2 

8- Other Applications.  2 

 

Practical part: 

NIL 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 

60 - - - - 60 

Credit 4 - - - - 4 

 

3. Additional private study/learning hours expected of  students per week.  

 

8 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and 

Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 

learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 

Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 

together as an integrated learning and teaching process. (Courses are not required to include learning 

outcomes from each domain.)  

 

Cod

e 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 
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1.1 

 

knowledge that students 
should know and 
understand when they 
complete the course are as 
follow: 

(i) Learning 
fundamentals in 
differentiation 
theory 

(ii) Understanding 
the integration 
theories and 
their 
applications.   

(iii) Improving 
logical thinking.  

(iv) To use 
mathematical 
formulation to 
describe the 
physical principle 
or phenomena  

(v) Ability to describe 

the phenomena 

mathematically.    

 

1. 1- Demonstrating the basic 

information and principles 

through lectures and the  

achieved applications 

2. Discussing phenomena with 

illustrating pictures and 

diagrams 

3. Lecturing method: 

a. Blackboard 

b. Power point 

c. e-learning  

4. Tutorials  

5. Revisit concepts 

6. Discussions 

7. Brain storming sessions 

8. Start each chapter by 
general idea and the benefit 
of it;  

9. Learn the student 
background of the subject;  

10. Show the best ways to deal 
with problem; 

11. Keep the question "why" or 
"how" to explain always 
there; 

12. Build a strategy to solve 
problem. 

 

1. Solve some 

example during the 

lecture.  

2. Exams: 

a) Quizzes 

b) Short 

exams 

(mid term 

exams) 

c) Long 

exams 

(final) 

d) Oral 

exams 

3. Discussions with 

the students.  

4. Ask the student to 

clear the 

misunderstanding 

of some 

mathematical 

principle. 

5. Ask quality 

question. 

 

   

2.0 Cognitive Skills 

2.1 

 

1. How to use 

mathematical laws and 

principles to understand 

the subject 

2. How to simplify 

problems and analyze 

1.  Preparing main outlines for 

teaching 

2. Following some proofs 

3. Define duties for each 
chapter  

4. Home work assignments 

5. Encourage the student to 
look for the information in 

1. Midterm's exam. 

Exams, short 

quizzes 

2. Asking about 

mathematical 

laws previously 

taught  

3. Writing reports on 

selected parts of 
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phenomena 

3. Analyse and explain 

natural phenomena. 

4. Ability to explain the 

idea with the student 

own words. 

5. Represent the problems 

mathematically. 

 

different references 

6. Ask the student to attend 
lectures for practice solving 
problem 

7. Ask the student to do small 
research. 

 

the course 

4. Discussions  of 

how to simplify or 

analyze some 

phenomena  
 

3.0 Interpersonal Skills & Responsibility 

3.1 

 

Work independently. 

The students learn 

independently and take up 

responsibility. 

 

1. Learn how to search the 

internet and use the library. 

2. Learn how to cover missed 

lectures. 

3. Learn how to summarize 

lectures or to collect 

materials of the course. 

4. Learn how to solve 

difficulties in learning: 

solving problems – enhance 

educational skills. 

5. Develop her interest in 

Science through :( lab work, 

field trips, visits to scientific 

and research. 

 Encourage the student to 

attend lectures regularly 

by:  

 Giving bonus 

marks for 

attendance     

 Assigning 

marks for 

attendance. 

Give students tasks of duties 

1. Quizzes on the 

previous 

lecture 

2. Checking 

report on 

internet use 

and trips 

3. Discussion   

4. The accuracy 
of the result 
gained by 
each group 
will indicate 
good group 
work 

5. Presenting 
the required 
research on 
time and the 
degree of the 
quality will 
show the 
sense of 
responsibility. 
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4.0 Communication, Information Technology, Numerical 

4.1 

 

1. Computation 

2. Problem solving 

3. Data analysis and 

interpretation.   

4. Feeling mathematical 

reality of solving 

problems.  

 

1. Know the basic 
mathematical 
principles. 

2. Use the web for research. 

3. Discuss with the 
student.  

4. Exams to measure the 
mathematical skill. 

5. Clear the weakness point 

that should be eliminated.  

6. Encourage the student 
to ask for help if needed. 

7. Computational analysis. 

8. Data representation. 

9. Lectures for problem 
solution. 

10. Encourage the student to 

ask good question to help 

solve the problem. 

11. Display the lecture note 

and homework assignment 

at the web. 

1. Their 
interaction 
with the 
lectures and 
discussions. 

2. The reports of 

different 

asked tasks. 

3. Homework, 
Problem 
solutions 
assignment 
and exam 
should focus 
on the 
understandin
g. 

4. Results of 

computations 

and analysis. 

5. Comments on 

some resulting 

numbers. 
 

5.0 Psychomotor 

5.1 

 

N/A N/A N/A 
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6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 
Exercises & Home works, Participation in activities lectures  

and in-class problem solving. 
All weeks 20 % 

2 1st Class Test Exam  8th week 15 % 

3 2nd Class Test Exam 11th week 15% 

4 Final Exam  16th week 50% 

 

D. Student Academic Counseling and Support 

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) 

Each student will supervise by academic adviser in physics Department and the time table for academic 

advice were given to the student each semester.   (2 hrs per week) 

 

E Learning Resources 

1. List Required Textbooks 

[1]  Calculus with analytic Geometry, E. Swokowski, PWS Publishers, 1983. 

[2] Calculus with analytic Geometry, Edwin J. Purcel Prentice-Hall, 1984. 

2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

5. Other learning material such as computer-based programs/CD, professional standards or regulations and 

software. 



 

 

 

 

 

 

28  |MPP Module Handbook     

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in 

classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, good Data 

show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data show, and 

experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each classroom and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)  

Each class room and laboratories require a TV screen at least 65 inch-and smart, and double layer white 

board.  

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 
 Periodical revision, of course content. 



 

 

 

 

 

 

29  |MPP Module Handbook     

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of 

assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for 

improvement. 

1- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

2- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ Dr. Yousf Jaha _______________________________________ 

Signature: __________________________        Date Report Completed:  ____________ 

Name of Field Experience Teaching Staff _____________________________________ 

Program Coordinator:_____________________________________________________ 

Signature: __________________________          Date Received: ___________________ 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Specifications (CS) 

 

Course title: English Language (1)  
 

Course code: 4800170 – 6 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 
Umm Al-Qura University 

 

English Language Center 

 English Language for Students of the Department of Physics 

 

1. COURSE TITLE: 

English Language 

 

2. COURSE NUMBER: 

(4800170 – 6) 

3. Course  Required                Elective 4. Number of Credits: 

6 
6. COURSE PEEQUISITES: 

Admittance to the Department of 

Physics 

5. Number of Contact Hours: 

Ten hours a week for a total of 

160 hours per semester 

7. COURSE TIME: 

First Year, first Semester 

Resource Book: 

Milestones in English A1, and 

Milestones in English A2 
 

 

English Language 705101-4 is an English for General Purposes (EGP) course that develops the 

language skills needed for academic study in English by teaching essential vocabulary, preparing 

students for speaking and building basic academic writing skills. As such, it is a pre-requisite for 

the English for Specific Purposes (ESP) courses offered to the students of the Department of 

Architecture by the ELC. All classes are held in language labs. 
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All students are required to take this course. 

 

At the end of the first semester, successful students are expected to be at the beginning of the 

intermediate level of English, ready to take their course in English for Specific Purposes (ESP). 

 

Students are evaluated as follows: 

 

1. Active participation, attendance, submitting on time finished assignments: 20% 

 

2. Midterm Exam: 30% 

 

3. Final Exam: 50%
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Course Delivery Plan 

 

Coverage of Planned Program 

 

Weekly Instruction: 10 hours; Total: Semester Instruction: 160 hrs 

 

Number of Textbooks: 2 

 

Milestones in English: Student’s Book with Online Skills A1 

 

Milestones in English: Student’s Book with Online Skills A2 

Week No. Unit / topic* Planned Hours 
 

Textbook:  Milestones in English A1 

Week 1 Introduction to the course 

Material familiarization, etc. 

10 

Week 2 Unit 1: Introductions 10 

Week 3 Unit 2: People and places 10 

Week 4 Unit 3: Family and things 10 

Week 5 Unit 4: Food around the world 10 

Week 6 Unit 5: Free time 10 

Week 7 Unit 6: Daily life 10 

Week 8 Unit 7: The world around us 10 

Week 8: Wednesday & Thursday: Midterm Exam 

Week 9 Unit 8: Life in the past 10 

Week 10 Unit 9: Famous people 10 

Week 11 Unit 10: Plans 10 

Textbook: Milestones in English A2 
Week 12 Unit 1: Your world 10 

Week 13 Unit 2: My day 10 

Week 14 Unit 3: Work 10 

Week 15 Unit 4: Places 10 

Week 16 Unit 5: Retail 10 

Week 16: Wednesday & Thursday: Final Exam 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 
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Course Specifications 

 
Institution: Umm AL – Qura University                  Date : 17/4/1439 

                                                             

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: General Physics 1    (Code: 40800130-4)    
 

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Physics; B.Sc Chemistry; B.Sc Biology; 

B.Sc Mathematics.  
(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

One of the academic staff member 

5.  Level/year at which this course is offered : 1
st
  Year / Level 2 

6.  Pre-requisites for this course (if any) : --- 

 

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

 

8.  Location if not on main campus: Main campus and Alzaher 

 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate and consolidate the basic physics concepts in the 

branches of physics such as mechanics, properties of matter, heat and optics and also aims to 

link the mathematical equations to the applied physics. 

 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1- Outlines of the physical laws, principles and the associated proofs. 

2. Highlighting the day life applications whenever exist. 

3. Encourage the students to see more details in the international web sites and reference books 

in the library. 

4- Encourage the student to build an example of different experiments related to course 

5- Frequently check for the latest discovery in science 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

The course will cover the principle of physics, such as measurements, work and energy, 

Newton’s laws, heat, fluid mechanics, and light. This course will provide a conceptual and 

experimental background in physics sufficient to enable students to take courses that are more 

advanced in related fields. 

 

 

1 Topics to be Covered  

 

Topics No of 

Weeks 

Contact 

hours 

 Measurement 
1- The physical quantities, standards, and Units. 

2- The international system of units. 

3- The Standard of time 

4- The Standard of length 

5- The Standard of Mass 

6- Precision and significant figures. 

7- Dimensional analysis.   

1 3 
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  Vectors  
1- Vectors and Scalars.  

2- Adding vectors : graphical methods 

3- Components of vectors.  

4- Adding vector: component method.  

5- Multiplications of vectors.  

6- Vector laws in physics.  

2 6 

 Motion in one dimension 
1- Particles kinematics.  

2- Description of motion 

3- Average velocity 

4- Instantaneous velocity. 

5- Accelerated motion. 

6- Motion with Constant Acceleration 

7- Freely falling Bodies. 

8- Measuring free fall acceleration.  

1 3 

  Motion in two and three dimensions  
1- Position, velocity, and acceleration. 

2- Motion with constant acceleration  

3- Projectile motion 

4- Uniform circular motion 

5- Velocity and acceleration vectors in circular motion 

1 3 

 Force and motion 
1- Position, velocity, and accelerations 

2- Motion with constant acceleration. .  

3- Newtons first and second laws. 

4- Forces. 

5- Newtons second law 

6- Newton’s third law. 

7- Units of force 

8- Weight and mass 

9- Measuring forces 

10- Applying Newton’s laws. 

2 6 

 Work and Energy 
1. Work done by constant force. 

2. Work done by a variable force: one dimensional case.  

3. Work done by a variable force: two dimensional case.  

4. Kinetic energy and work-energy theory. 

5. Power.  

1 3 
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 Fluids Statics 
1. Fluids and Solids  

2. Density and pressure. 

3. Variation of density in a fluid at rest. 

4. Pascal Principle. 

5. Archimedes’ Principle. 

6. Surface tension.  

1 3 

 Fluid dynamics 
1. General concepts of fluid flow  

2. Streamlines and the equation of continuity. 

3. Bernoulli’s Equation 

4. Application of Bernoulli’s Equation 

5. Viscosity.  

1 3 

 Temperature, Heat and the first law of Thermodynamics.  
1. Heat: Energy in transit 

2. Heat capacity and specific heat. 

3. Heat capacity of solids  

4. Temperature.  

5. The Celsius and Fahrenheit Scales.  

6. Heat transfer.  

2 6 

 Reflection and refraction of light at plane surface  
1. Reflection and Refraction 

2. Deriving the law of refrlection 

3. Image formation by plane mirrors.  

4. Deriving the law of refraction.  

5. Total internal reflection.   

1 3 

 Reflection and refraction of light at plane surface  
1. Spherical mirrors 

2. Spherical refracting surfaces. 

3. Thin lenses 

4. Compound optical systems 

5. Optical instruments  

1 3 

 Exercises and Solved problems 1 3 

 15 
weeks 

45hrs 
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Practical part: 
1. Safety and Security at the lab. 

1. Introduction to the Lab. 

2. Precise measurements. 

3. Vectors.  

4. Determination of specific gravity. 

5. Verification of Archimedes Principle.  

6. Determination of Surface tension of a liquid. 

7. Determination of viscosity of a liquid. 

8. Determination of the melting point of wax. 

9. Determination of specific heat. 

10. Verification of lens formula. 

11. Determination of refractive index of a Prism  

12. Verification of mirrors formula. 
 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45  42   87 

Credit 3  1   4 

 

3. Additional private study/learning hours expected for students per week.  

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and 

Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align 

with the assessment methods and intended learning outcomes. Third, insert appropriate assessment 

methods that accurately measure and evaluate the learning outcome. Each course learning outcomes, 

assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated learning 

and teaching process. (Courses are not required to include learning outcomes from each domain.)  

 
Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

8 
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1.0 Knowledge 

 

1.1 To learn basic concepts of Physics 1- Demonstrating the basic 

information and principles through 
lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 
3. Lecturing method: 

a. Board ,  

b. Power point, 
4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during the 

lecture. 
Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term exams) 
c) Long exams (final) 

d) Oral exams 

Discussions during the lectures. 

1.2 To perform some experiments in physics 

  

1. Discussions 

2. Brain storming 
3. Show the best ways to deal with 

problem 

4. Solving problems 
5. perform some experiments 

6. Self-learning 

7.Co-operative learning 

Home work. 

Writing scientific Reports. 
Doing team research or team project. 

Doing team work to perform some 

experiments 
Discussions during the class. 

2.0 Cognitive Skills 

 

2.1 To solve problems in Physics by using suitable 

mathematical principles 

  

3.0 Interpersonal Skills & Responsibility 

 

3.1    

3.2    

4.0 Communication, Information Technology, Numerical 

 

4.1    

4.2    

5.0 Psychomotor 

 

5.1 N. A N. A N. A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 

 Assessment task (e.g. essay, test, group project, examination, 

speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

   

2 

 

   

3 

 

   

4 

 

   

5    
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6 

 

   

7 

 

   

8 

 

   

 

D. Student Academic Counseling and Support 

 

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) 

 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 

 

2. List Essential References Materials (Journals, Reports, etc.) 

 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number 

of seats in classrooms and laboratories, extent of computer access etc.) 

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

 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 
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3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

3  Processes for Improvement of Teaching 

 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an 

independent  member teaching staff of a sample of student work, periodic exchange and 

remarking of tests or a sample of assignments with staff at another institution) 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and 

planning for improvement. 

 

 

Name of Instructor: _______________________________________________________ 

 

Signature: __________________________        Date Report Completed:  ____________ 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator:_____________________________________________________ 

 

Signature: __________________________          Date Received: ___________________ 
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Level 2 

 
Basic Computer programming skills (2)  4800153-3 
Learning and studying skills 4800104-3 

English (2)Technical English skills 4800171-4 

Introduction to Mathematics 4800141-4 [Mathematics (2)]  
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course title: Introduction to 

Mathematics (2) (Mathematics (2)) 

 

Course code: 4800141-4 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

Institution: Umm AL – Qura University                  Date : 15/3/1438 

College/Department: College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

1.  Course title and code: Derivative and Integral I (MATH 102) (Code: 4800141-4)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Physics 

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course Dr. Yousf Jaha 

5.  Level/year at which this course is offered: 1st  Year / Level 2 

6.  Pre-requisites for this course (if any): Intorduction to Mathematics 1 (Code: 48001410-4) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female campus. 

9.  Mode of Instruction (mark all that apply) 

     a.  traditional classroom                                        What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                          What percentage? 

     d.  correspondence                                                 What percentage? 

     f.   other                                                                  What percentage? 

Comments: 

The mode of instruction  is distributed and used only one Traditional classroom with 100%, items. 

 100% 
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B  Objectives   

1.  What is the main purpose for this course? 

The objectives of this course are to understand the rules of integration and how to apply integration 

theorem on different functions. Also to tease out the concepts of plane and solid geometry and their 

applications in polar, Cartesian and cylindrical coordinates.   

2.  Briefly describe any plans for developing and improving the course that are being implemented.  

(e.g. increased use of IT or web based reference material,  changes in content as a result of new 

research in the field) 

9- Explain strategy of the course in the beginning of the semester 
10- Outlines of the Mathematical concepts, theories and the associated proofs. 
11- Highlighting the day life applications whenever exist. 
12- Encourage the students to see more details in the international web sites and reference books 

in the library. 
13- Discussing some selected problems in each chapter. 

14- Cooperate with different institution to find how they deal with the subject 

15- Renew the course references frequently 

16- Frequently check for the latest discovery in science 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

Course Description: 

The benchmark statement of the main learning outcomes is as follows: 

7. To understand the Exponential and logarithmic functions.  

8. To apply the rules of integration on partial function, .  

9. To understand the infinite series.  

10. To understand Parabolas, Ellipses, Hyperbolas, and rotation of axes. 

11. To understand plane curves and polar coordinates. 

12. To understand how to describe vectors in cartesian and spherical and cylindrical 
coordinates. 

13. The students should be trained on physical and generic skills (knowledge – 
cognitive – interpersonal – communication – problem solving – IT) 

 

The overall goal is to know how to apply the Mathematical method to solve some problems and to 

understand the enormous variety of differentiation and integration techniques in terms of a few relatively 
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simple laws 

 

1 Topics to be Covered :- 

 

Topics No of 

Weeks 

Contact 

hours 

2- Exponential and Logarithmic Functions    

7- Inverse Functions 

1 

1.5 

8- The Natural Logarithmic function  1.5 

9- The Natural exponential function 1 

10- Differentiation and Integration  

1 

1.5 

11- General Exponential and Logarithmic function  1.5 

12- Derivative of inverse functions   1 

2- Additional Techniques and Applications  
  

7- Integration by Parts.   

1 

1.5 

8- Trigonometric Integrals and substitutions .   1.5 

9- Partial Functions 1 

10- Quadratic Experssions.   

1 

1.5 

11- Miscellaneous Substitutions   1.5 

12- Moments and centroids of plane regions 1 
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3- Infinite Series  
  

7- Infinite sequences 

1 

1.5 

8- Convergent of Divergent infinite series.  1.5 

9- Positive Term series 1 

10- Alternating series.   

1.5 

1 

11- Absolute Convergence.  1 

12- Power Series  1 

13- Power Series Representations of functions 1 

14- Taylor and Maclaurin Series. 1 

15- The Bionomial Series.  1 

4- Topics in Analytic Geometry  
  

9- Conic Sections  

1.5 

2 

10- Parabolas 1 

11- Ellipses 1 

12- Hyperbolas  1 

13- Rotation of Axes 1 

5- Plane Curves and Polar Coordinates 
  

7- Plane curves.  

1 

1 

8- Tangent lines to Curves  1 

9- Polar Coordinate systems 1 

10- Polar Equations of Conics 1 

11- Areas in Polar Coordinates.  1 1 
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12- Lengths of Curves.  1 

13- Surfaces of Revolution.  2 

6- Vectors and Solid Analytic Geometry 
  

1- Vectors in Two Dimensions 

1 

1 

2- Rectangular Coordinate Systems in three dimensions.  1 

3- Vectors in three dimensions 2 

4- The vector product.  

1 

1 

5- Lines in Space 1 

6- Planes 2 

7- Cylinders and Surfaces of Revolution.  

1 

1 

8- Quadric Surfaces 1 

9- Cylindrical and Spherical Coordinate system.  2 

Practical part: 

NIL 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 

60 - - - - 60 

Credit 4 - - - - 4 

 

3. Additional private study/learning hours expected of  students per week.  
8 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and 

Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 

learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 

Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 

together as an integrated learning and teaching process. (Courses are not required to include learning outcomes 

from each domain.)  

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 

 

(i) Knowledge that 
students should 
know and 
understand when 
they complete the 
course are as 
follows: 

(vi) Learning 
fundamentals in 
Exponential and 
Logarithmic 
functions. 

(vii) Understanding the 
integration 
techniques for 
special function. 

(viii) Understanding 

13. Demonstrating the basic 

information and 

principles through 

lectures and the  

achieved applications 

14. Discussing phenomena 

with illustrating 

pictures and diagrams 

15. Lecturing method: 

a. Blackboard 

b. Power point 

c. e-learning  

16. Tutorials  

17. Revisit concepts 

18. Discussions 

19. Brain storming sessions 

20. Start each chapter by 
general idea and the 

6. Solve some example 

during the lecture.  

7. Exams: 

a) Quizzes 

b) Short exams 

(mid term 

exams) 

c) Long exams 

(final) 

d) Oral exams 

8. Discussions with the 

students.  

9. Ask the student to 

clear the 

misunderstanding of 

some mathematical 

principle. 

10. Ask quality question. 
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infinite Series. 

(ix) Understanding 
Analytic Geometry. 

(x) Understanding 
polar and 
cylindrical 
coordinate.  

(xi) Improving logical 
thinking.  

(xii) To use 
mathematical 
formulation to 
describe the 
physical principle 
or phenomena  

(xiii) Ability to describe the 

phenomena 

mathematically.      

 

benefit of it;  

21. Learn the student 
background of the 
subject;  

22. Show the best ways to 
deal with problem; 

23. Keep the question 
"why" or "how" to 
explain always there; 

24. Build a strategy to 
solve problem. 

 

 

   

2.0 Cognitive Skills 

2.1 

 

6. How to use 

mathematical laws 

and principles to 

understand the 

subject 

7. How to simplify 

problems and 

analyze phenomena 

8. Analyse and explain 
natural 
phenomena. 

9. Ability to explain 
the idea with the 
student own words. 

10. Represent the 

problems 

mathematically. 

 

8. Preparing main outlines 

for teaching 

9. Following some proofs 

10. Define duties for each 
chapter  

11. Home work 

assignments 

12. Encourage the student 
to look for the 
information in 
different references 

13. Ask the student to 
attend lectures for 
practice solving 
problem 

14. Ask the student to do 
small research. 

5. Midterm's exam. 

Exams, short 

quizzes 

6. Asking about 

mathematical laws 

previously taught  

7. Writing reports on 

selected parts of the 

course 

8. Discussions  of how 

to simplify or 

analyze some 

phenomena  
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3.0 Interpersonal Skills & Responsibility 

3.1 

 

Work independently. 

The students learn independently 

and take up responsibility. 

 

6. Learn how to search the 

internet and use the 

library. 

7. Learn how to cover 

missed lectures. 

8. Learn how to 

summarize lectures or 

to collect materials of 

the course. 

9. Learn how to solve 

difficulties in learning: 

solving problems – 

enhance educational 

skills. 

10. Develop her interest in 

Science through :( lab 

work, field trips, visits 

to scientific and 

research. 

 Encourage the student 

to attend lectures 

regularly by:  

Giving bonus marks for 

attendance     

Assigning marks for 

attndance. 

Give students tasks of duties 

6. Quizzes on the 

previous lecture 

7. Checking report 

on internet use 

and trips 

8. Discussion   

9. The accuracy of 
the result 
gained by each 
group will 
indicate good 
group work 

10. Presenting the 
required 
research on 
time and the 
degree of the 
quality will 
show the sense 
of responsibility. 

 

4.0 Communication, Information Technology, Numerical 

4.1 

 

5. Computation 

6. Problem solving 

7. Data analysis and 

interpretation.   

8. Feeling mathematical 

12. Know the basic 
mathematical 
principles. 

13. Use the web for 

research. 

6. Their 
interaction with 
the lectures and 
discussions. 
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reality of solving 

problems.  

 

14. Discuss with the 
student.  

15. Exams to measure 
the mathematical 
skill. 

16. Clear the weakness 

point that should be 

eliminated.  

17. Encourage the 
student to ask for 
help if needed. 

18. Computational 

analysis. 

19. Data representation. 

20. Lectures for 
problem solution. 

21. Encourage the student 

to ask good question 

to help solve the 

problem. 

22. Display the lecture 

note and homework 

assignment on the 

web. 

7. The reports of 

different asked 

tasks. 

8. Homework, 
Problem 
solutions 
assignment and 
exam should 
focus on the 
understanding. 

9. Results of 

computations and 

analysis. 

10. Comments on 

some resulting 

numbers. 
 

5.0 Psychomotor 

5.1 N/A N/A N/A 
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 6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 
Exercises & Home works, Participation in activities lectures  

and in-class problem solving. 
All weeks 20 % 

2 1st Class Test Exam  8th week 15 % 

3 2nd Class Test Exam 11th week 15% 

4 Final Exam  16th week 50% 

 

D. Student Academic Counseling and Support 

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) 

Each student will supervise by academic adviser in physics Department and the time table for academic 

advice were given to the student each semester.   (2 hrs per week) 

 

E Learning Resources 

1. List Required Textbooks 

[Calculus with analytic Geometry, E. Swokowski, PWS Publishers, 1983. 

[2] Calculus with analytic Geometry, Edwin J. Purcel Prentice-Hall, 1984. 

2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

5. Other learning material such as computer-based programs/CD, professional standards or regulations and 

software. 
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F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in 

classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, good Data 

show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data show, and 

experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each classroom and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)  

Each class room and laboratories require a TV screen at least 65 inch-and smart, and double layer white 

board.  

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 
 Periodical revision, of course content. 
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of 

assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for 

improvement. 

3- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

4- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ Dr. Yousf Jaha _______________________________________ 

Signature: __________________________        Date Report Completed:  ____________ 

Name of Field Experience Teaching Staff _____________________________________ 

Program Coordinator:_____________________________________________________ 

Signature: __________________________          Date Received: ___________________ 
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Language  
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Course Specifications 

 
Umm Al-Qura University 

 

English Language Center 

 
English Language for Students of the Department of Physics 

 

1. Basic Information 

 

1. COURSE TITLE: 

English Language for Physicist  

 

2. COURSE NUMBER: 

4800171 – 4 

3. Course  Required                Elective 4. Number of Credits: 

3 
6. COURSE PEEQUISITES: 

English Language 4800170 – 6 

5. Number of Contact Hours: 

Eight hours a week for a total of 

45 hours per semester 

7. COURSE TIME: 

First Year /2nd  Semester 
 

2. Course Description 

 

This course is designed for the first-year students of the Department of islamic Architecture. The 

course offers discipline-specific contextualized vocabulary and follows an integrative approach 

to enhancing language skills. Activities in this course are based on realistic reading passages and 
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real-life conversations, which are then used to introduce the context specific vocabulary, 

grammatical  structure  and  discourse  features,  leading  to  a  number  of  written  and  oral 

productions. Upon successful completion of the course students are expected to master basic 

jargon  and  technical  terms  in  architecture as  well  as  have a modest  command  of  English. 

Furthermore, they are expected to possess the skills necessary to read and understand level- 

appropriate texts on architecture, as well as listen to and understand subject-specific and level- 

appropriate lectures on architecture. 

 

 

Students are evaluated as follows: 

 

1. Active participation, attendance, submitting on time finished assignments: 20% 

 

2. Midterm Exam: 30% 

 

3. Final Exam: 50%



 

 

 

 

 

 

60 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مـالهيئــــة الوطنيــــة للتقـويـ  

 والاعـــتــمـــاد الأكــاديــمــــي

3. Architecture: Course Delivery Plan 

 

Coverage of Planned Program 

 

Weekly Instruction: 8 hours; Total: Semester Instruction: 128 hr 

 

Number of Textbooks: 1 (Career Paths: Architecture) 

Week No. Unit / topic* Planned Hours 
Week 1 An introduction to the 

course 

Types of Structures 

8 

Week 2 Parts of a Building 1 8 

Week 3 Parts of a Building 2 8 

Week 4 Shapes 1 8 

Week 5 Shapes 2 8 

Week 6 Describing Shapes and 

Structures 

8 

Week 7 Describing Landscapes 8 

Week 8 Basic Math 8 

Week 8: Last meeting: Midterm Exam 
Week 9 Measurements 1 8 

Week 10 Measurements 2 8 

Week 11 Materials 1 8 

Week 12 Materials 2 8 
Week 13 Describing Materials 8 

Week 14 Education 1 8 

Week 15 Education 2 8 

Week 16 Revision 8 

Week 16: Last meeting: Final Exam 
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Level 3 

 

403243-2 Method in Theoritical Physics1 

605101-2 The Holy Qur’aan I 

401102-2 Biology I. Zoology 

403200-4 General Physics II 

402101-4 General Chemistry 

401211-4 Cell Biology 

601101-2 Islamic Culture I 
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Course code: 403200-4 

Course title: Classical  Physics  

Course Coordinator: Dr. B. A. Korany 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Classical  Physics    (Code: 403200-4)    

2.  Credit hours: 4 ( 3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics 

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

B. A. Korany 

5.  Level/year at which this course is offered: Level 3/2
nd

  Year  

6.  Pre-requisites for this course (if any): General physics 4031101-4 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 
The mode of instruction  is distributed and used only one Traditional classroom with 100%, items. 

 100% 
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B  Objectives   

1.  What is the main purpose for this course? 

The main purpose of the course to covering some advanced physics principles in mechanics and 

electricity and magnetism, such as particle dynamics, system of particles, collisions, rotational 

kinematics, rotational dynamics, oscillations, electric field, electric potential, electric current, 

magnetic field, etc. This course will provide a conceptual and experimental background in 

physics sufficient to enable students to take courses that are more advanced in related fields. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

17- From using the E-learning web based in the university web site, the students improve 

their IT skill 

18- Outlines of the physical laws, principles and the associated proofs. 

19- Highlighting the day life applications whenever exist. 

20- Encourage the students to see more details in the international web sites and reference 

books in the library. 

21- Encourage the student to build an example of different experiments related to the course  

22- Frequently check for the latest discovery in science 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

The main purpose of the course to covering some advanced physics principles in mechanics and 

electricity and magnetism, such as particle dynamics, system of particles, collisions, rotational 

kinematics, rotational dynamics, oscillations, electric field, electric potential, electric current, 

magnetic field, etc. This course will provide a conceptual and experimental background in 

physics sufficient to enable students to take courses that are more advanced in related fields. 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 Collisions 

1- What is collisions?  

2- Impulse and momentum.  

3- Conservation of momentum during collision. 

4- Collisions in one dimension.  

5- Two dimensional collisions.  

6- Center of mass reference frame. 

7- Spontaneous decay process. . 

 

1 3 
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 Rotational Kinematics  

1- Rotational motion. 

2- Rotation variables.  

3- Rotation with constant angular acceleration.  

4- Rotational quantities as vectors. 

5- Relationship between linear and angular variables: scalar form.  

6- Relationship between linear and angular variables: vector form.  

 

1.5 4 

 Rotational dynamics  

6. Rotational dynamics 

7. Kinetic energy of rotation and rotational inertia.  

8. Rotational inertia of solid bodies 

9. Rotational dynamics of rigid body 

10. Combined rotational and translational motion.  

 

1 3 

 Angular momentum  

1- Angular momentum of a particle 

2- System of particles 

3- Angular momentum and angular velocity 

4- Conservation of angular momentum  

5- The spinning top. 

6- Quantization of angular momentum.  

 

1 3 

 Equilibrium of Rigid bodies 

1- Condition of equilibrium. 

2- Center of Gravity. 

3- Examples of equilibrium. 

4- Stable, unstable, and Neutral equilibrium or rigid bodies in a 

gravitational field.  

5- Elasticity.  

 

1 3 

 Oscillations.  

7. Oscillating systems. 

8. The simple harmonic oscillator.  

9. Simple harmonic motion 

10. Energy considerations in simple harmonic motion. 

11. Applications of simple harmonic motion 

12. Simple harmonic motion and uniform circular motion.  

13. Combinations of harmonic motions 

14. Damped harmonic motions 

15. Forced harmonic motions. . 

1.5 4 
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 Electric Charge  

16. Electric Charge  

17. Conductors and Insulators   

18. Coulomb’ Law 

19. Charge is Quantized  

1 3 

 Electric Field 

20. Field  

21. Electric Field E 

22. The Electric Field of Point Charge  

23. Lines of Force 

24. The Electric Field of continuous  Charge Distribution 

25. (Ring of Charge)   

26. A Point Charge in an Electric Field  

1 3 

 Gauss ‘Law 

27. The Flux of a Vector  Field 

28. The Flux of the  Electric Field  

29. Gauss’ Law  

30. A Charged Isolated Conductor   

31. Application of  Gauss’s Law  :  Infinite Sheet of Charge 

 

 

1 

 

 

3 

 Electric potential 

32. Electric Potential  Energy  

33. Electric Potential 

34. Calculating the Potential from the Field  

35. Potential Due to a Point Charge  

36. Potential Due to a Collection of Point Charges  

37. The Electric Potential of  Continuous  Charge  Distribution 

38. Equipotential  Surfaces  

39. Calculating the Field from the Potential  

 

 

1 

 

 

3 

 Capacitance And Dielectric 

40. Capacitance  

41. Calculating the Capacitance (of a Parallel-Plate Capacitor only)  

42. Capacitor in Series and Parallel  

43. Energy Stored in an Electric Field   

44. Capacitor with a Dielectric   

 

 

 

 

1 

 

 

 

3 

 Current And Resistance 

45. Electric current  

46. Current Density  

47. Resistance, Resistivity  and Conductivity 

48. Ohm’s Law  

49. Energy Transfers  in an Electric Circuits  

 

 

1 

 

 

3 
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 De Circuits 

50. Electromotive Force 

51. Calculating the Current in a Single Loop 

52. Potential  Differences 

53. Resistance in Series and Parallel 

54. Multiloop Circuits  

55. RC Circuits  

 

 

1 

 

 

3 

 Magnetism  

56. The Magnetic Field B  

57. Magnetic Force on a Moving Charge  

58. Circulating Charges 

59. Magnetic Force on a Current  

60. Magnetic field lines  

61. The magnetic force on moving 

charges  

62. Magnitude of the magnetic force, F  

63. Magnitude of the magnetic field, B  

64. Magnetic force Right-Hand Rule 

(RHR)  

65. III- The motion of charged 

particles in a magnetic field  

66. Electric versus Magnetic Forces  

67. Constant-velocity, straight-line 

motion  

68. Circular motion  

69. IV- The magnetic force exerted on 

a current-carrying wire  

70. V- Loops of current and magnetic 

torque  

71. VI- Electric currents, magnetic 

fields and Ampere´s law  

Solved problems 

 

 

1 

 

 

3 

 15 
weeks 

45 hrs 

 

Practical part: 
1. Safety and Security at the lab. 

2. Introduction. 

3. Simple Pendulum. 

4. Torque pendulum  

5. Verification of Hook’s law. 

6. Moment of inertia of rigid body.  

7. Projectiles  
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8. Determination of sound velocity in air. 
 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - 42 - - 87 

Credit 3 - 1 - - 4 

 

3. Additional private study/learning hours expected of students per week.  

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 
Code 

# 

NQF Learning 

Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical 

quantities, physical 

phenomena, and basic 

principles. 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena 

with illustrating pictures and 

diagrams. 

3. Lecturing method: Board, 

Power point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by 

general idea and the benefit 

of it. 

Solve some example during the lecture. 

Discussions during the lectures 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical 

laws and quantities using 

mathematics 

1.3 Determine the physical 

quantities at the Lab.  

1. Doing team research or 

team project. 

2.Doing team work to 

perform some experiments 

Writing scientific Reports. 

Lab assignments  

Exam. 

 

6 
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3. Perform the experiments 

correctly. 

4. Demonstrate the results 

correctly. 

5. Write the reports about the 

experiment. 

6. Discussion with the 

student about the results 

2.0 Cognitive Skills 

2.1 Apply the laws of 

physics to calculate some 

quantities. 

1. Preparing main outlines 

for teaching. 

2. Following some proofs. 

3. Define duties for each 

chapter  

4. Encourage the student to 

look for the information in 

different references. 

5. Ask the student to attend 

lectures for practice solving 

problem. 

1. Exams (Midterm, final, quizzes) 

2. Asking about physical laws previously taught  

3. Writing reports on selected parts of the course. 

4. Discussions of how to simplify or analyze some 

phenomena. 
2.2 Solve problems in 

physics by using suitable 

mathematics.  

2.3 Analyse and interpret 

quantitative results. 

2.4 Apply physical principle 

on day life phenomena.  

2.5 Derive the physical laws 

and formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  

self-learning  to  be  

aware with recent 

developments in physics 

 Search through the internet 

and the library. 

 Small group discussion. 

 Enhance self-learning 

skills. 

 Develop their interest in 

Science through : 

(lab work, visits to 

scientific and research 

institutes). 

 Evaluate the efforts of each student in preparing the 

report. 

 Evaluate the scientific reports. 

 Evaluate the team work in lab and small groups. 

 Evaluation of students presentations. 3.2 Work effectively in 

groups and exercise 

leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively 

in oral and written form. 
 Incorporating the use and 

utilization of computer, 

software, network and 

multimedia through 

courses  

 preparing a report on some 

topics related to the course 

depending on web sites  

 Evaluati

ng the scientific 

reports.  

 Evaluati

ng activities 

and homework 

4.2 Collect and classify the 

material for the course. 

4.3 Use basic physics 

terminology in English. 

4.4 Acquire the skills to use 

the internet 

communicates tools. 

5.0 Psychomotor 

5.1 Use  experimental  tools 

safely and correctly.  
Follow up the students in lab 

and during carryout all 

experimental work. 

 Practical exam. 

 Giving additional marks for the results with high 

and good accuracy  5.2 Determine the physical 

quantity correctly at the 

Lab. 
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6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Exercises & Home works, Participation in activities, 

lectures and labs 
Weekly  10 % 

3 

 
Midterm Exam  8

th
  20% 

4 

 
Lab. Reports  Weekly 5% 

5 

 
Practical Lab Final Exam  15

th
  15% 

6 

 
Final Exam  16

th
 -17

th
  50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

Physics, 4
th

 edition , By: Halliday, Resnick, and Krane,  Wiley (1992) 

2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

Physics, 4
th

 edition , By: Halliday, Resnick, and Krane,  Wiley (1992) 

Physics , 4
th

 edition, By: J. Walker (2010) 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

www.uqu.sa/baewiss 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

http://www.uqu.sa/baewiss
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1.  Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.) 

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data 

show, and experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

5- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 
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6- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______B. A. Korany___________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 

 
 

 
 

 

 

 

 

 

 

 

 

  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403200-4 

Course title: 
Theoretical Methods in Physics (1) 

 Course Coordinator:  

Dr. Mohamed M. Sabry 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Theoretical Methods in Physics (1)    (Code: 403243-2)    

2.  Credit hours: 2 (2+0+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics 

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Mohamed M. Sabry 

5.  Level/year at which this course is offered: 2nd Year / Level 4 

6.  Pre-requisites for this course (if any): Differentiation and Integration (2) (4042501-4) 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage?  

 

     f.   other                                                                  What percentage?  

 

 

Comments: 
The mode of instruction  is distributed and used only one Traditional classroom with 100%, items. 

√ 
100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate and consolidate the different concepts of mathematics 

and algebra and ways of using them in the different branches of physics  

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 Encourage students to practice in the basics of mathematics and algebra – like differentiation 

and integration, limits, related to the course 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

The course provides a direct preparation for an advanced study in theoretical physics and is also 

an interesting element in the education of an experimental physicist. The physical principles 

behind the mathematical models are stressed so that insight and problem solving ability become 

primary. This course will cover the basic mathematical tools used in physical science and 

engineering: Vector analysis, partial differentiation, power and series, differential equations, 

special functions, integral transforms, and complex analysis. The course is designed to supply 

students for a variety of mathematical methods that need for advanced undergraduate and 

beginning graduate study in physical science and to develop a solid background for those who 

will continue into the mathematics of advanced theoretical physics 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Vector Analysis 

8- Triple (Scalar-Vector) products- 

9-  Differentiation of vectors-  

10- grad, Div, Curl and Laplace’s operator,  

11- Vector integral-  

12- Green’s, Gauss’ and Stokes theorems,  

13- General curvilinear coordinates- 

14- vector operators in orthogonal curvilinear coordinates 

4 8 

 Infinite series, Power series 
7- Geometric series, 

8-  testing series for convergence,  

9- Alternating series,  

10- interval of convergence-  

11- expanding functions in power series,  

12- Taylor and Maclaurin expansions,  

13- Solving Problems about Series  

3 6 
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 Partial Differentiation 
9- Total differentials-  

10- Approximating using differentials,  

11- chain rule 

12-  Implicit differentiation, A 

13- Application to Maximum and Minimum problems,  

14- Lagrange Multipliers, Change of Variables,  

15- Differentiation of Integrals 

4 8 

 Ordinary differential equations 
1- First order differential equations;  

2- separable differential equations,  

3- linear 1st order equations,  

4- 2nt order differential equations;  

5- Homogeneous differential equations,  

6- Non-homogeneous differential equations. 

3 6 

 15 
weeks 

30 hrs 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
30 - - - - 40 

Credit 2 - - - - 2 

 

3. Additional private study/learning hours expected of  students per week.  

 

 

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

4 
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Code 

# 

NQF Learning 

Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical 

quantities, physical 

phenomena, and basic 

principles. 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena 

with illustrating pictures and 

diagrams. 

3. Lecturing method: Board, 

Power point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by 

general idea and the benefit 

of it. 

Solve some example during the lecture. 

Discussions during the lectures 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical 

laws and quantities using 

mathematics 

2.0 Cognitive Skills 

2.1 Apply the laws of 

physics to calculate some 

quantities. 

1. Preparing main outlines 

for teaching. 

2. Following some proofs. 

3. Define duties for each 

chapter  

4. Encourage the student to 

look for the information in 

different references. 

5. Ask the student to attend 

lectures for practice solving 

problem. 

1. Exams (Midterm, final, quizzes) 

2. Asking about physical laws previously taught  

3. Writing reports on selected parts of the course. 

4. Discussions of how to simplify or analyze some 

phenomena. 
2.2 Solve problems in 

physics by using suitable 

mathematics.  

2.3 Analyse and interpret 

quantitative results. 

2.4 Apply physical principle 

on day life phenomena.  

2.5 Derive the physical laws 

and formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  

self-learning  to  be  

aware with recent 

developments in physics 

 Search through the internet 

and the library. 

 Small group discussion. 

 Enhance self-learning 

skills. 

 Develop their interest in 

Science through : 

(lab work, visits to 

scientific and research 

institutes). 

 Evaluate the efforts of each student in preparing the 

report. 

 Evaluate the scientific reports. 

 Evaluate the team work in lab and small groups. 

 Evaluation of students presentations. 3.2 Work effectively in 

groups and exercise 

leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively 

in oral and written form. 
 Incorporating the use and 

utilization of computer, 

software, network and 

multimedia through 

courses  

 Evaluati

ng the scientific 

reports.  

 Evaluati

ng activities 

4.2 Collect and classify the 

material for the course. 

4.3 Use basic physics 

terminology in English. 
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4.4 Acquire the skills to use 

the internet 

communicates tools. 

 preparing a report on some 

topics related to the course 

depending on web sites  

and homework 

5.0 Psychomotor (NA) 

 

 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Exercises & Home works, Participation in activities 

lectures, labs and an essay (single or in group)  
Weekly  20 % 

3 

 
1

st
 Class Test Exam  7

th
  15% 

4 

 
2

nd
  Class Test Exam 14

th
  15% 

5 

 
Final Exam 16

th
 – 17

th
  50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Students are supervised by academic advisers in physics Department and the time table for academic 

advice were given to the student each semester.   (2 hrs per week) 

 

 

E Learning Resources 

1. List Required Textbooks 

1- Mary L. Boas, Mathematical methods in the Physical sciences, second edition, John Wiley 

and Sons (1966) and (1983). 

2- G. Dennis Zill, R. Michael Cullen, Advanced engineering mathematics, Jones and Bartlett 

Publisher (2006), ISBN 9780763745912. 

3- Eugene Butkov, Mathematical Physics, World student series edition (1973) 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 
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5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each class room, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis of the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Coupling  the theoretical part with real physics problems  

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

7- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 
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8- According to point 1 the plan of improvement should be given. 

 

 

Name of Instructor:  Mohamed M.Sabry__________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Course Specification 

Institution: Umm Al-Qura University   

College/Department: Faculty of Applied Sciences / Chemistry Department 

 

A. Course Identification and General Information 

1.  Course title and code: General Chemistry 1, 4021011-4 
2.  Credit hours: Four (3 theoretical + 1 practical) hrs. 

3.  Program(s) in which the course is offered (If general elective available in many programs 

indicate this rather than list programs):  

 Chemistry 

 Industrial Chemistry 

 Physics 

 Medical Physics 

 Biology 

 Microbiology 

 Mathematics 

4.  Name of faculty member responsible for the course:  

Prof. Mohamed Ismail Awad 

5.  Level/year at which this course is offered: 1
st
 / 1 

6.  Pre-requisites for this course (if any): --------- 

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

8.  Location if not on main campus: --------------- 

 

B.  Objectives   

1.  Summary of the main learning outcomes for students enrolled in the course. 

This course is an introductory chemistry course designed to prepare students for college level 

chemistry courses. The course introduces some basic principles of physicl, organic and inorganic 

chemistry.  

2. Briefly describe any plans for developing and improving the course that are being 

implemented.  (eg increased use of IT or web based reference material,  changes in content as a result 

of new research in the field). 

• The use of teaching intelligent classes for lectures. 

• Encourage students to prepare reports in general topics in chemistry. 

• The use of information technology or the Internet in order to increase  awareness of the concepts of 

chemistry. 
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• Link the theoretical and practical sides of the course to help the students to understand and interpret 

the properties of the chemical compounds. 

 

C.  Course Description: (Note:  General description in the form to be used for the Bulletin or 

Handbook should be attached). 

 

1. Topics to be Covered  

Topic No of 

Weeks 

Contact 

hours 

Units of measurements; SI- units, intensive and extensive properties, uncertainty 

in measurements (precision and accuracy).  

1 3 

Significant figures: Rounding significant figures, Using significant figures in 

addition, subtraction, multiplication and divisions. 

1 3 

States of matter and measurement, molecules and molecular compounds. 2 6 

The periodic table, nomenclature, electronic structure of atoms, simple periodic 

properties of the elements. 

2 6 

Chemical bonding, molecular geometry, and properties of various states of 

matter. 

1 3 

Ions and ionic compounds, chemical reaction types.  1 3 

Stoichiometry, atomic and molecular weights.  1 3 

The mole, simple quantitative calculations with chemical reactions.  1 3 

Basics of chemical equilibrium. 1 3 

Acids and bases.  1 3 

Thermochemistry.  1 3 

Hydrocarbons, nomenclature and simple reactions. 1 3 

 

Laboratory Experiments Outline 

 Topics to be Covered  

List of Experiments 

The practical part includes the following experiments: 

No of 

Weeks 

Contact 

hours 

Introduction 1 3 

Density and viscosity of liquids. 1 3 

Compound type (polar – nonpolar – ionic).  1 3 

Chemical reactions. 1 3 

Acids and bases and pH measurements and calculations. 1 3 

Titration of vinegar. 1 3 

Oxidation-reduction reactions. 1 3 

Molar mass of acid. 1 3 

Qualitative analysis (acidic and basic radicals). 1 3 
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Collegative properties (determination of molecular weight). 1 3 

Determination of the heat capacity of the calorimeter. 1 3 

Determination of the critical solution temperature of phenol - water system 1 3 

Review 1 3 

Final Exam. 1 3 

 

 

2. Course components (total contact hours per semester):    

Lecture: 

42 

Tutorial:   

--- 

Practical/Fieldwork/Internship: 

42 

Other: 

 

3. Additional private study/learning hours expected for students per week. (This should be an 

average: for the semester not a specific requirement in each week) 

- 28 hours   (2  hrs per week office hrs). 

 

4. Development of Learning Outcomes in Domains of Learning   

For each of the domains of learning shown below indicate: 

A brief summary of the knowledge or skill the course is intended to develop;  

A description of the teaching strategies to be used in the course to develop that knowledge or skill. 

The methods of student assessment to be used in the course to evaluate learning outcomes in the 

domain concerned. 

Knowledge   

 

 

 NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0  
1.1 Knows International system of units  Lectures 

Scientific discussion 

Library visits 

Web-based study 

 

 

Exams 

portfolios 

long and short essays 

posters lab manuals 

 

1.2 Familiar with the laws that describe the behavior of ideal 

gases. 

1.3 Knows atom structure 

1.4 Describe types of solids. 

1.5 

 

Mention the first law of thermodynamics. 

1.6 

 

List the factors affecting equilibrium position and 

equilibrium concentration. 

   

2.0 Cognitive Skills 

 

2.1 Summarize  gases laws Lectures 

Scientific discussion 

homework assignment 

containing problem thinking 

activities  

1. Midterm exam 

2.quizzes 

3.Final exam 

 

2.2 Compare between ideal and real gases 

2.3 Apply Hess's law for the calculation of heat of reaction. 

2.4 

Apply Faraday's laws for calculating the amount 

deposited at electrodes 
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2.5 Predict the spontaneity of chemical reaction.   

3.0 Interpersonal Skills & Responsibility 

 
 Manage resources, time and collaborate with members 

of the group. 

 Ability to work independently to handle Chemicals 

and perform laboratory illustrations safely. 

 Ability to communicate results of work to classmates. 

 Ability to work in a team to perform a specific task 

Team work groups  

General discussion with 

students for solving a 

problrm. 

Assessment of the solution of 

problems submitted by the 

students. 

 

4.0 Communication, Information Technology, Numerical 

 
 Work effectively both in a team, and independently on 

solving chemistry problems. 

 Communicate effectively with his lecturer and 

colleagues 

 Use university library and web search engines for 

collecting information and search about different 

topics . 

 

Write a Report 

Use libraries  

Evaluation of the report 

presented 

5.0 Psychomotor 

 

5.1 NOT APPLICABLE   

5.2   
 

 

5. Schedule of Assessment Tasks for Students During the Semester: 

Assessment  Assessment task (eg. essay, test, 

group project, examination etc.) 

Week due Proportion of Final 

Assessment 

1 Class activities, Attendances and 

Duties 

Throughout the 

Term 

10% 

2 Mid-Term Exam (s) 5-14 20% 

3 Lab Activity and Final Exam on 

Lab 

Throughout the 

Term 

30% 

4 Final Exam End of the Term 40% 

5 Total 100% 

 

D. Student Support 

1. Arrangements for availability of faculty for individual student consultations and academic 

advice. (include amount of time faculty are available each week) 

Presence of faculty members to provide counselling and advice.  

Office Hours: weekly during working hours, and to create appropriate means.  

Academic Advising for students to those who need it, and taking into account the appropriate test 

for that Member. 

E Learning Resources 

1. Required Text(s) 

P. Atkins and J. de Paula, Physical Chemistry, 10
th

  ed., 2006, New York. 
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2. Essential References  

B. S. Bahl, Essential of physical chemistry, S. Chand & Co. , 1995, New Delhi, India. 

G. Rakshi, Physical Chemistry, 1995. 

J. E. Brady, and J. E. Humiston, General Chemistry Principles and Structure, 5
th

 edition, 1990, 

JohnWiley &Sons. 

 

3. Recommended Books and Reference Material (Journals, Reports, etc) (Attach List) 

Chemistry, R. Chang, 10
th

 Edition, McGraw-Hill Higher Education, 2011.  

4. Electronic Materials, Web Sites etc 

Power point lectures. 

5. Other learning material such as computer-based programs/CD, professional standards 

Microsoft PowerPoint, Microsoft Word 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (ie number of seats 

in classrooms and laboratories, extent of computer access etc.) 

1.  Accommodation (Lecture rooms, laboratories, etc.) 

Classroom capacity (60) students.   

To supply the classrooms with the appropriate educational means. 

2. Computing resources 

Hall is equipped with a computer and Data Show and TV. 

3. Other resources (specify --eg. If specific laboratory equipment is required, list requirements or 

attach list)  

None 
 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

Complete the questionnaire evaluation of the course in particular. 

 

Assess the progress of the operation by the students using the evaluation forms or group 

discussion in order to reach weaknesses and processed. 

 

2  Other Strategies for Evaluation of Teaching by the Program/Department Instructor 

Observations and the assistance of colleagues. 

Independent evaluation for extent to achieve students the standards. 

Iindependent advice of the duties and tasks. 

3  Processes for Improvement of Teaching 

 Workshops for teaching methods. 

 Continuous training of member staff. 

 Review of strategies proposed. 

 Providing new tools for learning. 

 The application of e-learning. 

 Exchange of experiences internal and external. 
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an 

independent  member teaching staff of a sample of student work, periodic exchange and 

remarking of tests or a sample of assignments with staff at another institution) 

 Check marking of a sample of exam papers, or student work. 

 Exchange corrected sample of assignments or exam basis with another staff member for 

the same course in other faculty. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and 

planning for improvement. 

 Periodic Review of the contents of the syllabus and modify the negatives. 

 Consult other staff of the course. 

 Hosting a visiting staff to evaluate of the course. 

 Workshops for teachers of the course. 

 
 

 

 

 

Faculty or Teaching Staff:        Professor Mohamed Awad 

 

Signature:       Date Report Completed: March 2016 

 

Received by: Dr Hatem Altass     Department Head  

 

Signature: _______________________________     Date:  _______________ 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & Assessment 

 

 

 

 

 

 

 

  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403280-4 

Course title: Cell Biology  

Course Coordinator:  

Prof. Gamal Osman 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

1.  Course title and code: Cell Biology (code: 403200-4)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Prof. Dr. Ahmed Yahia 
Prof. Dr. Gamal Osman 

5.  Level/year at which this course is offered: Level 3/ 2nd Year   

6.  Pre-requisites for this course (if any): 404102 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female campus. 

9.  Mode of Instruction (mark all that apply) 

     a.  traditional classroom                                          What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                             What percentage? 

     d.  correspondence                                                   What percentage? 

     f.   other                                                                     What percentage? 

Comments: 

The mode of instruction  is distributed and used only one Traditional classroom with 100%, 

items. 

 

  

 

 

 

 

100% 
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B  Objectives   

1.  What is the main purpose for this course? 

The course aims at introducing the characteristics of the Kingdom of prokaryotes and through a detailed study of 

external structures and internal bacterial cell, and a brief study of the characteristics of the Kingdom of eukaryotes 

through a detailed study of external structures and internal eukaryotic cells with giving an overview of the 

foundations of cell division and the role of abnormal cells in causing cancer, and also an introduction to the study 

of stem cells and their most important uses in medical and therapeutic aspects. 

2.  Briefly describe any plans for developing and improving the course that are being implemented.  

(e.g. increased use of IT or web based reference material,  changes in content as a result of new 

research in the field) 

Add the following topics and reference  

1-Cooperate with other educational institutions to find how they deal with the subject.  

2- Re- new the course references frequently.  

3-Frequently check the latest discovery in science to improve the course objectives.   

4- The course needs the use of computers.  

5- Posting some course material on the websites to help the students.   

6- Focusing on generic skills. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

Course Description: 

This course aims to give the student an idea of prokaryotes and Eukaryotes and the differences between them 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 
Historical introduction to cell biology and development that went through this science. 

1 1 

An overview of the taxonomic status of the bacteria within the living organisms. A brief 
description of the most important differences between bacteria and eukaryotic cells 

2 1 

Introduction to the external and internal structures of the bacterial cell and the functions 
of these structures 

2 1 

Gene cloning. 1 1 
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1
st
 Class Test 

The exact installation of the cell, the cell wall installation the functions of the cell wall 
and the rest of the different organelles. 

1 1 

The exact composition of the plasma membrane and functions 1 1 

ultrastructure eukaryotic cells 2 2 

Appendages poetic and precise composition and functions 
comparison between the appendages and flagella appendages noodles 

2 1 

The exact composition of bacterial cell cytoplasm and its contents 
2

nd
 Class Test 2 1 

 15 
weeks 

45 hrs 

Practical part: 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 

45 - 42 - - 87 

Credit 3 - 1 - - 4 

3. Additional private study/learning hours expected of  students per week.  

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and 

Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 
domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 
learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 
Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 
together as an integrated learning and teaching process. (Courses are not required to include learning 
outcomes from each domain.)  
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Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Upon successful completion of this 

course, the student to:  

identify the most important characteristics of the 

bacterial cell and the difference between them and 

the animal and plant cells. 

 
 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 

3. Lecturing method: Board, 

Power point 

4. Discussions 

5. Brain storming 

6. Start each chapter by general 

idea and the benefit of it. 

Periodical exam and 

reports 10% 

1.2 understand the different functions the external and 

internal structures of the bacterial cell and the role 

of these structures to make the bacterial cell 

capable of causing disease, or spoilage  of food or 

used in various industries  

 

  

Mid- term theoretical 

exam 20% 

 understand how cancer occurs. 

 identify the stem cells and the most important 

medical and therapeutic uses 

2.0 Cognitive Skills 

2.1 

 

 

thinking and give information about the 

importance of cells in life 

give information  about the function of cells. 

The differences between eukaryotic and 

prokaryotic cells  

 

1. Through lectures, videos and 

some laboratory experiments 

which introduced to the students 

to enable them to understand the 

is the cell biology  

Demonstrate the different types 

of cells. 

 

1 Exam must contain 

questions that can 

measure these skills. 

3.0 Interpersonal Skills & Responsibility 
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3.1 student should be able to obtain knowledge by 

himself from different sources 

the student is encouraged to work in a team. 

 Open class discussions with 

students for minutes during 

lectures and labs. 

Students (as groups and 

individuals) should give reports 

concerning certain topics of the 

course. 

Evaluate the efforts of 

each student in 

preparing the report. 

 Evaluate the 

scientific values of 

reports. 

4.0 Communication, Information Technology, Numerical 

4.1 

 

Enhancing the ability of students to use 

computers and internet. 

Homework (preparing a report on 

some topics related to the course 

depending on web sites). 

 Evaluate the efforts 

of students in 

preparing the reports 

and referring the 

references. 

5.0 Psychomotor 

5.1 N. A N. A N. A 

  

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral presentation, 

class discussion and case study and an essay (single and/or 

group project, and poster).   

Weekly 10% 

2 1st Class Test Exam 7th 10% 

3 2nd Class Test Exam 13th 10% 

4 Final Practical Exam & Lab. Reports. 15th 20% 

5 Final Exam 16th-17th 50% 

 

D. Student Academic Counseling and Support 

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) 

Each student will supervise by an academic adviser in physics Department and the time table for academic 
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advice were given to the student each semester. (2 hrs per week) 

E Learning Resources 

1. List Required Textbooks 

1-)- Mummery,C. Wilmut,L. Van de Stolpe,A. Roelen,B.A.J. (2011) Stem Cells Scientific Facts and Fiction. Academic 

Press. 

  

(2)-  Rastogi, S.C. (2005) Cell Biology 3th edition. New Age International Publishers. 
2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

http :// www.springer.com 

http:// www.sciencedirect.com 

http:// www.gigabedia .org 

5. Other learning material such as computer-based programs/CD, professional standards or regulations and 

software. 

 

F. Facilities Required 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of seats in 

classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, good Data 

show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data show, and 

experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each classroom and laboratories, there is a data show, and board.  

http://www.springer.com/
http://www.sciencedirect.com/
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3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)  

Each Classroom and laboratories require a TV screen at least 65 inch-and smart, and double layer white 

board.  

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 
 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of 

assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for 

improvement. 

The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

According to point 1 the plan of improvement should be given. 

 

 

 



 

 

 

 

 

 

96 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مـالهيئــــة الوطنيــــة للتقـويـ  

 والاعـــتــمـــاد الأكــاديــمــــي
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Name of Field Experience Teaching Staff _____________________________________ 

Program Coordinator: 
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LEVEL 4 

 

403280-4 Fundamental of Medical Physics 

605201-2 The Holy Quraan II 

601201-2 Islamic Culture II 

403244-3 Method in Theoretical Physics II 

403220-3 Classical Mechanics I 

401364-3 Animal Biology 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Fundamentals of Medical Physics (code: 4032280-4)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Ramadan. A. Hassan 

5.  Level/year at which this course is offered: Level 4/ 2
nd

 Year   

6.  Pre-requisites for this course (if any): 4800130-4 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

The mode of instruction  is distributed and used three items [Traditional classroom with 80%, blended 

(traditional and online) 10%, and Traditional online with 10%].  

 

 

 

 

  

 

 

 

 

10% 

 

10% 

 

80% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate the study of; 

1- The motions of the living bodies as: static forces, friction, translational motion, angular 

motion,  

2- Define elasticity and strength of materials. 

3- Acquire basics of fluids, the motion of fluids and body fluid flow. 

4- Discuss the fundamentals of heat and life, kinetic theory and thermodynamics. 

5- Describe different types of waves, sound, electricity, electrical technology.  

6-Identify forces on bones and muscles, electrodynamics of nerve impulses, 

electrocardiograms, magnetocardiograms and magnetoencephalograms.  

7- List different diffusion processes, membrane transport, kidney function. 

 8-Describe different biological effects in magnetic resonance and ultra-low frequency 

electromagnetic radiation, radiation therapy, imaging. and laser applications. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

Add the following topics and reference  

1-Cooperate with other educational institutions to find how they deal with the subject.  

2- Re- new the course references frequently.  

3-Frequently check the latest discovery in science to improve the course objectives.   

4- The course needs the use of computers.  

5- Posting some course material on the websites to help the students.   

6- Focusing on generic skills. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

The course will cover the principle of physics, such as measurements, work and energy, 

Newton’s laws, heat, fluid mechanics, and light. This course will provide a conceptual and 

experimental background in physics sufficient to enable students to take courses that are more 

advanced in related fields. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Static force 

1 Equilibrium and Stability  

2 Equilibrium Considerations for the Human Body 

3 Stability of the Human Body under the Action of an External 

Force 

4 Skeletal Muscles  

5 Levers  

6 The Elbow  
   7 Friction Standing at an Incline  

 

2 6 

 Elasticity and Strength of Materials  
1 Longitudinal Stretch and Compression  

2 A Spring  

3 Bone Fracture: Energy Considerations  

4 Impulsive Forces  

5 Fracture Due to a Fall: Impulsive Force Considerations  

6 Airbags: Inflating Collision Protection Devices  

7-Whiplash Injury  

8 Falling from Great Height  

9 Osteoarthritis and Exercise. . 

2 6 

 The Motion of Fluids 

1 Bernoulli’s Equation  

2 Viscosity and Poiseuille’s Law  

3 Turbulent Flow  

4 Circulation of the Blood  

5 Blood Pressure  

6 Control of Blood Flow  

7 Energetics of Blood Flow 

8 Turbulence in the Blood  

9 Arteriosclerosis and Blood Flow 

10 Power Produced by the Heart  

11 Measurement of Blood Pressure  

Exercises. 

2 6 
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 Wavs and Sound  

1 Properties of Sound  
2 Some Properties of Waves (Reflection, Refraction, Interference, 

Diffraction)  

3 Hearing and the Ear (Performance, Frequency and Intensity and 

Loudness)  

4 Bats and Echoes  

5 Sounds Produced by Animals  

6 Acoustic Traps  

7 Clinical Uses of Sound  

8 Ultrasonic Waves  

Exercises  

1
st
 Class Test Exam 

2 6 

 Electricity  
1 The Nervous System  

2 The Neuron  

3 Electrical Potentials in the Axon  

4 Action Potential  

5 Axon as an Electric Cable  

6 Propagation of the Action Potential  

7 Synaptic Transmission  

.8 Action Potentials in Muscles  

9 Surface Potentials  

10 Electricity in Plants  

11 Electricity in the Bone 

2 6 

 Optics  
1 Vision.  

 2 Nature of Light  

 3 Structure of the Eye  

 4 Accommodation  

 5 Eye and the Camera  

6 Lens System of the Eye  

7 Reduced Eye  

.8 Retina  

9 Resolving Power of the Eye.  

10 Threshold of Vision  

11 Vision and the Nervous System.  

12 Defects in Vision.  

13 Lens for Myopia.  

14 Lens for Presbyopia and Hyperopia  

15 Fiber Optics 

2 6 

 Atomic Physics  

1 The Atom  

2 Spectroscopy  

3 Quantum  

4 Electron Microscope  

5 X-rays  

6 X-ray Computerized Tomography  

7 Lasers  

1 3 
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7.1 Lasers application in medicine 

Exercises  
 Nuclear Physics  
1 The Nucleus 

2 Magnetic Resonance Imaging  

2.1 Nuclear Magnetic Resonance  

2.2 Imaging with NMR  

2.3 Functional Magnetic Resonance Imaging (fMRI)  

3 Radiation Therapy  

4 Food Preservation by Radiation  

5 Isotopic Tracers  

6 Laws of Physics and Life  

Exercises  

2 6 

Exercises and Solved problems  

2
nd

 Class Test Exam 

1 3 

 15 
weeks 

45 hrs 

Practical part: 
 The Human arm model--1 

 The Human arm model--2 

 Fluids Motion (Simulation) 

 Doppler effect (Simulation) 

 Action potential (Simulation) 

 Eye vision 

 X-ray 

 Radioactive Dating (Simulation) 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - 42 - - 87 

Credit 3 - 1 - - 4 

3. Additional private study/learning hours expected of  students per week.  

 

 

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

6 
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On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the 

appropriate learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching 

strategy ought to reasonably fit and flow together as an integrated learning and teaching 

process. (Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Recognize facts, principle and 

concepts of elementary medical 

Physics 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 

3. Lecturing method: Board, Power 

point 

4. Discussions 

5. Brain storming 

6. Start each chapter by general 

idea and the benefit of it. 

Solve some example, 

during the lecture. 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term 

exams) 

c) Long exams (final) 

d) Oral exams 

Discussions during the 

lectures. 

1.2 Describe concepts, Procedures of 

some experiments in medical 

physics 

1. Demonstrating the basic 

principle of the experiment. 

2. Show the best ways to  perform 

the experiments 

3. Show the best ways to 

demonstrate the results. 

4. Show the best way to write the 

reports about the experiment. 

5. Discussion with the student 

about the results.  

Home work. 

Writing scientific Reports. 

Doing team research or 

team project. 

Doing team work to 

perform some experiments 

Discussions during the 

class. 

2.0 Cognitive Skills 

2.1 Apply the laws of medical 

physics. 

1. Preparing main outlines for 

teaching 

2.Following some proofs 

3.Define duties for each chapter  

4.Encourage the student to look for 

the information in different 

references 

5.Ask the student to attend lectures 

for practice solving problem 

1.Midterm's exam. Exams, 

short quizzes 

2.Asking about physical 

laws previously taught  

3.Writing reports on 

selected parts of the course 

4.Discussions  of how to 

simplify or analyze some 

phenomena 

2.2 Solve  problems  in  Physics  by  

using  suitable mathematical 

principles 

2.3 Analyse and interpret quantitative 

results 

2.4 Express the medical physical 

phenomena mathematically.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with recent 
 Search through the internet and  Evaluate the efforts of 
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developments in physics. use the library. 

 Lab work. 

 Small group discussion. 

 Enhance educational skills. 

 Develop their interest in Science 

through :( lab work, field trips, 

visits to scientific and research. 

 Encourage the student to attend 

lectures regularly  

 Give students tasks of duties 

each student in 

preparing the report. 

 Evaluate the scientific 

values of reports. 

 Evaluate the work in 

team. 

 Evaluation of the role of 

each student in  lab 

group assignment 

 Evaluation of student 

presentations 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form 
 Homework  

 preparing a report on some 

topics related to the course 

depending on web sites. 

 

 Evaluation of 

presentations  

 Evaluation of reports  

 Practical exam 

 Homework. 

 Final exams.  

4.2 Collect and classify the material 

for a course 

4.3 Use basic medical physics 

terminology in English 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor 

5.1 N. A N. A N. A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 

essay (single and/or group project, and poster).   

Weekly 10% 

2 1
st
 Class Test Exam 7

th
 10% 

3 2
nd

 Class Test Exam 13
th

 10% 

4 Final Practical Exam & Lab. Reports. 15
th

 20% 

5 Final Exam 16
th

-17
th

 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester. (2 hrs per week) 
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E Learning Resources 

 

1. List Required Textbooks 

1-Paul Davidovits "Physics in Biology and Medicine" 3
rd

 edi. Elsevier 2008. 

2-Russell K. Hobbie & Bradley J. Roth "Intermediate Physics for Medicine and Biology" Springer 

Science 2007. 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

Raymond A. Serway - John W. Jewett "Physics for Scientists and Engineers" 2004. 

John R. Cameron & James G. Skofronick "Medical physics" Willy John 1988 

Physics, 4
th

 edition , By: Halliday, Resnick, and Krane,  Wiley (1992) 

Physics , 4
th

 edition, By: J. Walker (2010) 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

http :// www.springer.com 

http:// www.sciencedirect.com 

http:// www.gigabedia .org 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

F. Facilities Required 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data 

show, and experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

http://www.springer.com/
http://www.sciencedirect.com/
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 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______R. A. Hassan_______________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science –Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Theoretical Methods in Physics (2)    (Code: 403242-3) 

2.  Credit hours: 3 (3+0+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Physics.  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Dr. Walid Belkacem Belhadj 

5.  Level/year at which this course is offered: 2
nd

 Year / Level 4 

6.  Pre-requisites for this course (if any): Theoretical Methods in Physics (1) 403241-3 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course together with Phys 403241 and Phys 403343 are designed to provide a variety of 

mathematical techniques for the Physical Sciences. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1. Use Fourier series for expansion of periodic functions in terms of an infinite sum of sines 

and cosines. 

2. Use Laplace transform and calculate solution of differential equations by Laplace 

transform. 

3. Deal with Fourier transform, Dirac-Delta, and Green’s functions and their applications in 

physics. 

4. Deal with special functions (factorial, gamma, beta and error functions) that are used 

extensively in physics problems. 

5. Develop an intuitive feeling for the precise mathematical formulation of physical problems 

and for the physical interpretation of the mathematical solutions. 

6. Be familiar with the mathematical formulae of this course that frequently appear in physics 

problems. 

7. Use computer to verify the solution of some physical problems. 

8. Use computer to construct graphs of some functions. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

The course provides a direct preparation for an advanced study in theoretical physics and is also 

an interesting element in the education of an experimental physicist. The physical principles 

behind the mathematical models are stressed so that insight and problem solving ability become 

primary. This course together with Phys 403241 and phys 403343 will cover the basic 

mathematical tools used in physical science and engineering: Vector analysis, partial 

differentiation, power and series, differential equations, special functions, integral transforms, 

and complex analysis. The course is designed to supply students for a variety of mathematical 

methods that need for advanced undergraduate and beginning graduate study in physical science 

and to develop a solid background for those who will continue into the mathematics of 

advanced theoretical physics. 

 

 

1 Topics to be Covered  
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Topics No of 

Weeks 

Contact 

hours 

 Fourier series and transforms: 

Simple Harmonic Motion and Wave Motion; Periodic Functions, 

Average Value of a Function, Fourier Coefficients, Complex Form 

of Fourier Series, Even and Odd Functions,  Applications of 

Fourier Series, Fourier Transforms, Laplace Transforms. 

4 12 

 Special functions: 

Factorial Function, Gamma Function; Recursion Relation, Some 

Important Formulas Involving Gamma Functions, Beta Functions, 

Beta Functions in Terms of Gamma Functions, The Error 

Function, Asymptotic Series, Stirling’s Formula, Elliptic Integrals 

and Functions. 

3 9 

 Legendre’s functions: 

Leibniz’ Rule, Rodrigues’ Formula, Generating Function, 

Orthogonality of the Legendre Polynomials, Normalization of the 

Legendre Polynomials, Legendre Series, Associated Legendre 

Functions, Generalized Power Series. 

3 9 

 Bessel’s functions: 

First and Second Solution of Bessel’s Equation, Graphs and Zeros 

of Bessel Functions, Recursion Relations, Other Kinds of Bessel 

Functions, Orthogonality of Bessel Functions. 

3 9 

 Hermite - Laguerre Functions: 

Ladder operators, Hermite functions, Hermite polynomials, 

Laguerre functions, Laguerre polynomials, Associated Laguerre 

polynomials. 

2 6 

 15 
weeks 

45 hrs 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - - - - 45 

Credit 3 - - - - 3 

 

3. Additional private study/learning hours expected for students per week.  

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, 

physical phenomena, and basic 

principles. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams. 

3. Lecturing method: Board, Power 

point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea and 

the benefit of it. 

Solve some example during 

the lecture. 

Discussions during the 

lectures 

Exams: 

a) Quizzes (E-

learning) 

b) Short exams (mid- 

term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical laws and 

quantities using mathematics 

2.0 Cognitive Skills 

2.1 Apply the laws of physics to 

calculate some quantities. 

1. Preparing main outlines for teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for the 

information in different references. 

5. Ask the student to attend lectures for 

practice solving problem. 

1. Exams (Midterm, final, 

quizzes) 

2. Asking about physical laws 

previously taught  

3. Writing reports on selected 

parts of the course. 

4. Discussions of how to 

simplify or analyze some 

phenomena. 

2.2 Solve problems in physics by using 

suitable mathematics.  

2.3 Analyse and interpret quantitative 

results. 

2.4 Apply physical principle on day 

life phenomena.  

2.5 Derive the physical laws and 

formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with recent 

developments in physics 

 Search through the internet and the 

library. 

 Small group discussion. 

 Evaluate the efforts of each 

student in preparing the 

report. 
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Assessment 3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

 Enhance self-learning skills. 

 Develop their interest in Science 

through : 

(lab work, visits to scientific and 

research institutes). 

 Evaluate the scientific 

reports. 

 Evaluate the team work in 

lab and small groups. 

 Evaluation of students 

presentations. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form. 
 Incorporating the use and utilization 

of computer, software, network and 

multimedia through courses  

 preparing a report on some topics 

related to the course depending on 

web sites  

 Evaluating the scientific 

reports.  

 Evaluating activities and 

homework 

4.2 Collect and classify the material 

for the course. 

4.3 Use basic physics terminology in 

English. 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor (NA) 

 

 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 
Online quizzes All weeks 10% 

2 

 
Exercises & Home works All weeks 10 % 

3 

 
Participation in activities lectures and labs All weeks 10 % 

4 

 
Midterm Exam  (1) 8

th
 week 15% 

5 

 
Midterm Exam  (2) 11

th
 week 15% 

6 

 
Final Exam  16

th
 week 40% 

 

D. Student Academic Counseling and Support 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 
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E Learning Resources 

 

1. List Required Textbooks 

 

1. Mary L. Boas, Mathematical methods in the Physical sciences, third edition, John Wiley and 

Sons (2006), ISBN-13 978-0-471-19826-0. 

 

2. List Essential References Materials (Journals, Reports, etc.) 

1. G. Dennis Zill, R. Michael Cullen, Advanced engineering mathematics, Jones and Bartlett 

Publisher (2006), ISBN 9780763745912. 

2. Eugene Butkov, Mathematical Physics, World student series edition (1973). 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

 

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

1. www.mpipks-dresden.mpg.de/~jochen/methoden/outline.html 

2. People.uncw.edu/hermanr/phy311/mathphysbook/index.html 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

 Class room is already provided with data show. 

 The area of class room is suitable concerning the number of enrolled students (68) and air 

conditioned. 

 Library. 

 Laboratory for fundamental of physics. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

 Computer room. 

http://www.mpipks-dresden.mpg.de/~jochen/methoden/outline.html
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 MATLAB software.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

9- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

10- According to point 1 the plan of improvement should be given. 
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Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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T6.  Course Specifications (CS) 

Course title: Classical Mechanics 1 

Course code: 403220-3 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Classical Mechanics 1   (code: 403220-3)    

2.  Credit hours: 3 Hrs 

3.  Program(s) in which the course is offered. BSc Physics 

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Dr. Fatma Elsayed Mahrous 

5.  Level/year at which this course is offered: 2
nd

 Year / Level 4 

6.  Pre-requisites for this course (if any): Classical Physics  (403200-4) 

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

8.  Location, if not on the main campus: Main campus and Al-Zaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate and consolidate the basic physics concepts in classical 

mechanics, the general motion of the particles in three dimensions, the noninertial reference 

systems, the gravitation, and central forces. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

1- Outlines of the physical laws, principles and the associated proofs. 

2. Highlighting the day life applications whenever exist. 

3. Encourage the students to see more details in the international websites and reference books 

in the library. 

4- Encourage the student to build an example of different experiments related to the course. 

5- Frequently check for the latest discovery in science. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

Chapter 1: A brief preparation in vector algebra and vector differentiation. 

Chapter 2: Newton’s laws of motion and the rectilinear motion of a single particle.  

Chapter 3: Harmonic motion, damped and forced harmonic oscillator.  

Chapter 4: The general motion of a particle in three dimensions. 

Chapter 5: Noninertial reference systems. 

Chapter 6: The central forces and celestial mechanics.  

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 Fundamental Concepts Vectors 
14- Physical quantities and units. 

15- Scalar and vector quantities. 

16- Formal definition and rules. 

17- The Scalar and Vector Products. 

18- Triple products 

19- Derivative of a vector. 

20- Position vector of a particle velocity and Acceleration in Rectangular 

Coordinates. 

21- Velocity and Acceleration in Polar Coordinates. 

22- Velocity and Acceleration in Cylindrical and Spherical Coordinates. 

2 6 
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 Newtonian Mechanics, Rectilinear Motion of a Particle  
1- Newton's Law of Motion. 
2- Rectilinear Motion: Uniform Acceleration Under a Constant Force. 
3- Forces that Depend on Position: The Concepts of Kinetic and Potential 

Energy. 
4- Velocity-Dependent Forces: Fluid Resistance and Terminal Velocity. 

3 9 

 Oscillations 
1- Linear Resoring Force: Harmonic Motion. 

2- Energy Considerations in Harmonic Motion. 

3- Damped Harmonic Motion. 

4- Forced Harmonic Motion: Resonance. 

2 6 

  General Motion of a Particle in Three Dimensions  
1- Introduction. 

2- The Potential Energy Function in Three-Dimensional Motion: The Del 

Operator. 

3- Forces of the Separable Type. 

4- The Harmonic Oscillator in Two and Three Dimensions. 

5- Constrained Motion of a particle.  

2 6 

 Noninertial Reference Systems 
1- Accelerated Coordinate Systems and Interial Forces. 

2- Rotating Coordinate Systems. 

3- Dynamics of a Particle in a Rotating Coordinate System. 

4- Effects of Earth's Rotation. 

5- The Foucault Pendulum. 

2 6 

 Gravitation and Central Forces 
1- Introduction. 

2- Gravitational Force between a Uniform Sphere and a Particle. 

3- Kepler's Laws of Planetary Motion. 

4- Kepler's Second Law: Equal Areas. 

5- Kepler's Firs Law: The Law of Ellipses. 

6- Kepler's Third Law: The Harmonic Law. 

7- Potential Energy in a Gravitational Field: Gravitational Potential. 

8- Potential Energy in a General Central Field. 

9- Energy Equation of an Orbit in a Central Field. 

10- Orbital Energies in an Inverse-Square Field. 

3 9 

 14 
weeks 

42 
hours 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - - - - 56 

Credit 3 - - - - 3 

3. Additional private study/learning hours expected for students per week.  

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning domains (see suggestions below the 

table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. Each course learning outcomes, 

assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated learning and teaching process. (Courses 

are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, physical phenomena, and 

basic principles. 

1- Demonstrating the basic principles through 

lectures. 

2. Discussing phenomena with illustrating 

pictures and diagrams. 

3. Lecturing method: Board, Power point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea and the 

benefit of it. 

Solve some example during the lecture. 

Discussions during the lectures 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical laws and quantities using mathematics 

2.0 Cognitive Skills 

2.1 Apply the laws of physics to calculate some quantities. 1. Preparing main outlines for teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for the 

1. Exams (Midterm, final, quizzes) 

2. Asking about physical laws previously 

taught  

3. Writing reports on selected parts of the 

2.2 Solve problems in physics by using suitable mathematics.  

2.3 Analyse and interpret quantitative results. 
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2.4 Apply physical principle on day life phenomena.  information in different references. 

5. Ask the student to attend lectures for practice 

solving problem. 

course. 

4. Discussions of how to simplify or analyze 

some phenomena. 
2.5 Derive the physical laws and formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-learning  to  be  aware with 

recent developments in physics 
 Search through the internet and the library. 

 Small group discussion. 

 Enhance self-learning skills. 

 Develop their interest in Science through : 

(lab work, visits to scientific and research 

institutes). 

 Evaluate the efforts of each student in 

preparing the report. 

 Evaluate the scientific reports. 

 Evaluate the team work in lab and small 

groups. 

 Evaluation of students presentations. 

3.2 Work effectively in groups and exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral and written form.  Incorporating the use and utilization of 

computer, software, network and multimedia 

through courses  

 preparing a report on some topics related to 

the course depending on web sites  

 Evaluating the scientific reports.  

 Evaluating activities and homework 
4.2 Collect and classify the material for the course. 

4.3 Use basic physics terminology in English. 

4.4 Acquire the skills to use the internet communicates tools. 

5.0 Psychomotor (NA) 
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6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 
Exercises & Home works All weeks 5 % 

2 

 
Participation in activities, lectures  All weeks 5 % 

3 

 
In-Class Problem solving All weeks 10 % 

 4 

 
Midterm Exam1 (theoretical) 6

th
 week 15% 

5 

 
Midterm Exam2 (theoretical) 11

th
 week 15% 

6 

 
Final Exam (theoretical) 16

th
 week 50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.  (4 hours per week)  

 

 

E Learning Resources 

 

1. List Required Textbooks 

 

G. R. Fowles and G. L. Cassiday, “Analytical Mechanics”, 7
th

 edition, Brooks Cole (2005). 

G. R. Fowles, “Analytical Mechanics”, 3
rd

 edition, Holt, Rinehart and Winston (1977). 

2. List Essential References Materials (Journals, Reports, etc.) 

 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

S. T. Thornton, and J. B. Marion, “Classical Dynamics of Particles and Systems”, 5
th

 edition, Brooks 

Cole (2003). 
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4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

Classroom for 40 students with data show 

Library  

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

Computer room 

Data show 

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Classroom data show, and double layer white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Evaluating the instructor by the student using questionnaires. 

 Following up the progress of students in the course. 

 Evaluating the progress of student by projects. 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 
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Strategies are modified each term according to the student feedback. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

11- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

12- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______Fatma El-Sayed Mahrous Othman____________________ 

 

Signature: _____Fatma El-Sayed______        Date Report Completed:  ___11/3/1439__ 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Level 5 

 

403384-2 Physics of radiation effects 

403381-2 Laser in Medicine 

403383-3 Health Physics 

605301-2 The Holy Quraan III 

601301-3 Islamic Culture III 

403201-3 Electromagnetism 

501101-2 Arabic Language 

403350-4 Modern Physics 
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  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403384-2 

Course title: Physics of Radiation Effects 

Course Coordinator: Dr. Taha Alfawwal    

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Fundamentals of Medical Physics (Code: 4033284-2)    

2.  Credit hours: 2 (2+0+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Dr. Taha Alfawwal    

5.  Level/year at which this course is offered: 3
rd

  Year/Level 5  

6.  Pre-requisites for this course (if any): Fundamental of medical physics  (403280-4) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 
The mode of instruction  is distributed and used two items [Traditional classroom with 80%, and 20% 

blended (traditional and online)].  

 

 

 

 

  

 

 

 

 

 

20% 

 

80% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

At the end of this course the students will be able to:  

1-Explain basics of information of  dose–response characteristics and modification.  

2-Study the radiation effects and  damage  :  Non Stochastic and Stochastic effects.  

3-Acquire radiation-weighted  dose units: the Sievert and the Rem.  

4-Understand water radiolysis .  

5-Compare between  direct and indirect Action. Acquire information about effect of ionizing 6-

6-radiation on DNA molecule. List the différents route of radionucléides .  

7-Calculate the total effective doses from different sources and estimate the radiation risk.  

8-Describe the difference between radiation biology of normal and neoplastic Tissue Systems. 

9- Describe the types of   Radiation Carcinogenesis 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

For each of the domains of learning shown below indicate: 

 A brief summary of the knowledge or skill the course is intended to develop;  

 A description of the teaching strategies to be used in the course to develop that 

knowledge or  skill; 

The methods of student assessment to be used in the course to evaluate learning outcomes in 

the domain concerned. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

The course is interested in studying effects of ionizing radiations on living cells and organisms, 

including physical, chemical, and physiological bases of radiation cytotoxicity, mutagenicity, 

and carcinogenesis. 

 

 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

Introduction to Radiobiology 

Dose–Response Characteristics 

 

 

1 Week 2 hrs 
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Direct and Indirect radiation effect- water radiolysis- free radical 

formation. 

2 

weeks 
4 hrs 

 

Radiation damage: stochastic and non stochastic effect of radiation 

damage 

Non -Stochastic Radiation damage 

Characteristic of  non stochastic stochastic effect 

Acute radiation syndrome includes: 

Hemopiotic Syndrome 

Gastrointestinal Syndrome 

Central nervous system Syndrome 

Other Acute  Effects 

Skin 

Gonads. Testes and ovary 

eyes 

Radio-sensitivity of the embryo and fetuss 

Relative biological effectiveness 

1
st
 Class Test 

 

 

 

 

 

4 

weeks 

 

 

 

 

 

16 hrs 

Radiation damage  :  Stochastic effects 

Characteristic of stochastic radiation effects 

Examples: Cancer induction and genetic effects 

Cancer 

Leukemia 

Bone Cancer 

Lung Cancer 

Thyroid cancer 

Herditary effect 

3 

weeks 
6 hrs 

Radiation-Weighted Dose Units: The Sievert and The Rem 

Problems 

 

2 

Weeks 

 

2 hrs 

 

Molecular Mechanisms of DNA  damage 

2
nd

 Class Test 

2 

weeks 
2hrs 

Molecular Mechanisms of Chromosome damage 

 

1 

Weeks 
2 hrs 

 15 

weeks 

30 hrs 

Practical part: 

 The Human arm model--1 

 The Human arm model--2 

 Fluids Motion (Simulation) 

 Doppler effect (Simulation) 
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 Action potential (Simulation) 

 Eye vision 

 X-ray 

 Radioactive Dating (Simulation) 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
30 - - - - 30 

Credit 2 - - - - 2 

3. Additional private study/learning hours expected of  students per week.  

 

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 a1. Describe  the Dose 

Response Characteristics 
 

Describing the Dose Response 

characteristics with demonstration of 

stochastic and non stochastic examples. 

1 Oral questions 

          2.Presentations 

          3 .Quizzes. 

1.2 a3.Define radiation-

weighted dose units:  

Describing   radiation quantities and unit  

concepts with solving problems 

1. Oral questions 

2. Presentations 

3. Quizzes 

4 
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The Sievert and the REM 4. Problem solving 

1.3 a4. Recognize  Molecular 

Mechanisms of DNA and 

chromosome  damage 

showing  power point presentation for 

explanation the decontamination action 

plan   

Presentations 

 

1.4 a4. State knowledge to 

understand     

 application of  radiation 

effect on  Normal Tissue 

and interpretation of 

fractionation a dose in 

radiotherapy 

Using images and movies. Encouraging 

students to collect the new information 

about what the new in radiation biology 

by Enable the reference books and 

scientific sites concerning radiation 

biology  

 

 

1. Oral questions 

2. Presentations 

3. Quizzes 

 

1.5 a5.List   different sources 

of radiation carcinogenices 

 

showing  power point presentation for 

explanation different sources of 

radiation carcinogenices 

1. Oral question. 

2. Presentations 

3. Quizzes 

 

2.0 Cognitive Skills 

2.1  Cognitive skills to be 

developed Lectures 
The exam must 

contain questions 

that can measure 

these skills.  
2.2  Evaluate mathematical and 

physical formulas to solve 

problems in medical 

physics and related fields of 

studies                    

-Brain storming 

Discussion 

- Quiz and exams 

3.0 Interpersonal Skills & Responsibility 

3.1 At the end of the course, the 

student will be able to: 

C1.  work effectively in a 
group to make a decision. 

-. 

Lab work 
- Case Study 
- Active learning 
- Small group discussion 
 

Evaluate the efforts 
of each student in 
preparing the 
report. 
Evaluation of 
students 
presentations 
Evaluate the 
scientific values of 
reports. 
Evaluate the work 
in team 
 

3.2 C2. Analyse obtained data 
and how to manage it. 

 

C3 Perform effective 

communication with 

colleagues and faculty 

members 

Small group discussion 

Evaluation of the role 
of each student in  lab 
group assignment. 
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4.0 Communication, Information Technology, Numerical 

4.1 Enhancing the ability of 
students to use computers 
and internet. 
. 

Homework (preparing a report on some 
topics related to the course depending on 
web sites). 
Seminars presentation 
Field visits to research laboratories 

Evaluation of 
presentations  
Evaluation of reports  
Practical exam 

5.0 Psychomotor 

5.1 N. A N. A N. A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 

essay (single and/or group project, and poster).   

Weekly 20% 

2 1
st
 Class Test Exam 7

th
 15% 

3 2
nd

 Class Test Exam 13
th

 15% 

4 Final Exam 16
th

-17
th

 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester. (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

1- Edward L. Alpen  "Radiation biophysics" academic press1998 

2- Herman Cember and Thomas E. Johnson "introduction to Health Physics" 4th edi. McGraw-Hill 

2009. 
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2. List Essential References Materials (Journals, Reports, etc.) 

UNSCAR.com,  go to web sities,    go to http://www.unscear.org 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

 

1. Erric et al " : Radiobiology for radiobiologist" 2006 

2- E.b Podgorsak “ A handbook for teacher and students. 

3 – Stabin " Radiation Protection and dosimetry" , Springer 2007 

4- Smith F A "A primer in applied radiation physics"  by World Scientific Publishing 2000 

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

ICRP web sities go to http:// ICRP.org/publications.asp 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

Staff website 
 

 

F. Facilities Required 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

1.  Accommodation (Lecture rooms, laboratories, etc.) 

 The classroom is already provided with data show. 

 The area of classroom is suitable concerning the number of enrolled students (68) and air 

conditioned. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

2. Computing resources 

 Providing classrooms with computers and labs with data show. 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Questionaries (Course survey and Examination survey) 

 Open discussion in the class room at the end of the lectures 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Course Survey 

 Program Survey 
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3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific movies. 

 Periodical revision, of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. Check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 After the agreement of Department and Faculty administrations 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

13- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

14- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ Dr. Taha Alfawwal 

_______________________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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T6.  Course Specifications (CS) 

Course title: Laser in Medicine 

Course code: 403381-2  
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Course Specifications 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

1.  Course title and code: Physics of Laser in medicine    (code: 403381)    

2.  Credit hours: 2 (2+0+0) Hrs 

3.  Program(s) in which the course is offered. BSc Medical Physics;  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Mohamed M.Sabry 

5.  Level/year at which this course is offered : 3rd  Year / Level 5 

6.  Prerequisites for this course (if any): Fundamentals of Medical Physics (403280-4) 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

     a.  traditional classroom                                        What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                          What percentage? 

     d.  correspondence                                                 What percentage? 

     f.   other                                                                  What percentage? 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

Study of Laser formation from 2, 3 and 4-level laser 

Study of the optical cavity conditions for Laser formation 

Study of some real Laser system like CO2 , He-Ne, Semiconductor, Ruby Lasers 

Laser Safety and Laser transportation 

Applications of Laser on Ophthalmological surgery. 

2.  Briefly describe any plans for developing and improving the course that are being implemented.  

(e.g. increased use of IT or web based reference material,  changes in content as a result of new 

research in the field) 

1-Cooperation with other educational institutions for experience gain.  

2- Renew the course references frequently.   

3- Posting some course material on the websites to help the students.   

 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

This course is dedicated to medical physics students to teach and introduce the uses of LASER in 

medicine and surgeries.  It starts with describing the atom, and excitation. It then describes how LASER 

is formed and the associated conditions for LASER formation. It also introduces various types of 

LASER like gas LASER, Solid LASER and Dye LASER.  Next, it describes how the laser beam is 

transferred in fibers and the biological effects on the different human tissues.  Finally it gives an 

introduction to the laser applications in ophthalmology as an example. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 Introduction to Atomic excitation  
3 6 

 Laser formation 
3 6 

 Types of Laser 
3 6 

 Laser safety, damage and transmission 
3 6 

 Optical and Thermal Response of Tissue to Laser Radiation 
3 6 

 Lasers in Ophthalmology 
15 

weeks 
30 hrs 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 

30 - - - - 30 

Credit 2 - - - - 2 

 

3. Additional private study/learning hours expected of students per week.  

 

4 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and 

Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 

learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 

Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 

together as an integrated learning and teaching process. (Courses are not required to include learning 

outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Recognize facts, principle and concepts 

of laser formation 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 

3. Lecturing method: Board, 

multimedia 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during 

the lecture. 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term 

exams) 

c) Long exams (final) 

d) Discussions during the 

lectures. 

1.2 Applying biological information to the 

use of laser 

1. Applying the principles to 

realistic physics problems. 

2. Show the best ways to solve the 

Home work. 

Discussions during the class. 
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problems 

3. Show the best ways to 

demonstrate the results. 

4. Discussion with the student about 

the results.  

2.0 Cognitive Skills 

2.1 Apply the laws of physics. 1. Preparing main outlines for 

teaching 

2.Following some proofs 

3.Define duties for each chapter  

4.Encourage the student to look for 

the information in different 

references 

5.Ask the student to attend lectures 

for practice solving problem 

1.Midterm's exam. Exams, 

short quizzes 

2.Asking about methods 

previously taught  

3.Discussions  of how to 

simplify or analyze some 

phenomena 

2.2 Solve  problems  in  Physics  by  using  

suitable mathematical principles 

2.3 Analyse and interpret quantitative 

results 

2.4 Express the physical phenomena 

mathematically.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-learning  

to  be  aware with recent developments 

in physics 

 Search through the internet and 

use the library. 

 Small group discussion. 

 Enhance educational skills. 

 Encourage the student to attend 

lectures regularly  

 Give students tasks of duties 

 Evaluate the scientific 

values of solutions. 

 Evaluate the work in team 

 Evaluation of the role of 

each student in  lab group 

assignment 

 Evaluation of students 

presentations 

3.2 Work effectively in groups. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral and 

written form 

 Homework  

 preparing a report on some topics 

related to the course depending 

on web sites. 

 

 Evaluation of presentations  

 Evaluation of reports  

 Practical exam 

 Homework. 

 Final exams.  

4.2 Collect and classify the material for a 

course 

4.3 Use basic physics terminology in 

English 

4.4 Acquire the skills to use the internet 

communicates tools. 

5.0 Psychomotor 
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5.1 N/A N/A N/A 

   

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises & Home works All weeks 10 % 

2 Participation in activities during lectures  All weeks 10 % 

3 1st Periodic Exam  8th week 15% 

4 2nd  Periodic Exam 11th week 15% 

5 Final Exam 16th week 50% 

 

D. Student Academic Counseling and Support 

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) 

 

Students are supervised by academic advisers in physics Department and the time table for academic advice 

were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

1. List Required Textbooks 

1-Paul Davidovits "Physics in Biology and Medicine" 3rd edi. Elsevier 2008. 

2-Russell K. Hobbie & Bradley J. Roth "Intermediate Physics for Medicine and Biology" Springer Science 2007. 

3- Raymond A. Serway - John W. Jewett "Physics for Scientists and Engineers" Thomson Brooks 2004. 
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4-John R. Cameron & James G. Skofronick "Medical physics" Willy  John 1988 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

5. Other learning material such as computer-based programs/CD, professional standards or regulations and 

software 

 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in 

classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, good Data 

show, suitable white board. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each class room, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 
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 Analysis of the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Coupling  the theoretical part with real physics problems  
 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of 

assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for 

improvement. 

15- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

16- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______Mohamed M.Sabry_______________________________________ 

Signature: __________________________        Date Report Completed:  ____________ 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course title: Health Physics 

Course code: 403383-3 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 H 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Health Physics  (code: 403383)    

2.  Credit hours: 3 Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Dr. Hanan Amer 

5.  Level/year at which this course is offered: 5
th

 Level /3
rd

 Year  

6.  Pre-requisites for this course (if any): Fundamental of medical physics (403280-4) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 

20% 

20% 

 

60% 

 



 

 

 

 

166 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

B  Objectives   

 

1.  What is the main purpose for this course? 

 

At the end of this course, the student should be able to: 

- Establish the ubiquitous nature of radiation and the many technologies in his society 

which utilize radiation or radioactive materials. 

- Provide the basic understanding of radiation and radioactive decay. 

- Explain the biological effects of exposure to radiation. 

- Demonstrate how radiation can be detected and dose measured 

- Provide the basis for radiation protection and keeping exposure to As Low as 

Reasonable Achievable (ALRA). 

- Provide a realistic perspective on the radioactive waste disposal. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

To improve the student\s expert in the field of Health Physics 

1- Cooperate with external organizations to increase student’s expert in field 

2. Increase the students’ open discusstion with radiation experts in the department. 

3. Encourge students to register to webinars and worshops related to the radiation protection 

offered hospitals and medical organisations in KSA, in addition to that offered online by 

IAEA. 

4- Encourage the student to write frequently report about different topics in field using 

references in the liberary and SDL 

5- Frequently updating of the course topics 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

An introduction to the field of Health physics, which concetrates on the fundamentals of 

radiation and radiation protection; including types of ionizing and non-ionizing radiation, 

radioactive decays,interaction of radiation with matter, biological effects of exposure to low 

level radiation, radiation detection and measurement, radiation protection methods and 

techniques, and radioactive waste disposal. Lectures will include use of radiation and personal 

exposures in the categories of environmental radiation, medical applications, consumer 

products, industrial uses, research uses, and military uses, moreover, various types of sensors 

and measurement apparatus used for the calibration of medical imaging and therapy systems 

will receive particular attention 

  



 

 

 

 

167 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Radiation Sources 

 Radioactivity 
 Natural Source of Radiation Exposure. 
 Exposure Eatimates. 
 Human-Made Sources of Radiation Exposure 
 Transformation Mechanisms 
 Transformation Kinetics  
 Activity 
 Serial Transformation 
 Interaction of Radiation with Matter: Beta Particles – Alpha Particles – 

Gamma rays - Neutrons 

 

2 6 

 
 Standards and Regulations 
 Objectives of Standards 
 Occupational Limits 
 Non-Occupational (Puplic) Exposures 
 Regulations  

 

1 3 

 
 Radiobiological Basis for Health Physics 

 Law of Bergonie and Tribondeau 

 Degree of Biological Damage 

 General Radiation Effects and Irradiations in the Individual 

 Specific Radiation Effects 

 Acute Radiation exposures 

 Delayed Effects 

 Radiation Risk and Risk Models 

 Dose Response Relationships. 

 Radiation-Weighted Dose Units: The Sievert and The Rem  

 

2 6 

 
 Instrumentations 

 Gas-Filled Detectors 

 Scintillation Counters 

 Semiconductor Detectors 

 Nuclear Spectroscopy 

 Particle Monitoring Instruments 

 Neutron Measurements 

 Particle Detection Efficiency 

 Caliberation 

3 9 
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 Environmental Health Physics 
 Types of Radioactive Waste 

 Major Radioactive Nuclides 

 Environmental Releases 

 Enivronmental Monitoring Programs 

 Nucleasr Waste Disposal 

 Transportation 

 Package Radiation Surveys and Limits 

 Transport Vehicle Surveys. 

 

2 6 

 

 ALARA and Shielding 

 ALARA principle 

 Photon Shielding 

 X-ray Shielding 

 Beta Particle Shielding 

 Shield Design and Beta-Ray Properties 

 Neutron Shielding 

  Example: X-ray Shielding for radiographic and cardiac rooms 
 

2 6 

 

 Nuclear Emergencies 
 Regulatory Guidance 

 Emergency Doses for Radiation Workers 

 ICRP Emergency Dose Recommendations 

 Accident Classification 

 Protective Action Guidelines 

 Internal Uptakes 

 Examples of Nuclear Emergencies: Chernobyl 

 Accident Sequence 

 Radioactivity Relassed to the Environment 

 International Dispersal of Radioactive Materials 

 

2 6 

 

 Students Presentations in Selected Health Physics Topics 

 1 3 

 15 
weeks 

45 hrs 

 

file://///shield
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2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial 
Laboratory 

or Studio 
Practical Other: Total 

Contact 

Hours 
45     45 

Credit 3     3 

 

3. Additional private study/learning hours expected for students per week.  

 

 

 

 

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate learning domains (see suggestions below 

the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. Each course learning outcomes, 

assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated learning and teaching process. 

(Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 
List Transformation Mechanisms and Kinetics   

1. Lectures 

2. Tutorials 

3. Individual Assignment 

4. Discussions 

a) Solve some example during the 

lecture. 

b) Quizzes  

c) Short exams (mid- term exams) 

d) Long exams (final) 

e) Discussions during the lectures. 

f) Home work. 

g) Write a Report  

 

1.2 
Recognize occupational and public exposure limits in 

addition to the safety requirement 

1.3 
Outline the Different Types of Health Physics 

Instrumentations  

1.4 

Recognize the Types of Radioactive Wastes and 

Environmental Monitoring Program  
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2.0 Cognitive Skills 

2.1 

The ability to explain the different types of radiation 

interactions with matter  

 

1. Analatyical problems in field 

2. Individual and Group Assigments 

3. Group Discussions 

 

a) Aissgnments included some 

open end tasks 

b) Problem solving skills 

c) Emergency case study 

d) Homework 

e) Final exam 

f) Short exams 

g) Reports 

 

2.2 
The ability to analyze merits and drawbacks of different 

health physics instrumentatios  

2.3 

The ability to design X-ray shielding of radiographic and 

cardiac medical rooms.  

2.4 
The ability to explain the international dispersal of 

radioactive materials and the accident sequence. 

3.0 Interpersonal Skills & Responsibility 

3.1 

Write a plan for packing and transporting a radioactive 

wastes  
1. Writing an essay 

2. Presentations in some selected topics 

3. Small Group Discussion. 

4. Visits to Hospitals  to Improve Students’ 

Expert in Field 

a) Essay (Group Assessment) 

b) Presentations (individual and Group 

Assessment) 

c) Homework 

d) Final exam 

e) Report in field (Individual 

Assessment) 

3.2 

Choose the appropriate detector for monitoring and 

survying 
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4.0 Communication, Information Technology, Numerical 

4.1 Research to sovle selected cases in field.  

1. Group Discussions 

2. Reports 

3. Presentations 

4. Accidental Case Study  

a) Essay (Group Assessment) 

b) Presentations (individual and Group 

Assessment) 

c) Report in field (Individual 

Assessment) 

4.2 Demonstrate the use of health physics 

instrumentations in different fields.  
4.3 Illustrate the Protocol of Health Physics Safety and Radioavtive 

waste Disposal 

5.0 Psychomotor 

5.1 N/A N/A N/A 
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 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

الأكــاديــمــــيوالاعـــتــمـــاد   

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي
 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises & Home works All weeks 5 % 

2 Participation All weeks 5 % 

3 In-Class Problem Solving 13th,7th week 5% 

 Activity 15
th

 week 5% 

4 Midterm  1 6
th

 week 15% 

5 Midterm 2 10
th

 week 15% 

6 Final Exam  16
th

 week 50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 
1. Herman Cember and Thomas E. Johnson "Introduction to Health Physics" 4th Eds. McGraw-Hill. 

2009. (Electronic + Hard Copies) 

2. Joseph J. Bevelacqua. “Basic Health Physics”, 1
st
 Eds., Wiley-VCH, 2010. (Hard Copies) 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

1- Joseph Magill & Jean Galy "Radioactivity · Radionuclides · Radiation", 1
st
 Ed., Springer, 

2005.  

2- Michael G. Stabin. “Radiation Protection and Dosimetry”, 1
st
 Ed., Springer, 2007.  

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-

wastes/radioactive-waste-management.aspx 

 https://quizlet.com/24704162/radiography-health-physics-flash-cards/ 

http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-waste-management.aspx
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-waste-management.aspx
https://quizlet.com/24704162/radiography-health-physics-flash-cards/
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 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

الأكــاديــمــــيوالاعـــتــمـــاد   

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  
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 والاعـــتــمـــاد الأكــاديــمــــي

 https://quizlet.com/217730233/rb-4-health-physics-flash-cards/ 

 https://www.iaea.org/OurWork/ST/NE/NEFW/home.html 

 http://www.icrp.org/ 

 https://en.wikipedia.org/wiki/Health_physics 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. N/A 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

https://quizlet.com/217730233/rb-4-health-physics-flash-cards/
https://www.iaea.org/OurWork/ST/NE/NEFW/home.html
http://www.icrp.org/
https://en.wikipedia.org/wiki/Health_physics
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 Analysis the grades of students. 

 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Annual updating of course content. 

 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department.. 

 Evaluation by the accreditation committee in the university. 

 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

17- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

18- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: Dr. Hanan Amer 

 

Signature: __________________________        Date Report Completed:  15/2/1439 H 

 

Name of Field Experience Teaching Staff : Dr/ Taha M. El-fawal  

 

Program Coordinator: Saleh M. Alluqmani 

 

Signature:                                                       Date Received: 5/3/1439 H 

 

Head of Department: Saleh M. Alluqmani 

 

Signature:                                                                                  

 

 

Date Received: 17/4/1439 H  
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 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  
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مالهيئــــة الوطنيــــة للتقـويــ  

الأكــاديــمــــيوالاعـــتــمـــاد   

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي
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T6.  Course Specifications (CS) 

Course title: Electromagnetism 1 

Course code: 403201-3 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Electromagnetism 1    (code: 403201-3)    

2.  Credit hours: 3 Hrs 

3.  Program(s) in which the course is offered. B.Sc. Pure Physics.  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

One of the academic staff member 

5.  Level/year at which this course is offered : 3
nd

 Year / Level 6 

6.  Pre-requisites for this course (if any) : Classical Physics  (403200-4) 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

Describe, in words, the ways in which various concepts in electromagnetism come into play in 

particular situations; to represent these electromagnetic phenomena and fields mathematically 

in those situations; and to predict outcomes in other similar situations. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1. Use the mathematics to express the phenomena in electromagnetism.   

2. Define the electric field, the electric potential, and electric dipole 

3. Calculate the electrostatic field, electrostatic potential of the charge, dipole and 

multipoles 

4. Apply Gauss’s law to solve some problems. 

5. Apply Poisson’s equation to solve some problems 

6. Apply Laplace’s equation to solve some problems. 

7. Define the electric displacement, polarization of the materials, dielectric constant, and 

electric susceptibility.  

8. Calculate the electric field outside a dielectric materials.  

9. Calculate the electrostatic electric and potential fields in dielectric materials, 

microscopic theory of dielectric and electrostatic energy 

10. Define the Ferroelectricity phenomena.  

11. Calculate the energy density of the electrostatic field. 

12. Calculate the energy of a System of Charged Conductors  

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

This course deals primarily with a vector calculus based description of static electric field in 

case of fixed charges, volume and surface charge distribution, dipole, multipole, conductor and 

dielectric beside the calculation of the electrostatic potentials in each case.  The calculation of 

the electric field by applying Gauss’s law for fixed charges and dielectric materials. Also, it 

concerns the study of the polarization, dielectric constant and the boundary conditions at the 

interface at the two different dielectric media. The calculation of molecular fields, electrostatic 

energy and the description of moving charges and steady electric currents are also presented. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 
 Electrostatics: 

1-Electric Charge 

2-Coulomb’s law 

3-The Electric Field 

4-Electrostatic Potential 

5-Conductors & Insulators 

6-Gauss’s Law 

7-The Electric Dipole  

8-Multipole Expansion 

2 6 

 
 Solution of electrostatic problems: 
1-Poisson’s Equation 

2-Laplace’s Equation  

3-Laplaces’s Equation in one independent Variable  

4-Laplace’s Equation in Spherical Coordinates 

5-Conducting Sphere in Uniform  

6-Cylindrical Harmonics 

7-Electrostatic Images  

8-Point charge & Conducting Sphere 

9-Line charges & Line Images 

10-System of Conductors 

11-Poisson’s Equation. 

4 12 

 
 The Electrostatic Field in Dielectric Media 
1-Polarization  

2-Field Outside of a Dielectric Medium 

3-The Electric Field inside a Dielectric 

4-The Electric Displacement  

5-Electric Susceptibility and Dielectric Constant 

6-Point Charge in a Dielectric Field 

7-Boundary Conditions on the Field Vector 

8-Boundary Value Problem Involving Dielectrics 

9-Dielectric Sphere in a Uniform Electric Field. 

3 9 

 Microscopic Theory of Dielectrics 

1-Molecular Field in Dielectric  

2-Induced Dipoles 

2 6 
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3-Polar Molecules 

4-Ferroelectricity 

 
 Electrostatic Energy 

1-Potential Energy of a Group of Point Charges 

2-Energy Density of an Electrostatic Field 

3-Energy of a System of Charged Conductors 

4-Capacitors. 

1.5 4.5 

 Electric Current 

1-Current Density & Equation of Continuity 

2-Ohm’s Law 

3-Steady Currents in continuous Media 

4-Microscopic Theory of Conduction. 

1.5 4.5 

 15 
weeks 

42hrs 

 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - - - - 45 

Credit 3 - - - - 3 

 

3. Additional private study/learning hours expected for students per week.  

 

 

 

 

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, 

physical phenomena, and basic 

principles. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams. 

3. Lecturing method: Board, Power 

point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea and 

the benefit of it. 

Solve some example during 

the lecture. 

Discussions during the 

lectures 

Exams: 

a) Quizzes (E-

learning) 

b) Short exams (mid- 

term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical laws and 

quantities using mathematics 

2.0 Cognitive Skills 

2.1 Apply the laws of physics to 

calculate some quantities. 

1. Preparing main outlines for teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for the 

information in different references. 

5. Ask the student to attend lectures for 

practice solving problem. 

1. Exams (Midterm, final, 

quizzes) 

2. Asking about physical laws 

previously taught  

3. Writing reports on selected 

parts of the course. 

4. Discussions of how to 

simplify or analyze some 

phenomena. 

2.2 Solve problems in physics by using 

suitable mathematics.  

2.3 Analyse and interpret quantitative 

results. 

2.4 Apply physical principle on day 

life phenomena.  

2.5 Derive the physical laws and 

formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with recent 

developments in physics 

 Search through the internet and the 

library. 

 Small group discussion. 

 Evaluate the efforts of each 

student in preparing the 

report. 
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3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

 Enhance self-learning skills. 

 Develop their interest in Science 

through : 

(lab work, visits to scientific and 

research institutes). 

 Evaluate the scientific 

reports. 

 Evaluate the team work in 

lab and small groups. 

 Evaluation of students 

presentations. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form. 
 Incorporating the use and utilization 

of computer, software, network and 

multimedia through courses  

 preparing a report on some topics 

related to the course depending on 

web sites  

 Evaluating the scientific 

reports.  

 Evaluating activities and 

homework 

4.2 Collect and classify the material 

for the course. 

4.3 Use basic physics terminology in 

English. 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor (NA) 

 

 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 
Exercises & Home works All weeks 10 % 

2 

 
Participation in activities lectures  All weeks 10 % 

3 

 
Midterm Exam (theoretical) 8

th
 week 30% 

6 

 
Final Exam (theoretical) 16

th
 week 40% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (3 hrs per week) 

 

 

E Learning Resources 
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1. List Required Textbooks 

 

Introduction to Electrodynamics by David J. Griffiths, [Prentice-Hall, Inc., 1999], 3
rd

 Edition. 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

 Foundations of Electromagnetic Theory by Reitz, John R., Milford, Frederick J., Christy, 

Robert W. [Addison-Wesley, 2008] 4
th

 Edition 

 Electromagnetic Fields and Waves by Paul Lorrain, Dale R. Corson, Francois Lorrain [W. H. 

Freeman and Company, 1988] 3
rd

 Edition  

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

https://www.khanacademy.org/science/physics 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data 

show, and experimental equipment.  

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

http://www.amazon.com/Paul-Lorrain/e/B001HCVF4K/ref=dp_byline_cont_book_1
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Dale+R.+Corson&search-alias=books&field-author=Dale+R.+Corson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&text=Francois+Lorrain&search-alias=books&field-author=Francois+Lorrain&sort=relevancerank
https://www.khanacademy.org/science/physics
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 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

19- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

20- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ M. BOUSTIMI_______________________________________ 

 

Signature: __________________________        Date Report Completed:  ____________ 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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T6.  Course Specifications (CS) 

Course title: Modern Physics 

Course code: 4032150-4 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Modern Physics    (code: 4032150)    

2.  Credit hours: 4 Hrs 

3.  Program(s) in which the course is offered. BSc Physics.  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

One of the academic staff member 

5.  Level/year at which this course is offered : 5
th

  Level  

6.  Pre-requisites for this course (if any) : --- 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

    This course is designed to study and consolidate the modern physics concepts in the branches 

of physics such as The relativity, the black body radiation, the particles properties of waves, 

wave properties of particles and the atomic structure.  

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1- Outlines of the modern physics laws, principles and the associated proofs. 

2. Highlighting the day life applications whenever exist. 

3. Encourage the students to see more details in the international web sites and reference books 

in the library. 

4- Encourage the student to build an example of different experiments related to course 

5- Frequently check for the latest discovery in science. 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

    This course will cover the principle of the modern physics concepts in the branches of 

physics such as The relativity, the black body radiation, the particles properties of waves, wave 

properties of particles and the atomic structure. 

 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 THE SPATIAL THEORY OF THE RELATIVITY 

1- Introduction,  
2- Reference frame,  
3- Inertial reference frame,  
4- Galilean relativity.  
5- Einstein's postulate of relativity,  
6- Relativity of the simultaneity,  
7- Time dilatation, length contraction,  
8- Lorentz transformations,  
9- Relativistic velocity transformations. 
10- Relativistic mechanics,  

3 3 
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11- Mass,  
12- Energy,  
 
13- transformation of energy,  
14- Momentum and force,  
15- Doppler effect,  
16- Relativistic collisions. 

 
  BLACK BODY RADIATION  

6- radiation of heated objects,  
7- thermal radiation,  
8- cavity radiation treated with classical physics, 
9- UV catastrophe,  
10- Planck's solution,  
11- quantum of energy. 

 

3 3 

 PARTICLE PROPERTIES OF WAVES 
1- The photoelectric effect,  

2- The quantum theory of light, 

3- X rays X-ray diffraction,  

4- The Compton effect,  

5- Pair production,  

6- Gravitational red shift. 

3 3 

 WAVE PROPERTIES OF PARTICLES  
1- De Broglie waves,  
2- Wave function,  
3- De Broglie wave velocity,  
4- Phase and group velocities,  
5- The diffraction of particles. 
6- The uncertainty principle,  
7- Applications of the uncertainty principle,  
8- The wave-particle duality. 

2 3 

 ATOMIC STRUCTRUE  
1- Atomic models,  
2- Alpha-particle scattering,  
3- The Rutherford scattering formula. 
4- Nuclear dimensions,  
5- Electron orbits,  
6- Atomic spectra,  
7- Energy levels and spectra,  
8- Nuclear Motion,  
9- Atomic excitation,  
10- The correspondence Principle. 

3 3 

 Exercises and Solved problems 1 3 

 15 
weeks 

45hrs 
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Practical part: 
2. Safety and Security at the lab. 

3. Introduction to the Lab. 

4. Determination of e/m for electron 

5. Determination of Planck’s constant 

6. Determination of ionization Potential 

7. Study of Palmer series of Hydrogen lamp 

8. Electron Diffraction: Thomson Experiment 

9. Transmission & Absorption of X-ray 

10. Franck Hertz experiments 

11. Zeeman effect 

12. Verification of Bragg law 

13. Millikan’s Experiment 

14. Stefan-Boltzmann’s law 

 
 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45  42   87 

Credit 3  1   4 

 

 

3. Additional private study/learning hours expected of students per week.  

 

 

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

4 
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Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, 

physical phenomena, and basic 

principles. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams. 

3. Lecturing method: Board, Power 

point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during the 

lecture. 

Discussions during the lectures 

Exams: 

a) Quizzes (E-

learning) 

b) Short exams (mid- 

term exams) 

c) Long exams (final) 

d) Oral exams 

. 

1.2 Describe the physical laws and 

quantities using mathematics 

1.3 Determine the physical quantities 

at the Lab.  

1. Doing team research or team project. 

2.Doing team work to perform some 

experiments 

3. Perform the experiments correctly. 

4. Demonstrate the results correctly. 

5. Write the reports about the 

experiment. 

6. Discussion with the student about the 

results 

Writing scientific Reports. 

Lab assignments  

Exam. 

 

2.0 Cognitive Skills 

2.1 Apply the laws of physics to 

calculate some quantities. 

1. Preparing main outlines for teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for the 

information in different references. 

5. Ask the student to attend lectures for 

practice solving problem. 

1. Exams (Midterm, final, 

quizzes) 

2. Asking about physical laws 

previously taught  

3. Writing reports on selected 

parts of the course. 

4. Discussions of how to 

simplify or analyze some 

phenomena. 

2.2 Solve problems in physics by 

using suitable mathematics.  

2.3 Analyse and interpret quantitative 

results. 

2.4 Apply physical principle on day 

life phenomena.  

2.5 Derive the physical laws and 

formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with recent 

developments in physics 

 Search through the internet and the 

library. 

 Small group discussion. 

 Enhance self-learning skills. 

 Develop their interest in Science 

through : 

(lab work, visits to scientific and 

research institutes). 

 Evaluate the efforts of each 

student in preparing the 

report. 

 Evaluate the scientific 

reports. 

 Evaluate the team work in lab 

and small groups. 

 Evaluation of students 

presentations. 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 
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4.1 Communicate effectively in oral 

and written form. 
 Incorporating the use and utilization 

of computer, software, network and 

multimedia through courses  

 preparing a report on some topics 

related to the course depending on 

web sites  

 Evaluating the scientific 

reports.  

 Evaluating activities and 

homework 

4.2 Collect and classify the material 

for the course. 

4.3 Use basic physics terminology in 

English. 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor 

5.1 Use  experimental  tools safely 

and correctly.  
Follow up the students in lab and 

during carryout all experimental work. 
 Practical exam. 

 Giving additional marks for 

the results with high and 

good accuracy  

5.2 Determine the physical quantity 

correctly at the Lab. 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 
Exercises & Home works All weeks 5 % 

2 

 
Participation in activities lectures and labs All weeks 5 % 

3 

 
Midterm Exam (theoretical) 8

th
 week 30% 

4 

 
Lab. Reports (Practical) 11

th
 week 5% 

5 

 
Final Exam (Practical) 15

th
 week 15% 

6 

 
Final Exam (theoretical) 16

th
 week 40% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 
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1. List Required Textbooks 

 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

1- Jeremy Bernstein, Paul Fishbane and Stephen Gasiorowicz, Modern Physics, 2-Hardback (2000). 

2- Randy Harris, Modern Physics (2nd Edition), International Edition 

3- A. Beiser (2003). Concepts of Modern Physics (6th ed.). McGraw-Hill 

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data 

show, and experimental equipment.  

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each classroom and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

Each Classroom and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

http://www.pearsoned.co.uk/Bookshop/Results.asp?iCurPage=1&Type=1&Author=+Paul+Fishbane&Download=1&SearchTerm=+Paul+Fishbane
http://www.pearsoned.co.uk/Bookshop/Results.asp?iCurPage=1&Type=1&Author=+Stephen+Gasiorowicz&Download=1&SearchTerm=+Stephen+Gasiorowicz
http://en.wikipedia.org/wiki/McGraw-Hill
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 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______A. TIMOUMI_______________________________________ 

 

Signature: __________________________        Date Report Completed:  ____________ 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Level 6 

403389-3 Physics of Medical Imaging 

403344-3 Quantum Mechanics I 

403386-4 Physics of radiation therapy I 

403385-4 Medical radiation Physics I 

403390-2 Physics Ultrasound in Medicine  

403388-2 Radiation Protection 

403391-1 Computing in Medicine 

601401-2 Islamic Culture IV 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 
 

 
 

 

 

 

 

 

 

 

 

  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403389-3 

Course title:  

Physics of Medical Imaging 

Course Coordinator: Dr. Hanan Amer 

 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17-4-1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Physics of Medical Imaging  (Code: 403389-3)    

2.  Credit hours: 3 (3+0+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Dr. Hanan Amer 

5.  Level/year at which this course is offered: 6
th

 Level /  3
rd

 Year  

6.  Pre-requisites for this course (if any): Physics of Radiation Effects (403384-2) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 

20% 

20% 

 

60% 

 



 

 

 

 

 

209 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

ـــاد الأكــاديــمــــيوالاعـــتــم  

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

B  Objectives   

 

1.  What is the main purpose for this course? 

 

At the end of this course, the student should be able to: 

- Describe the physics principles underlying the operation of medical imaging equipment. 

- List, in words, merits and drawbacks of each imaging modality. 

- Demonstrate an understanding of and apply mathematical methods of image 

construction and processing 

- Compare the different methods of image processing of different modalities. 

- Demonstrate an understanding of aspects of clinical applications of imaging modalities; 

- Interpret the images and state the artifacts of each imaging modality 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

To improve the student\s expert in the field of Health Physics 

1- Cooperate with Hospitals to increase student’s expert in field 

2. Increase the students’ open discusstion with radiation experts in the department. 

3. Iamge J software program is applied on some imaging modalities to simulate the 

performance of image processing as in the hospital 

3. Encourge students to register to webinars and worshops related to the meical imaging 

modalities offered hospitals and medical organisations in KSA, in addition to that offered 

online by IAEA. 

4- Encourage the student to write frequently report about different topics in field using 

references in the liberary and the SDL 

5- Frequently updating of the course topics 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

Course Description: 

This course introduces the main methods of medical imaging, namely X-ray radiography, 

computed tomography (CT), magnetic resonance imaging (MRI), positron emission tomography 

(PET) and single photon emission computed tomography (SPECT). It enables students to 

develop an understanding of the physics principles underlying these imaging techniques and an 

awareness of their clinical applications. It also discusses the mathematical principle involved in 

image formation and processing and provides experience in their use. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Introduction to digital image 
 processing  
 Digital images  
 Image quality  

 Basic image operations  

2 6 

 
 X-ray Radiography 
 X-ray tube  
 Interaction with matter  
 X-ray detectors  
 Dual-energy imaging  
 Image quality  
 Equipment  
 Clinical use  
 Biologic effects and safety 

 

3 9 

 
 X-ray Computed Tomography 
 X-ray detectors in CT  

 Imaging  

 Cardiac CT  

 Dual-energy CT  

 Image quality  

 Equipment  

 Clinical use  

 Biologic effects and safety   
 

3 9 

 
 Magnetic resonance imaging 
 Physics of the transmitted signal  

 Interaction with tissue  

 Signal detection and detector  

 Imaging  

 Image quality  

 Equipment  

 Clinical use  

 Biologic effects and safety  
 

3 9 
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 Nuclear Imaging (PET/SPECT) 
 image quality  

 Equipment 

 Clinical use  

 Biologic effects and safety. 

3 9 

 

 Students Presentations in Selected Health Physics Topics 

 

1 3 

 15 
weeks 

45 hrs 

 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial 
Laboratory 

or Studio 
Practical Other: Total 

Contact 

Hours 
45     45 

Credit 3     3 

 

3. Additional private study/learning hours expected of students per week.  
6 
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Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 
List the requirements for each imaging 

modality 

5. Lectures 

6. Tutorials 

7. Individual 

Assignment 

8. Discussions 

h) Solve some example during the lecture. 

i) Quizzes  

j) Short exams (mid- term exams) 

k) Long exams (final) 

l) Discussions during the lectures. 

m) Home work. 

 

1.2 
Recognize the basic physical principles of 

different imaging modalities. 

1.3 
Outline the merits and drawbacks of each 

imaging modality 

2.0 Cognitive Skills 

2.1 

The ability Solve problems related to the 

mathematical principles of the imaging 

modality 

 

4. Analatyical 

problems in field 

5. Individual and 

Group Assigments 

6. Group Discussions 

 

h) Aissgnments included some open 

end tasks 

i) Open ended tasks (Image 

analyzation) 

j) Image j application on some 

images of different modalities 

k) Homework 

l) Final exam 

2.2 
The ability to Analyze different artefacts of 

images of different imaging modalities 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 

learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 

Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 

together as an integrated learning and teaching process. (Courses are not required to include learning 

outcomes from each domain.)  
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2.3 

The ability Compare between the properties 

of different imaging modes and their medical 

applications.  

. 

m) Short exams 

n) Reports 

 

3.0 Interpersonal Skills & Responsibility 

3.1 

Evaluate image quality of different imaging 

modalities  

5. Writing an essay 

6. Presentations in 

some selected 

topics 

7. Small Group 

Discussion. 

8. Visits to Hospitals  

to Improve 

Students’ Expert in 

Field 

f) Essay (Group Assessment) 

g) Presentations (individual and Group 

Assessment) 

h) Homework 

i) Final exam 

j) Report in field (Individual Assessment) 

3.2 

Choose the appropriate imaging modalities 

for selected clinical situations 

4.0 Communication, Information Technology, Numerical 

4.1 
Demonstrate the image processing using 

ImageJ software.  5. Group Discussions 

6. Reports 

7. Presentations 

8. Accidental Case 

Study  

d) Essay (Group Assessment) 

e) Presentations (individual and Group 

Assessment) 

f) Report in field (Individual Assessment) 

g) Image quality evaluation using ImageJ 

software 

4.2 
Interpret the difference in image quality of 

different imaging modes  

4.3 

Illustrate the Protocol of optimum setup of 

different imaging modes for selected clinical 

situations 

5.0 Psychomotor 

5.1 N/A N/A N/A 
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6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises, Homeworks, in-class problem solving, an 

essay individual or in groups, and presentations. 
Weekly  10 % 

2 1
st
 Class Test 7

th
  10% 

3 2
nd

 Class Test 14
th

  10% 

4 Final Practical Test  15
th

  20% 

5 Final Exam  16
th

 -17
th

  50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 
3. William R. Hendee and Russell E. Ritenour "Medical Imaging Physics" 4th Eds. Wiely-Liss. 2002. 

(Electronic + Hard Copies) 

2.  Michael E. Phelps “PET: Physics,  Instrumentation, and Scanners”, 1
st
 Eds., Springer, 2006 

(Electronic Copy) 

3. Anatoliy Granov, Leonid Tiutin and Thomas Schwarz. “Positron Emission Tomography”, 1
st
 Eds., 

Springer, 2013. (Electronic copy) 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

3- Augusto Giussani and  Christoph Hoeschen " Imaging in Nuclear Medicine ", 1
st
 Ed., 

Springer, 2013.  

4- Paul Suetens. “Fundamentals of Medical Imaging”, 2
nd

 Ed., Cambridge University Press, 

2009.  

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 
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 http://www.diagnosticimaging.com/ 

 http://www.who.int/diagnostic_imaging/en/ 

 https://imagej.nih.gov/ij/ 

 https://www.iaea.org/newscenter/multimedia/videos/safe-medical-imaging-for-children 

 https://www.iaea.org/topics/diagnosis-of-diseases 

 https://www.radiologyinfo.org/en/submenu.cfm?pg=test-treatment 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. N/A 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

http://www.diagnosticimaging.com/
http://www.who.int/diagnostic_imaging/en/
https://imagej.nih.gov/ij/
https://www.iaea.org/newscenter/multimedia/videos/safe-medical-imaging-for-children
https://www.iaea.org/topics/diagnosis-of-diseases
https://www.radiologyinfo.org/en/submenu.cfm?pg=test-treatment
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 Course evaluation. 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Annual updating of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department.. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

21- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

22- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: ______________________________________________ 

 
Program Coordinator: Saleh M. Alluqmani 

Signature:            Date Received: 5/3/1439 H 

Head of Department: Saleh M. Alluqmani 

Signature:                                                                                  

 

Date Received: 17/4/1439 H  
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T6.  Course Specifications (CS) 

Course title: Principles of Quantum Mechanics

 

Course code: 403344-3 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Quantum Mechanics 1  (Code: 403344-3)    

2.  Credit hours: 3 Hrs 

3.  Program(s) in which the course is offered. B.Sc Physics  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Dr.Abdelrahman Lashin 

5.  Level/year at which this course is offered: 5
th

 Level  /3
rd

 Year  

6.  Pre-requisites for this course (if any): Theoretical Methods in Physics (1) (403241-2) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 



 

 

 

 

 

 

219 MPP Module Handbook 

 

السعوديــة المملكــة العربيــة  

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

B  Objectives   

 

1.  What is the main purpose for this course? 

 

Explain that, the quantum mechanics is a more general theory which contains classical 

mechanics as a limiting case and in fact historically quantum mechanics was developed by 

analogy with classical theory. Demonstrate theoretical knowledge and have practical skills and 

personal attributes that will be required for quantum mechanics. Demonstrate an ability to 

initiate and sustain in-depth research relevant to quantum mechanics. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1- Outlines of the physical laws, principles and the associated proofs. 

2. Highlighting the day life applications whenever exist. 

3. Encourage the students to see more details in the international web sites and reference books 

in the library. 

4- Encourage the student to build an example of different experiments related to course 

5- Frequently check for the latest discovery in science 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course description:           

1- Wave-Particle Duality and Uncertainty: Probability interpretation for wave-functions; 

wave packets, momentum representation; group velocity and phase velocity for a free particle, 

dispersion and time evolution; uncertainty principle for position and momentum. 

2- The Schrödinger Equation: Introduction to operators and conjugate variables; eigenfunctions 

and eigenvalues, time-dependent and -independent wave equations; probability density and 

current; stationary states. 

3- Unbound Particles: solutions for a free particle, beams, one-dimensional potentials; 

boundary conditions; reflection and transmission for a square potential step and barrier; 

tunnelling.  

4- Bound Particles: Particle in an infinite potential well; zero-point energy; orthogonality and 

parity of eigenfunctions, normalization; eigenfunction expansions. Finite potential well. 

Harmonic oscillator. 3D box; separation of variables; degeneracy. 

5- Operator Methods: Observables and operators; Hermitian operators. Dirac notation, 

eigenstates and eigenvalues. Correspondence of observables with operators; orthogonality and 

completeness of eigenstates. Postulates of quantum mechanics. Probability of outcomes of 
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measurements; expectation values. Compatible and incompatible observables; commuting 

operators and simultaneous eigenstates; non-commuting operators; generalised uncertainty 

relations; minimum uncertainty states. The harmonic oscillator; ladder operators, eigenstates, 

equipartition. Time dependence; evolution of expectation values. Ehrenfest’s theorem. Time-

energy uncertainty relation. Symmetry operators and conserved quantities. 

6- Quantum Mechanics in Three Dimensions: General formulation. Spherically symmetric 

systems; orbital angular momentum; angular momentum operators; eigenvalues and eigenstates; 

orbital magnetic moment. Eigenfunctions; spherical harmonics; parity. Rotational invariance 

and angular momentum conservation. The three-dimensional harmonic oscillator; quantum 

numbers and degeneracies. Central potentials and conservation of angular momentum. 

Separation of variables; the radial equation. The hydrogen atom; quantum numbers; overall 

wavefunctions. Non-central potentials. 

7- Spin: Stern-Gerlach experiment and spin; spin eigenstates. Matrix methods applied to 

angular momentum; Pauli matrices; spinors. Combining spin and orbital angular momentum; 

combining spins; singlet and triplet states.  

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Wave Particle Duality, Probability, and the Schrodinger 

Equation 
 Radiation as Particles, Electrons as Waves. 
 Plane Waves and Wavepackets. 
 The Probability Interpretation of the Wavefunction. 
 The Schrodinger Equation. 
 The Heisenberg Uncertainty Relations. 
 The Probability Current. 
 Expectation Values and the Momentum in Wave Mechanics; The 

Momentum in Wave Mechanics, Wavefunction in Momentum Space. 

 

2 8 

 
 Eigenvalues, Eigenfunctions, and the Expansion Postulate 
 The Time-Independent Schrodinger Equation. 
 Eigenvalue Equations. 
 The Eigenvalue Problem for a Particle in a Box. 
 The Expansion Postulate and Its Physical Interpretation. 
 Momentum Eigenfunctions and the Free Particle; Normalization of the 

Free Particle Wave Function, Degeneracy. 
 Parity. 

 

2 8 

 
 One-Dimensional Potentials 
 The Potential Step. 

 The Potential Well. 

2 8 
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 The Potential Barrier. 

 An Example of Tunneling. 

 Bound States in a Potential Well. 

 The Harmonic Oscillator. 

 
 

 The General Structure of Wave Mechanics 
 Eigenfunctions and Eigenvalues; The Hamiltonian Operator. 

 Other Observables. 

 Vector Spaces and Operators. 

 Degeneracy and Simultaneous Observables. 

 Time Dependence and the Classical Limit. 

 

2 8 

 

 Angular Momentum 
 The Angular Momentum Commutation Relations. 

 Raising and Lowering Operators for Angular Momentum. 

 Representation of m,  States in Spherical Coordinates. 

 

1 4 

 

 The Schrodinger Equation in Three Dimensions and the Hydrogen 

Atom 
 The Central Potential. 

 The Hydrogen Atom. 

 The Energy Spectrum. 

 The Free Particle. 

2 8 

 

 Spin 
 Eigenstates of Spin 1/2. 

 The Intrinstic Magnetic Moment of Spin 1/2 Particles. 

 Addition of Two Spins. 

 The Addition of Spin 1/2 and Orbital Angular Momentum. 

 General Rules for Addition of Angular Momenta. 

 

1.5 6 

 Matrix Representation of Operators 
 Matrices in Quantum Mechanics. 

 Matrix Representation of Angular Momentum Operators. 

 General Relations in Marix Mechanics. 

 Matrix Representation of Spin 1/2. 

 

1.5 6 

 14 
weeks 

56 hrs 
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2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - - - - 70 

Credit 3 - - - - 3 

 

3. Additional private study/learning hours expected for students per week.  

Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, physical 

phenomena, and basic principles. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams. 

3. Lecturing method: Board, Power 

point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during 

the lecture. 

Discussions during the 

lectures 

Exams: 

a) Quizzes (E-

learning) 

b) Short exams (mid- 

term exams) 

c) Long exams 

(final) 

d) Oral exams 

. 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and intended 

learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. 

Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow 

together as an integrated learning and teaching process. (Courses are not required to include learning 

outcomes from each domain.)  

 

6 
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1.2 Describe the physical laws and 

quantities using mathematics 

  

2.0 Cognitive Skills 

2.1 Apply the laws of physics to 

calculate some quantities. 

1. Preparing main outlines for teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for the 

information in different references. 

5. Ask the student to attend lectures for 

practice solving problem. 

1. Exams (Midterm, final, 

quizzes) 

2. Asking about physical 

laws previously taught  

3. Writing reports on 

selected parts of the course. 

4. Discussions of how to 

simplify or analyze some 

phenomena. 

2.2 Solve problems in physics by using 

suitable mathematics.  

2.3 Analyse and interpret quantitative 

results. 

2.4 Apply physical principle on day 

life phenomena.  

2.5 Derive the physical laws and 

formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with recent 

developments in physics 

 Search through the internet and the 

library. 

 Small group discussion. 

 Enhance self-learning skills. 

 Develop their interest in Science 

through : 

(lab work, visits to scientific and 

research institutes). 

 Evaluate the efforts of 

each student in preparing 

the report. 

 Evaluate the scientific 

reports. 

 Evaluate the team work 

in lab and small groups. 

 Evaluation of students 

presentations. 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form. 
 Incorporating the use and utilization of 

computer, software, network and 

multimedia through courses  

 preparing a report on some topics 

related to the course depending on 

web sites  

 Evaluating the scientific 

reports.  

 Evaluating activities and 

homework 

4.2 Collect and classify the material for 

the course. 

4.3 Use basic physics terminology in 

English. 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor (NA) 
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6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises & Home works in-class problem solving, and 

an essay  
Weekly  20 % 

2 1
st
 Class Test Exam  8

th
 week 15 % 

3 2
nd

 Class Test Exam 11
th
 week 15% 

4 Final Exam  16
th

 week 50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

1. List Required Textbooks 

 

1- Griffiths, David J. Introduction to Quantum Mechanics. 2nd ed. Upper Saddle River, NJ: 

Pearson Prentice Hall, 2004.  

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

1- Sakurai, J. J. Modern Quantum Mechanics. Revised Edition. Reading, MA: Addison-Wesley; 

1994. 

2- Quantum Physics, Gasiorowicz S. 3rd ed. Hoboken, NJ: Wiley, 2003.  

3- Cohen-Tannoudji, Claude. Quantum Mechanics. 2 vols. New York, NY: Wiley, 1977. ISBN: 

9780471164326. 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 http://en.wikipedia.org/wiki/Quantum Mechanics/ 

 http://www.dmoz.org/Science/Physics/Quantum Mechanics/ 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. N/A 

 

 

http://en.wikipedia.org/wiki/Quantum%20Mechanics/
http://www.dmoz.org/Science/Physics/Quantum%20Mechanics/
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F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 
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 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

23- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

24- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______Abdelrahman Lashin________________________ 

 

Signature: __________________________        Date Report Completed:  ____________ 

 
Program Coordinator: Saleh M. Alluqmani 

Signature:                                                        Date   Received:   5/3/1439 H 

Head of Department: Saleh M. Alluqmani 

Signature:                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date Received: 17/4/1439 H  
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  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403386-4 

Course title: Physics of Radiation Therapy (1) 

Course Coordinator: Prof. Dr. Faiz     

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

1.  Course title and code: Physics Radiation Therapy (1)  (Code: 403386)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

One of medical physics academic staff members 

5.  Level/year at which this course is offered : 6th Level /3rd Year   

6.  Pre-requisites for this course (if any): Physics of Radiation Effects (403384-2) 

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

8.  Location if not on main campus: Main campus  

9.  Mode of Instruction (mark all that apply) 

     a.  traditional classroom                                        What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                          What percentage? 

     d.  correspondence                                                 What percentage? 

     f.   other                                                                  What percentage? 

Comments:  

 

15% 

15% 

 

70% 
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B  Objectives   

1.  What is the main purpose for this course? 

On completion of this course, students should be able to: 

- Describe the basic principles underlying radiotherapy methods; 

- Explain the principles of radiotherapy equipment; 

- Define the characteristics of clinical beams and their measurement; 

- Describe dosimetry measurements used in radiotherapy; 

- Perform basic treatment planning in radiotherapy; 

- Perform basic QC for equipment in radiotherapy; 

- Describe the use of sealed and unsealed sources in radiotherapy; 

- Discuss a range of clinical applications. 

2.  Briefly describe any plans for developing and improving the course that are being implemented.  

(e.g. increased use of IT or web based reference material,  changes in content as a result of new 

research in the field) 

To improve the student\s expert in the field of Physics of Radiation Therapy 

1- Cooperate with Hospitals to increase student’s expert in field 

2. Increase the students’ open discusstion with radiation experts in the department. 

3. Encourge students to register to webinars and worshops related to the radiotherapy physics offered 

hospitals and medical organisations in KSA, in addition to that offered online by IAEA. 

4- Encourage the student to write frequently report about different topics in field using references in the 

liberary and the SDL 

5- Frequently updating of the course topics 
 

C.  Course Description (Note:  General description in the form used in Bulletin or handbook) 

 

Course Description: 

This course provides the necessary practical and theoretical background for the support of a radiotherapy 

physics service within radiotherapy.  The course provides the bais for understanding physical principles 

within radiotherapy, focusing on clinical application. Important topis are: Equipment for 

generating/delivering ionizing elctron- and photon radiation, clinical radiation dosimetry, characteristics 

and specifications of radiation fields, treatment planning (volume definitions, field setup, fractionations, 

modern techniques and dose calculation algoritms), quality assurance,  and posibilities and limtations 

related to treatment modalities like brachytherapy and particle therapy 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 Radiation in the Treatment of Cancer 
 Kilovoltage x-ray Units 
  Linear Accelerator  
  Cobalt Machines 
  Simulator 

2 6 

 

 Dose Distribution and Scatter analysis 
 Phantoms 
 Depth Dose Distribution 
 Percentage Depth Dose 
 Tissue-Air Radio 
 Scatter-air Ratio 

 

2 6 

 

 Patient dose Computation Methods 

 Acquisition of patient data 

 Treatment simulation 

  Source to axis distance and isocentric techniques   

2 6 

 

 A system of Dosimetric calculations 

 Dose calculation parameters 

 Practical applications 
            (a)Accelerator Calculations 

    (b)Cobalt-60 Calculations 

    (c) Irregular Fields 

    (D)Asymmetric Fields  

2 6 

 

 Treatment Planning I:Isodose Distribution 

 Isodose chart 

 Measurement of isodose curves. 

1 3 
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 Treatment Planning: Patient data, Corrections, and set-up 

 parameters of isodose curves 

 Wedge filters 

 Combination of radiation fields 

 Wedge field techniques 

 Tumor dose specification for external photon beams 

2 6 

 Treatment Planning: Field Shaping, Skin dose, and Field Separation. 

 Field blocks 

 Field shaping 

 Skin dose 

 Separation of adjacent fields 

1 3 

 Electron beam Therapy. 

 Electron interactions 

 Determination of absorbed dose 

 Characteristics of clinical electron beams 

 Field shaping 

1 3 

 Dose Fractionation in radiotherapy. 
 Quality Assurance 

1 3 

 

 Students Presentations in Selected Radiotherapy Topics 
 

1 3 

 15 
weeks 

45 hrs 

 

 Labaratory Experiments. 
Practicing the protocol for the determination of absorbed dose from high-energy photon and electron 

beams. Performing dosimetry and quality assurance for radiation therapy machines. Participating in the 

treatment plans of cancer patients. 

 Dose calculation and output check of Cobalt unit 

 Dose calculations and output check of  LINAC 

 Manual Planning 1 (patient contouring – treatment plan verification – isodose distribution – 
radiation fields arrangements) 

 Manual Planning 2 (weighing of radiation fields – correction of surface irregularities – isodose 
shift method – correction for tissue inhomogenities) 

 Computerized planning (treatment volume and irradiated volume definitions – organ at risk – 
volume dose histogram – modal doses – maximum dose – hot spot – MIRD method) 
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2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial 
Laboratory 

or Studio 
Practical Other: Total 

Contact 

Hours 
45  45   90 

Credit 3  1   4 

 

3. Additional private study/learning hours expected for students per week.  
8 
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Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 
List the patient dose 

computation methods 

9. Lectures 

10. Tutorials 

11. Individual Assignment 

12. Discussions 

n) Solve some example during the 

lecture. 

o) Quizzes  

p) Short exams (mid- term exams) 

q) Long exams (final) 

r) Discussions during the lectures. 

s) Home work. 

 

1.2 

Recognize the basic physical 

principles of radiotherapy 

treatment planning 

1.3 

Outline the merits and 

drawbacks of each 

equipment used in 

radiotherapy 

2.0 Cognitive Skills 

2.1 

The ability Solve problems 

related to the patient dose 

calculation 

 

7. Analatyical problems in 

field 

o) Aissgnments included 

calculation of patient dose 

in selscted clinical 

situations 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  
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2.2 

The ability to choose the 

appropriated field 

arrangement technique for 

treatment planning  

8. Individual Assigments 

9. Group Assigments 

10. Lab work 

 

p) Open ended tasks (clinical 

treatment plans problem) 

q) Lab exam 

r) Homework 

s) Final exam 

t) Short exams 

u) Reports 

 

2.3 

The ability Compare 

between the electron and 

photon beam therapy.  

. 

3.0 Interpersonal Skills & Responsibility 

3.1 Demonstrate the protocol 

for both manual and 

computerized  radiotherapy 

treatment plannig  

9. Writing an essay 

10. Presentations in 

some selected topics 

11. Small Group 

Discussion. 

12. Visits to Hospitals  

to Improve Students’ 

Expert in Field 

k) Essay (Group Assessment) 

l) Presentations (individual and 

Group Assessment) 

m)Lab exam 

n) Homework 

o) Final exam 

p) Report on field (Individual 

Assessment) 

3.2 
Choose the appropriate field 

arrangements  for selected 

clinical treatment plans 

4.0 Communication, Information Technology, Numerical 

4.1 

Demonstrate the dose 

distribution using manual 

and computerized methods.  

9. Group Discussions 

10. Reports 

11. Presentations 

12. Treatment plans of 

selected clinical situation 

13. Simulation 

radiotherapy treatment 

planning  

h) Essay (Group Assessment) 

i) Presentations (individual and 

Group Assessment) 

j) Report in field (Individual 

Assessment) 

k) Treatment plans evaluation using 

some websites 

4.2 

Interpret the difference in 

isodose distribution of 

different field arrangements 

of selected clinical treatment 

plans  

4.3 

Illustrate the Protocol of 

optimum setup of quality 

assurance for selected 

clinical situations 

5.0 Psychomotor 

5.1 N/A N/A N/A 

   

6. Schedule of Assessment Tasks for Students During the Semester 
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 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises & Home works All weeks 5 % 

2 Lab. Part All weeks 20 % 

3 Activity (reports ) All week 5% 

4 Midterm  1 6th week 10% 

5 Midterm 2 10th week 10% 

6 Final Exam  16th week 50% 

 

D. Student Academic Counseling and Support 

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) 

Each student will supervise by academic adviser in physics Department and the time table for academic 

advice were given to the student each semester. (2 hrs per week) 

 

E Learning Resources 

1. List Required Textbooks 

1. F. M. Khan, “The Physics of Radiation Therapy”, 5th Edition, Lippincott Williams and 
Wilkins,U.S.A.,2015.  (Electronic + Hard Copies). 

2.  E. B. Podgorsak, (Editor), Radiation Oncology Physics: A Handbook for Teachers and Students, IAEA , 
2005. (electronic copy) 

(http://www-pub.iaea.org/MTCD/publications/PDF/Pub1196_web.pdf) 

2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

1- Philip Mayles,Alan Nahum”handbook of radiotherapy physics:theory and practice” 
      Taylor&Francis, 2007. 

2- Faiz.M.Khan “Treatment Planning in radiation Oncology” 3rd aedition,Lippincott 
        Williams&Wilkins,  2011. 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 
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 http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-
401 

 http://radonc.uams.edu/research/medical-physics-research/dicoman/ 

 https://www.iaea.org/topics/cancer-treatment-radiotherapy 

 https://www.radiologyinfo.org/en/info.cfm?pg=ebt 

 https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet 

5. Other learning material such as computer-based programs/CD, professional standards or regulations and 

software. N/A 

 

F. Facilities Required 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in 

classrooms and laboratories, extent of computer access etc.) 

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

There are enough classrooms provided with a good accommodation, including good air condition, good Data 

show, suitable white board. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

In each class room and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)  

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer white 

board.  

 

G   Course Evaluation and Improvement Processes 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 
 Annual updating of course content. 

http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://radonc.uams.edu/research/medical-physics-research/dicoman/
https://www.iaea.org/topics/cancer-treatment-radiotherapy
https://www.radiologyinfo.org/en/info.cfm?pg=ebt
https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of 

assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department.. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for 

improvement. 

25- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

26- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: ______________________________________________ 

Signature: __________________________        Date Report Completed:  20/2/1439 H 

Name of Field Experience Teaching Staff : Dr/ Faiz Elghoriby 

Program Coordinator: Saleh M. Alluqmani 

Signature: __________________________          Date Received: 5/3/1439 H 

Head of Department: Saleh M. Alluqmani 

Signature:                                                                                  

 

 

 

 

 

 

Date Received: 17/4/1439 H  
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 
 

 
 

 

 

 

 

 

 

 

 

  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403385-4 

Course title: Medical Radiation Physics 1 

Course Coordinator: Dr. Taha Alfawwal    

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Medical Radiation Physics 1 (Code: 4032280-4)    
2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Dr. Taha Alfawwal    

5.  Level/year at which this course is offered: 3
rd

  Year/Level 6  

6.  Pre-requisites for this course (if any): Physics of radiation effect  (403284-2) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 
The mode of instruction  is distributed and used two items [Traditional classroom with 80%, and 20% 

blended (traditional and online)].  

 

 

 

 

 

B  Objectives   

 

  

 

 

 

 

 

20% 

 

80% 
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1.  What is the main purpose for this course? 

At the end of this course the students will be able to:  

 Explain general aspects of radioactive  decay processes; Beta decay, Alpha decay,  electron 

capture.  

 Outline of the types of radiation Sources; radioactivity, Transformation mechanisms, 

Transformation Kinetics. 

 Explain Interactions of  ionizing radiation with Matter by studying  the interactions of  

alpha and beta charged particles with  Matter  and  interactions of gamma electro charged 

particles with  Matter. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

Increased use of web based reference material, and may changes in content as a result of new 

research in the field. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

This course is interested in study the interactions and energy deposition by ionizing radiation in 

matter; concepts, quantities and units in radiological physics. The use of radioactive sources for 

radiotherapy including: materials used, source construction, dosimetry theory and practical 

application, dosimetric systems, localization and reconstruction.  The course covers low dose 

rate, high dose rate and permanently placed applications. 

 

 

 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
Introduction 
Scientific Fundamental   , Excitation and Ionization 
Characteristic x-ray. Binding Energy 
The chart of nuclides 

1 week 
 

3 hrs 

 

General Aspects of Radioactive Decay Processes; 

Beta decay, Alpha decay,  Electron capture etc .. 

 
 
 

3 Weeks 
 
 

 

6 hrs 

The radiation Sources ;Radioactivity, Transformation Mechanisms, 

Transformation Kinetics 

 

 
1 Week 

 

3 hrs 

The Activity; Naturally Occurring Radiation, Serial Transformation 2 Week 6 hrs 
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Machine sources such as 

X Rays machine: 

Accelerated Charged Particle 

Linear Accelerator 

1
st
 class Test 

2 Week 6 hrs 

Interaction of  radiation with matter 
Alpha particle interactions, Beta particle interactions 
Specific ionization, Mass stopping power 
Linear energy transfer and Bremsstrahlung 

 

 
 

3 Weeks 
 

 

9  hrs 

Internal Conversion Electrons 

Interaction of gamma radiation with matter 

Interaction of neutrons  with matter 

 

1 week 3 hrs 

Radiation biology 

Radiation protection concepts and applications 

2
nd

 Class Test Exam 

 
2 week 

 
6 hrs 

 15 
weeks 

45 hrs 

Practical part: 
 The Human arm model--1 

 The Human arm model--2 

 Fluids Motion (Simulation) 

 Doppler effect (Simulation) 

 Action potential (Simulation) 

 Eye vision 

 X-ray 

 Radioactive Dating (Simulation) 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - 42 - - 87 

Credit 3 - 1 - - 4 

3. Additional private study/learning hours expected of  students per week.  

 

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the 

appropriate learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching 

strategy ought to reasonably fit and flow together as an integrated learning and teaching 

process. (Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1  

 

a1 . Outline of the  general 

aspects of  radioactive  

decay processes; Beta decay, 

Alpha decay,  Electron 

capture      

Manage  the  chapter by 

the general idea of the 

meaning  of radioactive 

decay process and the 

benefit of it. 

Demonstrate the course 

information and 

principles through 

lectures.  

 

 

 

1. Home work 

2. Interactive      

discussion 

3. Short exam1 

4. Short exam2 

5. Final exam 

 

 

 

 

 

 

 

 
1.2 a2. Describe types of 

radiation Sources; 

Radioactivity, 

Transformation 

Mechanisms, 

Transformation Kinetics 

 

Describing   types of 

radiation sources  with 

solving problems 

          1 Oral questions 

          2.Presentations 

          3 .Quizzes 

          4. Problem solving 

 

 

1.3 a.3 Define Interactions of  

ionizing radiation  with 

Matter by studying  the :- 

1- Interactions of  alpha 

and beta charged 

particles with  Matter  

2- Interactions of 

Select suitable Showing 

power point presentation 

for explanation the 

interaction of radiation 

with matter 

         1 Oral questions 

          2. Presentations 

          3 .Quizzes 

          4. Problem solving 
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gamma electro 

charged particles 

with  Matter  

 
1.4 a4- Reproduce  of  X Rays:  

Accelerated Charged 

Particle,  Linear Accelerator 

and X-ray machines. 

 

2.0 Cognitive Skills 

2.1 b1. Creating practical 

experiments for  

measurements radiation 

doses using 

thermoluminscence 

dosimeters..                                 
 

 Lectures 

 

 

 Exam must 

contain questions 

that can measure 

these skills.  

 

2.2 b2. Applying the 

mathematical calculation 

of the  radiation doses 

using mathematical and 

computer software 

 Brain storming 

 -Discussion 

 Quiz and exams 

 Discussions after 

the lecture 

3.0 Interpersonal Skills & Responsibility 

3.1 At the end of the course, the 

student will be able to: 

C1.  work effectively in a 
group to make a decision. 

-. 

- Lab work 
-  

Evaluate the efforts of 
each student in 
preparing the report. 
Evaluation of students 
presentations 
 

3.2 C2. Analyse obtained data and 
how to manage it. 

-  

Case Study 
- Active learning 
-  

 

Evaluate the scientific 
values of reports. 
Evaluate the work in 
team 
 

C3. Make a certain decision 
fast especially during data 
acquisition.  

Small group discussion 

Evaluation of the role of 
each student in  lab group 
assignment. 

4.0 Communication, Information Technology, Numerical 

4.1 

D1. Enhancing the ability of 
students to use computers 

and internet. 

 

Homework (preparing a 
report on some topics 
related to the course 

depending on web sites). 

 

Evaluation of 
presentations 
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4.2  
D2. Know how to write a 

report 
Seminars presentation Evaluation of reports 

4.3 D3. Perform effective 
communication with 

colleagues and faculty 
members 

 

Field visits to hospitals Practical exam 

5.0 Psychomotor 

5.1 N. A N. A N. A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 

essay (single and/or group project, and poster).   

Weekly 10% 

2 1
st
 Class Test Exam 7

th
 10% 

3 2
nd

 Class Test Exam 13
th

 10% 

4 Final Practical Exam & Lab. Reports. 15
th

 20% 

5 Final Exam 16
th

-17
th

 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester. (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

1- Herman Cember and Thomas E. Johnson "introduction to Health Physics" 4
th

 Ed. McGraw-Hill 

200921.  

2.Ervin B. Podgorsak "Radiation physics for medical physicists" Springer 2006. 

2. List Essential References Materials (Journals, Reports, etc.) 

ICRP web sities go to http:// ICRP.org/publications.asp 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 
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1. Stabin " Radiation Protection and dosimetry" , Springer 2007  

2. Simon Cherry, Michael E. Phelps "Physics in Nuclear  Medicine" 3rd add," Saunders 2003 

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

ICRP web sities go to http:// ICRP.org/publications.asp 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 Staff web site 

 

F. Facilities Required 

 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

1.  Accommodation (Lecture rooms, laboratories, etc.) 

 Class room is already provided with data show 

The area of class room is suitable concerning the number of enrolled students (68) and air 

conditioned. 

 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

2. Computing resources 

 Providing class rooms with computers and labs with data show. 

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Questionaries (Course survey and Examination survey) 

 Open discussion in the class room at the end of the lectures 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

Course Survey 

Program Survey 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific movies. 

 Periodical revision of course content. 
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 After the agreement of Department and Faculty administrations 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

27- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

28- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ Dr. Taha Alfawwal 

_______________________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 

 
 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403390-2 

Course title: Physics of Ultrasound in 

Medicine    

 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department: College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title: Physics of Ultrasound in Medicine Course Code: 403391-2    
2.  Credit hours: 2 (2+0+0) Hr 

3.  Program(s) in which the course is offered: Bachelor’s of Science (B.Sc) Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

 

4. Course Language: English 

5.  Name of faculty member responsible for the course 

Dr. Hosam Salaheldin Ibrahim 

6.  Level/year at which this course is offered: 3
th

  Year / Level 6 

7.  Prerequisites for this course (if any): Health Physics (403383-3) 

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

9.  Location, if not on the main campus: Main campus (Abdeia) and Alzaher campus 

10.  Mode of Instruction (mark all that apply) 

 

     A.  Traditional classroom                                        What percentage?   

 

     B.  Blended (traditional and online)                       What percentage?  

 

     C.  E-learning                                                          What percentage? 

 

     D.  Correspondence                                                 What percentage? 

 

     F.   Other                                                                  What percentage? 

 

Comments:……………………………………………………………………………………. 

 

√ 80% 

20% √ 
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B  Objectives   

 

1. What is the main purpose of this course? 

 

The overall goal is to study the physical characteristics of ultrasound, generation methods and 

different medical applications as a safe medical imaging technique. 

 

Upon completion of the course, the student should be able to: 

 

1. Identify the basic fundamentals of ultrasound (US) waves: Physics of wave 
motion, ultrasound intensity, and attenuation of ultrasound. 

2. Perform basic mathematical calculations related to US physics. 

3. List and describe the components of a US transducer. 

4. Comprehend transducer construction and how US waves are generated, detected 
and received by the transducer. 

5. Differentiate between different types of  ultrasound imaging modes (i.e., A mode, 
B mode, M-mode and 2D Echocardiography). 

6. Describe the various functions performed by the transducer and how to 
manipulate them for the best image quality. 

7.  Describe the types of Doppler evaluation and identify the similarities and 
differences. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g., Increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

- The E-Learning system is being conducted.  
- The instructor suggests that the students should learn the basic structure of physics of human 

hearing and its mechanisms.  

- Also, the measurement of acoustic of hearing should be conducted for the students. 

- To carry out an assay, encourage the students to use different web search engines,  writing 

software packages, statistical softwares....etc.  

- Interpersonal skills, relating to the ability to interact with other people and to engage in team- 

working through group discussion.  

- Problem solving skills, relating to qualitative and quantitative information.  
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C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

Waves in Elastic Media 

1.1 General Definitions 

1.2 kinds of mechanical waves 

 Longitudinal Wave  

 Transverse Wave  

1.3  Physical Description of Both Longitudinal and Transverse Waves 

1-Graphical representation of a longitudinal wave 

2. Graphical representation of a transverse wave 

 The transverse wave displacement equation of the at any time 

and position 

  Description of  transverse traveling wave 

1.4 The propagation of sinusoidal wave  through a string  who has a 

mass per unit length () and is under a tension (F) 

2 4 

Ultrasound Waves 

2.1 General Definitions 

2.2 Ultrasound (US) intensity 

 Relation between Ultrasound intensity and  maximum pressure 

(Pm) in the medium 

Solved problems 

2.2 Acoustic Impedance 

2.3 Attenuation of Ultrasound (US) (Absorption, Reflection and 

Scattering) 

2.3.1- Specular Reflection & Transmission  

 The intensity reflection coefficient 

 The intensity transmission coefficient 

Solved problems 

2.3.2 – Scattering 

2.3.3 – Absorption 

2.4. Overall Attenuation definitions and equations 

2.5. Intensity at half value thickness definitions and equations 

2.6 The logarithmic attenuation coefficients on frequency for some 

tissues 

4 8 

Generating and Detecting of Ultrasound 

3.1 The Piezoelectric Effect: 

3 6 
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• Naturally occurring crystalline materials 

• Artificial materials  

• What is a crystal? 

3.2 Generating of  Ultrasound (US) 

3.3 Detecting of US 

3.4 Detecting or receiving of  US 

3.5 Transducer Design 

3.6 Resonance Frequency 

3.7 Ultrasound (US) For medical applications 

Us Presentation Modes 

1-A-Mode 

2-B-Mode 

B-mode images may be displayed as either “static” or “real-time” 

images 

Real-time B-mode images are useful in 

3-The M-mode 

2D Echocardiography 

The time required to obtain images 

Pulse Repetition Period (PRP) 

Image Frame Rate and Spatial Sampling 

Transducer selection 

4 8 

The Doppler Effect: 

1- Measurement of the frequency shift. 

2- Measurement of reflection from media of different acoustic 

impedances. 

2 4 

 15 

weeks 

30 hr 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
30 - - - - 30 

Credit 2 - - - - 2 

 

3. Additional private study/learning hours expected of students per week.  

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

4 
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On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate learning 

domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 
Knowledge 

At the end of this course the student should be able to: 
1.1 Describe acoustic 

quantities and their 

relationships, namely: 

displacement, pressure, 

particle velocity, phase 

velocity, acoustic 

impedance, absorption, 

energy density and 

intensity 

- Classroom lectures  

- Tutorials and 

independent study 

assignments  

- Individually hand 

written assignments 

required use of library 

reference material and 

web sites to identify the 

information required to 

complete tasks.  

- E-learning through the 

university website. 

- Graded  homework. 

- Assignments. 

- Quizzes.  

- Oral Group Discussion.  

- Class tests (e.g. 15 

minute multiple choice 

test on content on 

completion of each topic) 

with a defined ratio of the 

final assessment of the 

course. Multiple choice 

knowledge item on final 

exam  

 

1.2 Recognize the basic 

knowledge of ultrasound 

wave generation, 

detection, and receiving 

using transducer. 
1.3 List the basic modes of 

ultrasound imaging.   

Outline the basic 

information about Doppler 

effect and its applications. 
1.4 Recognize how to assess, 

improve and  develop the 

quality of medical 

ultrasound images. 

2.0 
Cognitive Skills 

At the end of this course the student should be able to: 
2.1 Expalin the physics 

ultrasound (US) waves 

basics, concerning the 

concepts, principles, 

and theories.  

- Explain and justify 

several unsolved 

examples and unsolved 

problems  in lecture 

under the supervision of 

the instructor. 

- Encourage the students to 

- Graded  homework. 

- Class exams. 

- Final Exam. 

- Group and individual 
2.2 Investigate the 

transducer, structure, 
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defects and problems in 

a field of study using a 

range of sources and 

draw valid conclusions. 

analyze and enhance  the 

medical images using 

experimental software 

systems for freehand 

three-dimensional 

ultrasound imaging such 

as Stradwin and .   
 
 

assignments require 

application of analytical 

tools in problem solving 

tasks.  

- Class participation. 

 

 

2.3 Distinguish between 

different types of 

ultrasound imaging 

modes. 
2.4 Recognize and predict the 

fundamentals and functions 

of Doppler effect. 

3.0 
Interpersonal Skills & Responsibility 

At the end of this course the student should be able to: 
3.1 Work effectively in groups 

as well as individuals and 
appraise the cooperation 

through teamwork to assess 

and criticize various 

emergent problems. 

- Discuss with students. 

- Group presentation. 

-Group assignment (the 

instructor should meet with 

each group part way through 

project to discuss and advise 

on approach to the tasks).  

- Individual student 

assignment or report carries 

out using the internet and/or 

library as a source of search. 

- Evaluation of group 

reports and individual 

contribution within the 

group. 

-  Peer or self assessment.  

- Evaluation of the capacity 

for independent study 

which could be assessed 

in individual assignments. 

 

3.2 

 
Demonstrate a 

comprehensive knowledge 

of the principles of problem 

solving  within the 

ultrasound profession in 

order to resolve issues in 

practice. 

 
3.3 Develop the capacity to 

critically reflect on personal 

and professional practice in 

order to identify potential 

areas of development. 

4.0 
Communication, Information Technology, Numerical 

At the end of this course the student should be able to: 
4.1 Communicate effectively 

with others through oral or 

written reports. 

- Essay questions 

- Group presentation 

- Encouraging assays, 

reports and presentations.  

- Encourage the student to 

use the modern 

Information and 

Communication 

Technology (ICT)  tools to 

prepare the required essays, 

reports, and/or projects.     

- Also, the students should 

conduct the ideal proper 

style and referencing 

format as specified in 

college style manual.      

- Assessments of student’s 

assignments. 

- Evaluation of group 

reports and individual 

contribution within the 

group.  

-  Reports and 

presentations.  
- Instructor’s feedback  

- Final and short exams 

include different 

problems which need 

numerical and technical 

skills.  

4.2 Evaluate and disseminate 

written and verbal 

information, with due regard 

to the  practice needs and 

relatives. 

 
4.3 Demonstrate ICT to appraise 

and critically evaluate 

research relevant to 

advanced  ultrasound 

practice.  
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5.0 Psychomotor 

5.1 Not applicable (N/A) N/A N/A 

   

 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of 

Total Assessment 

1 Homework & Quizes, Problems, case study, and an 

Essay (Project)    

To be assigned 

Weekly  
20 % 

2 1
st
 Class test   7

th
  15% 

3 2
nd

 Class test   13
th

  15% 

4 Final Exam  16
th

 -17
th

  50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 

1. Jerrold T. Bushberg, J. Anthony Seibert, Edwin M. Leidholdt Jr, and John M. Boone, The 

Essential Physics of Medical Imaging, Lippincott Williams & Wilkins, A Wolters Kluwer, 3
rd

 

Ed (2012). 

2. List Essential References Materials (Journals, Reports, ………………………….etc.) 

1. Medical Image Analysis journal, Elsevier Science Ltd.  

https://www.journals.elsevier.com/medical-image-analysis/ 

http://obgyn.onlinelibrary.wiley.com/hub/journal/10.1002/(ISSN)1469-0705/ 

 

2. List Recommended Textbooks and Reference Material (Journals, Reports, ……..etc.) 

1. William R. Hendee, E. Russell Ritenour, Medical Imaging Physics, Wiley-Liss, Inc. 4
th

 Ed 

(2002). 

2. Paul Davidovits, Physics in Biology and Medicine, Elsevier Inc Ltd, 3
rd

 Ed (2002).  

https://www.journals.elsevier.com/medical-image-analysis/
http://obgyn.onlinelibrary.wiley.com/hub/journal/10.1002/(ISSN)1469-0705/
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4. List Electronic Materials, Web Sites, Facebook, Twitter, ………………………..etc.) 

1- Free Software from the Medical Imaging Group 

http://mi.eng.cam.ac.uk/~rwp/Software.html 

2- Ultrasound Imaging 

https://www.class-central.com/tag/ultrasound%20imaging 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software.  

1. The Microsoft Office for editing reports.  

2.  The Matlab and Image J software package to train the student about how making image 

processing.  

 

F. Facilities Required 

 

Indicate requirements for the course, including the size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good data show slide projector, and suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each lecture classroom and laboratory, there is a data show, and a suitable white board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

N/A 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

1. Question to students on the course evaluation.  

2. Question to students on the exam evaluation.  

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

1. Internal revisions by the staff members about  the courses and examinations.  

2. Questionnaires to job owners in the graduate employer evaluation. 

  

3  Processes for Improvement of  Teaching 

 

1. Periodical revisions to the course specification, reports and evaluations of the instructor.  

2. Continuous training courses on teaching improvements for staff member  

http://mi.eng.cam.ac.uk/~rwp/Software.html
https://www.class-central.com/tag/ultrasound%20imaging
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3. Using scientific flash and movies. 

4. Processes for Verifying Standards of Student Achievement (e.g., Check marking by an 

independent  member teaching staff of a sample of student work, periodic exchange and remarking 

of tests or a sample of assignments with staff at another institution) 

 

 Efficiency of course will be reflected in the results of the class, which reviewed by members 

of the teaching staff in addition to other duties such as discussing ideas and ways of teaching 

and learning.  

 The course should be developed periodically to ensure that it contains the latest 

developments in the field of study.  

 Development could be put as an objective in the report of the course to be achieved each 

semester  

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

Continuous observations of the following processes:  

 Statistical data feedback from questionnaires to students on the Instructor evaluation.  

 Internal revisions by the staff members about the courses and examinations.  

 Statistical data feedback from questionnaires to job owners in the graduate employer 

evaluation in order to improve the course according to the needs of the outer community.  

 Statistical data feedback from questionnaires to the student needs in order to improve the 

course according to the needs of the students.  

 Observation of the student results from examinations...  

 

Name of Instructor: _______Dr. Hosam Salaheldin Mohamed 

Ibrahim____________________ 

 

Signature:        Date Report Completed:  23/4/1439 

 

Name of  Field Experience Teaching Staff _____________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 
 

 
 

 

 

 

 

 

 

 

 

  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403388-2 

Course title: Radiation Protection 

 

Course Coordinator: Dr. Ramadan. A. 

Hassan 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Radiation Protection     (code: 403388-2)    

2.  Credit hours: 2 (2+0+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics. 

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Ramadan. A. Hassan 

5.  Level/year at which this course is offered: Level 6/ 3
rd

 Year  

6.  Pre-requisites for this course (if any): Physics of radiation effect (403384-2) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage?  

 

     f.   Other                                                                  What percentage?  

 

 

Comments: 

The mode of instruction  is distributed and used three items [Traditional classroom with 80%, blended 

(traditional and online) 10%, and Traditional online with 10%]. 

 

 
80% 

 

  

 

10% 

 

 

10% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate and consolidate the basic radiation protection physics 

concepts as the information about Radiological quantities and units, acquire information about 

External Radiation Safety, study the Shielding against ionizing radiation , study the Internal 

Radiation Safety, and acquire radiation safety information about non-ionizing radiation 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material, changes in content as a 

result of new research in the field) 

1-list the information about Radiological quantities and units  

2-Acquire information about External Radiation Safety  

3- Study the Shielding against ionizing radiation  

4- Study the Internal Radiation Safety  

5-Acquire radiation safety information about non-ionizing radiation 

 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

This course study of the foundations radiation protection concepts, dose limitation, lung models 

, shielding for gamma rays, X-ray , computer tomography and radiotherapy machines, beta and 

neutrons and ways to minimize radiation exposure to various internal and external systems to 

the limits of radiation. In addition this course study the ways of radiation safety from non 

ionizing radiation 

 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Radiological quantities and units; 

1. Radioactivity quantities  

2. Activity, specific activity, activity concentration, activity 

per area, Specific quantities for radon.  

3. Radiation Safety Guides  

4. Organizations that set standards  

5. Philosophy of Radiation Safety 

6. ICRP Basic Radiation Safety Criteria 

2 4 

 External Radiation Safety 
 Basic Principles  

Shielding against ionizing radiation; 

Penetration depths of charged particles, Electrons and positrons, Photons  

Basic shielding concept Attenuation data of radioactive sources in 

3 6 
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shielding materials,  

Gamma ray Photons Shielding  

X-ray Shielding  

NCRP 147Methodology  
 Computed Axial Tomography Radiotherapy Machines 
 1

st
 Class Test Exam 

2 4 

 Particle Shielding  

Beta Shielding  

Neutrons Basic shielding concepts,  

Attenuation data of various neutron sources in shielding materials 

optimization 

2 4 

 Internal Radiation Safety  
Principles of Control Surface contamination limit  

Optimization Internal Radiation Safety;  

Quantities for internal dosimetry, 

Limits, constraints, action levels Power.  

 

2 4 

 Evaluation of Radiation Safety Measures  
Estimated of Internal deposited radioactivity 

 In-Vivo Bioassay 

 Individual monitoring  

Surface contamination  

Particle sizing  

Methods for measuring radon gas  

Activated charcoal  

Alpha track detectors  

Electret ion chambers  

Grab samples  

Exercises and Solved problems 

2
nd

 Class Test Exam 

4 8 

 15 
weeks 

30 hrs 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
30 - - - - 30 

Credit 2 - - - - 2 

 

3. Additional private study/learning hours expected of students per week.  

 

 

4 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the 

appropriate learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching 

strategy ought to reasonably fit and flow together as an integrated learning and teaching 

process. (Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Recognize facts, principle and 

concepts of elementary radiation 

protection Physics 

1- Demonstrating the basic 

principles through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 

3. Lecturing method: Board, 

Power point 

4. Discussions 

5. Brain storming 

6. Start each chapter by general 

idea and the benefit of it. 

Solve some example 

during the lecture. 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term 

exams) 

c) Long exams (final) 

d) Oral exams 

Discussions during the 

lectures. 

1.2 Describe concepts, Procedures of 

radiation protection 

1. Demonstrating the basic 

principle of the experiment. 

2. Show the best ways to  perform 

the experiments 

3. Show the best ways to 

demonstrate the results. 

4. Show the best way to write the 

reports about the experiment. 

5. Discussion with the student 

about the results.  

Home work. 

Writing scientific Reports. 

Doing team research or 

team project. 

Doing team work to 

perform some experiments 

Discussions during the 

class. 

2.0 Cognitive Skills 

2.1 Apply the laws of radiation 

protection physics. 

1. Preparing main outlines for 

teaching 

2.Following some proofs 

3.Define duties for each chapter  

4.Encourage the student to look for 

the information in different 

references 

5.Ask the student to attend lectures 

for practice solving problem 

1.Midterm's exam. Exams, 

short quizzes 

2.Asking about physical 

laws previously taught  

3.Writing reports on 

selected parts of the 

course 

4.Discussions  of how to 

simplify or analyze some 

phenomena 

2.2 Solve  problems  in  radiation 

protection Physics  by  using  

suitable mathematical principles 

2.3 Analyse and interpret quantitative 

results 

2.4 Express the radiation protection 

physical phenomena 

mathematically.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-  Search through the internet and  Evaluate the efforts of 
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learning  to  be  aware with recent 

developments in physics 

use the library. 

 Lab work. 

 Small group discussion. 

 Enhance educational skills. 

 Develop their interest in Science 

through :( lab work, field trips, 

visits to scientific and research. 

 Encourage the student to attend 

lectures regularly  

 Give students tasks of duties 

each student in 

preparing the report. 

 Evaluate the scientific 

values of reports. 

 Evaluate the work in 

team 

 Evaluation of the role of 

each student in  lab 

group assignment 

 Evaluation of students 

presentations 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form 
 Homework  

 preparing a report on some 

topics related to the course 

depending on web sites. 

 

 Evaluation of 

presentations  

 Evaluation of reports  

 Practical exam 

 Homework. 

 Final exams.  

4.2 Collect and classify the material 

for a course 

4.3 Use basic physics terminology in 

English 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor 

5.1 N. A N. A N. A 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 

essay (single and/or group project, and poster).   

Weekly 20% 

2 1
st
 Class Test Exam 7

th
 15% 

3 2
nd

 Class Test Exam 13
th

 15% 

4 Final Exam 16
th

-17
th

 50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 
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1. List Required Textbooks 

 Herman Cember and Thomas E. Johnson "introduction to Health Physics" 4th edi. McGraw-Hill 

2009 21.  

Simon Cherry, Michael E. Phelps "Physics in Nuclear Medicine" 3rd add," Saunders 2003 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

Stabin " Radiation Protection and dosimetry" , Springer 2007   

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

ICRP.com, NCRP.com 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room require a TV screen at least 65 inch-and smart, and double layer white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 
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3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

29- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

30- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______R. A. Hassan_________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 
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  Course Specifications (CS) 

Program: Medical Physics 

Course code: 403391-1 

Course title: Computing in Medicine 

 

Course Coordinator: Hosam I. Salaheldin 

This form Compatible with NCAAA 2013 Edition  
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department: College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title: Computing in Medicine              Course Code: 403391-1    
2.  Credit hours: 1 (1+0+0) Hr 

3.  Program(s) in which the course is offered: Bachelor of Science (B.Sc) Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

 

4. Course Language: English 

5.  Name of faculty member responsible for the course 

Dr. Hosam Salaheldin Ibrahim 

6.  Level/year at which this course is offered: Level 6 / 3
th

  Year  

7.  Prerequisites for this course (if any): Laser in Medicine (403381-2) 

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

9.  Location, if not on the main campus: Main campus (Abdeia) and Alzaher campus 

10.  Mode of Instruction (mark all that apply) 

 

     A.  Traditional classroom                                        What percentage?   

 

     B.  Blended (traditional and online)                       What percentage?  

 

     C.  E-learning                                                          What percentage? 

 

     D.  Correspondence                                                 What percentage? 

 

     F.   Other                                                                  What percentage? 

 

 

Comments: The mode of instruction  is distributed and used two items [Traditional classroom with 

80%, and 20%blended (traditional and online)] 

 

√ 80% 

20% √ 
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B  Objectives   

 

2. What is the main purpose of this course? 

 
Computer software is used for diagnosis of diseases. It can be used for the examination of internal 

organs of the body. Advanced computer-based systems are used to examine delicate organs of the body. 

Some of the complex surgeries can be performed with the aid of computers. Medical imaging is a vast 

field that deals with the techniques to create images of the human body for medical purposes. Many of 

the modern methods of scanning and imaging are largely based on the computer technology. 

 
After completing this course student should recognize the followings: 

                                  

3. The use of  Information & Communication Technologies (ICT) in medicine. 

4. The improvement of the medical image quality using image processing software.  

5. The modern application of computer in medical areas as a surgical tool. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g., Increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

- The E-Learning system is being conducted.  
- Students should learn a programming language (e.g. Matlab package, visual C++, ….etc).  

- To carry out an assay, encourage the students to use different web search engines,  writing 

software packages, statistical softwares....etc.  

- Interpersonal skills, relating to the ability to interact with other people and to engage in team- 

working through group discussion.  

- Problem solving skills, relating to qualitative and quantitative information.  

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
Computer Digital and Analog Basics   

Storage and transfer of data between computer number systems 

 Decimal form (Base 10) 

Binary form 

Conversions between decimal and  binary forms 

1 1 
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Digital Representation of Data Bits, Bytes, and Words 

Digital  Representation  of  Different  Types  of  Data 

Storage  of  Positive Integers 

Binary Representation of Signed Integers  
Analog Data And Conversion Between Analog and Digital    Forms 
Advantages and Disadvantages of the Analog and Digital Forms 

Solved problems 

Quiz 1 

Quiz 2 

2 2 

Computer in Imaging, Nuclear Medicine  

Pulse-Height Analyzer  

Digital  Image  Formats in Nuclear Medicine 

Nuclear medicine, computers is used for: 

 The Data Acquisition, 

 Data Storage.  
 Processing of Data.  
Formation of digital images. 

2 2 

Display, Conversion of a Digital Image into an Analog Video Signal. 

Grayscale Cathode Ray Tube Monitors. 

Image  Acquisition in Nuclear Medicine. 

Frame   Mode (Static, dynamic, gated). 

List-mode  acquisition. 

The  advantage  of list-mode   acquisition. 

The  disadvantage  of list-mode   acquisition. 

Solved problems. 

Quiz 1 

1
st
 Class Test Exam 

2 2 

 
Information & Communication Technologies (ICT) and medicine 

 Patient records 

 Medical equipments 

 Research 

 Web-based diagnosis 

 Expert systems 

 Communications 

 Computers and the disabled 

2 2 

Digital Image Processing 

Function of Image Processing 

General Areas of Image Processing 

Clipping 

 Point Operations 

 Look-Up Table (LUT) 

Contrast Point Operation 

Image Processing in Nuclear Medicine  

Brightness    of   Image  

Image Contrast 

Image Contrast Differences 

2 2 
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Histograms 

Image Histogram 

Region or ROI (region of interest) 

Image Histogram Operations 

• Histogram Stretching 

• Histogram Sliding 

• Histogram equalization 

• Other Histogram Information 

Local Operations 

Convolution )(kernel) 

• Low Pass Filter  

• High Pass Filter  

2
nd

 Class Test Exam 

2 2 

Smoothing Filters 

Linear  Smoothing Filters 

Mean Or Average Filter  

Gaussian Smoothed Filter 

Non-linear Smoothing Filters 

Median Filter 

Enhance Filters 

 Edge enhancement 

 Edge detection 

  Directional Edge Detection 

 Laplacian Edge Detection 

 Sobel Edge Detection 

 Prewitt Edge Detection 

2 2 

 15 

weeks 

15 hr 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
15 - - - - 15 

Credit 1 - - - - 1 

 

3. Additional private study/learning hours expected of students per week.  

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the 

appropriate learning domains (see suggestions below the table).  

2 
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Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching 

strategy ought to reasonably fit and flow together as an integrated learning and teaching 

process. (Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 
Knowledge 

At the end of this course the student should be able to: 
1.1 Define the basic knowledge 

of computer related to the 

medical signal and/or image 

processing.  

- Classroom lectures  

- Tutorials and 

independent study 

assignments  

- Individually hand 

written assignments 

required use of library 

reference material and 

web sites to identify 

the information 

required to complete 

tasks.  

- E-learning through the 

university website. 

- Graded  homework. 

- Assignments. 

- Quizzes.  

- Oral Group Discussion.  

- Class tests (e.g. 15 

minute multiple choice 

test on content on 

completion of each topic) 

with a defined ratio of the 

final assessment of the 

course. Multiple choice 

knowledge item on final 

exam  

 

1.2 Outline the basic 

information & 

communication 

technologies (ICT) related 

to medicine. 
1.3 State various image quality  

enhancement techniques.   
1.4 Recognize how to improve 

and  develop the medical 

signal and /or image related 

to essential different 

medical imaging (e.g. 

nuclear medicine, MRI, 

ophthalmic and US image 

processing). 

2.0 
Cognitive Skills 

At the end of this course the student should be able to: 
2.1 Summarize general areas 

of image processing. 
- Explain and justify 

several unsolved 

examples and unsolved 

problems  in lecture 

under the supervision of 

the instructor. 

- Encourage the students 

to analyze and enhance  

the medical images 

using certain image 

processing program 

packages (e.g. 

MATLAB, Image J 

software).   

- Graded  homework. 

- Class exams. 

- Final Exam. 

- Group and individual 

assignments require 

application of analytical 

tools in problem solving 

tasks.  

- Class participation. 

 

2.2 Compare between low 

pass filter and  high pass 

filter. 
2.3 Differentiate between 

Clipping, Point 

Operations and Look-Up 

Table (LUT). 
2.4 Design different codes using 

a programming language to 

locate and enhance the 

medical signal  and/or image.  
2.5 Differentiate between 
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different types of 

Histograms 
 
 

 

2.6 Explain linear  

smoothing filters and  

non-linear smoothing 

filters. 
2.7 Interpret the effect of  edge 

detection different operators 

(e.g.  Laplacian, Sobel and  

Prewitt) on the image 

details. 

3.0 
Interpersonal Skills & Responsibility 

At the end of this course the student should be able to: 
3.1 Work effectively in groups 

as well as individuals. 

- Discuss with students. 

- Group presentation. 

- Group assignment (the 

instructor should meet with 

each group part way through 

project to discuss and advise 

on approach to the tasks).  

- Individual student 

assignment or report carries 

out using the internet and/or 

library as a source of search. 

- Evaluation of group 

reports and individual 

contribution within the 

group. 

-  Peer or self assessment.  

- Evaluation of the capacity 

for independent study 

which could be assessed 

in individual assignments. 

 

3.2 

 
Justify a short report in a 

written form and/or orally 

using appropriate scientific 

language. 

4.0 
Communication, Information Technology, Numerical 

At the end of this course the student should be able to: 
4.1 Illustrate information 

technology and modern  

computer tools to locate and 

retrieve scientific information 

relevant to computing in 

medicine. 

- Essay questions 

- Group presentation 

- Encouraging assays, 

reports and presentations.  

- Encourage the student to 

use the modern 

Information and 

Communication 

Technology (ICT)  tools 

to prepare the required 

essays, reports, and/or 

projects.     

- Also, the students should 

conduct the ideal proper 

style and referencing 

format as specified in 

college style manual.      

- Assessments of student’s 

assignments. 

- Evaluation of group 

reports and individual 

contribution within the 

group.  

-  Reports and 

presentations.  
- Instructor’s feedback  

- Final and short exams 

include different problems 

which need numerical and 

technical skills.  

4.2 Appraise the cooperation 

through teamwork to assess 

and criticize various emergent 

problems.  
4.3 Interpret the defined noise 

and artifacts an in the 

medical images to be 

improved using different 

signal and/or image 

processing package.   

  

 

5.0 Psychomotor 
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5.1 Not applicable (N/A) N/A N/A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of 

Total Assessment 

1 Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study.   
Weekly   10 % 

2 1
st
 Class test.   7

th
  15% 

3 2
nd

 Class test.   13
th

  15% 

4 An essay (single and/or group project, and poster).  14
th

 10% 

5 Final Exam.  16
th

-17
th

 50% 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 

1. Rachel A. Powsner, Edward R. Powsner, Essentials of Nuclear Medicine Physics and 

Instrumentation, A John Wiley & Sons, Ltd, 3
rd

 Ed (2013). 

2. List Essential References Materials (Journals, Reports, ………………………….etc.) 

1. Medical Image Analysis journal, Elsevier Science Ltd.  

https://www.journals.elsevier.com/medical-image-analysis/ 

3. List Recommended Textbooks and Reference Material (Journals, Reports, ……..etc.) 

  

1. Paul Davidovits, Physics in Biology and Medicine, Elsevier Inc Ltd, 3
rd

 Ed (2008).  

4. List Electronic Materials, Web Sites, Facebook, Twitter, ………………………..etc.) 

 https://www.mathworks.com/products.html 

 https://imagej.net/Downloads 

  https://www.dartmouth.edu/~library/biomed/guides/research/medimages.html 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software.  

https://www.journals.elsevier.com/medical-image-analysis/
https://www.mathworks.com/products.html
https://imagej.net/Downloads
https://www.dartmouth.edu/~library/biomed/guides/research/medimages.html
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1. The Microsoft Office for editing reports.  

2.  The Matlab and Image J software package to train the student about how making image 

processing.  

 

F. Facilities Required 

 

Indicate requirements for the course, including the size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good data show slide projector, and suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each lecture classroom and laboratory, there is a data show, and a suitable white board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

N/A 

 

G   Course Evaluation and Improvement Processes 

 

2 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

Question to students on the course evaluation.  

Question to students on the exam evaluation.  

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

Internal revisions by the staff members about  the courses and examinations.  

Questionnaires to job owners in the graduate employer evaluation.  

3  Processes for Improvement of  Teaching 

 

Periodical revisions to the course specification, reports and evaluations of the instructor.  

Continuous training courses on teaching improvements for staff member  

Using scientific flash and movies. 

4. Processes for Verifying Standards of Student Achievement (e.g., Check marking by an 

independent  member teaching staff of a sample of student work, periodic exchange and remarking 

of tests or a sample of assignments with staff at another institution) 

 

 Efficiency of course will be reflected in the results of the class, which reviewed by members 

of the teaching staff in addition to other duties such as discussing ideas and ways of teaching 

and learning.  

 The course should be developed periodically to ensure that it contains the latest 

developments in the field of study.  

 Development could be put as an objective in the report of the course to be achieved each 

semester  
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5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

Continuous observations of the following processes:  

 Statistical data feedback from questionnaires to students on the Instructor evaluation.  

 Internal revisions by the staff members about the courses and examinations.  

 Statistical data feedback from questionnaires to job owners in the graduate employer 

evaluation in order to improve the course according to the needs of the outer community.  

 Statistical data feedback from questionnaires to the student needs in order to improve the 

course according to the needs of the students.  

 Observation of the student results from examinations...  

 

Name of Instructor: _______Dr. Hosam Salaheldin Mohamed 

Ibrahim____________________ 

 

Signature:        Date Report Completed: 17/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator:  

 

Signature:                                             Date Received: 24/4/1439 



 

 

 

 

275 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي



 

 

 

 

276 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي



 

 

 

 

277 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي



 

 

 

 

278 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي



 

 

 

 

279  |MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مـــة للتقـويــالهيئــــة الوطنيـ  

 والاعـــتــمـــاد الأكــاديــمــــي
 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & 

Assessment 
 



 

 

 

 

280 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

 

 

 

Level 7 

403495-4 Physics of Nuclear Medicine 

403492-4 Medical Radiation Physics II 

403493-3 Physics of Radiation Therapy II 

403496-3 Physics of Biomaterial  

403370-3 Solid State Physics I 

102101-2 The Bibography of Prophet Muhammed (PBUH) 

605401-2 The Holy Quraan IV 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Physics of Nuclear Medicine   (code: 403495-4)    

2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

Ramadan. A. Hassan 

5.  Level/year at which this course is offered: Level 7/4
th

 year  

6.  Pre-requisites for this course (if any): Physics of Medical Imaging / Code: 403389-3 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

     b.  blended (traditional and online)                       What percentage? 

     c.  e-learning                                                          What percentage? 

     d.  correspondence                                                 What percentage?  

     f.   other                                                                  What percentage?  

Comments: 

The mode of instruction  is distributed and used three items [Traditional classroom with 80%, blended 

(traditional and online) 10%, and Traditional online with 10%]. 

 

 

 

 

 

 

80%  

 

  

 

10% 

10% 

  

 



 

 

 

 

283 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

B  Objectives   

 

1.  What is the main purpose for this course? 

This course is designed to demonstrate and consolidate the physical principles of radioisotopes 

used in medicine and biology and operation of related equipment, lecture include; 

1 Basic Nuclear Medicine Physics,  

2 Formation of Radionuclides,  

3 Nonscintillation Detectors,  

4 Nonimaging Scintillation Detectors,  

5 Imaging Instrumentation,  

6 Radioisotopes medical applications 

7 Nuclear medicine imaging  

9 Quality Control 

10 Radiation protection in nuclear medicine 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

1-Cooperate with Nuclear medicine centers to find how they deal with the practical subjects.  

 2- Posting some course material on the websites to help the students.   

 3-Frequently check the latest discovery in science to improve the course objectives.   

4- Cooperate with other educational institutions to find how they deal with the subject.  

5- Re- new the course references frequently.  

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

The course will cover the principle of radioisotopes used in medicine and operation of related 

equipment, such as formation of radionuclides, non-scintillation detectors, nonimaging 

scintillation detectors, imaging instrumentation, radioisotopes medical applications, nuclear 

medicine imaging and quality control. This course will provide a conceptual and experimental 

background in nuclear medicine physics sufficient to enable students to take courses that are 

more advanced in related fields. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Basic of Nuclear Medicine Physics,  

1. Isotopes, Isotones, and Isobars 

2. Radioactive transformations 

3. Radioactivity 

4. Half & average life 

Solved problems, Quizzes and homework exercises  

1 3 

  Formation of Radionuclides,  
5. Production & properties of Radio-Isotopes 

6. Methods of Production 

7. Radioisotopes Generators  

8. Transient & Secular equilibrium 

9. Cyclotron 

10. Nuclear reactors 

Solved problems, Quizzes and homework exercises  

2 6 

 Nonscintillation Detectors,  
1- Gas-Filled Detectors (Theory, Principles) 

1. Characteristics of the Major Voltage Regions 

2. Types of Gas-Filled Detectors (Ionization Chambers, Proportional 

Counters, Geiger Counters) 

2- Semiconductor Detectors 

3- Photographic Detectors 

Solved problems, Quizzes and homework exercises 

2 6 

 Nonimaging Scintillation Detectors,  
1- Structure and Characteristics of the Crystal Scintillation Detector 

2- Sodium Iodide Detector Energy Spectrum 

3- Other Peaks in the Energy Spectrum of the Source 

4- Types of Crystal Scintillation Detectors  

Solved problems, Quizzes and homework exercises 

2 6 

 Imaging Instrumentation,  
1- Radiation Scanners & Gamma camera 

2- Positron emission tomography  

Solved problems, Quizzes and homework exercises 

1
st
 Class Test Exam 

2 6 

 Radioisotopes medical applications 
1- Uses of Radioisotopes in The Study of Metabolic pathway 

2- Radioimmunoassay (RIA)  

3- Radiotherapy 

Solved problems, Quizzes and homework exercises 

2 6 
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 Quality Control 
1- Nonimaging Devices (Dose Calibrator, Survey Meters,Crystal 

Scintillation Counters)  

2- Imaging Devices (Planar Gamma Camera) 

Solved problems, Quizzes and homework exercises 

2 6 

 Radiation protection in nuclear medicine 
1- Limiting of External & Internal Exposure 

Solved problems, Quizzes and homework exercises 
 Revision and Solved problems 
 2

nd
 Class Test Exam 

2 3 

 15 

weeks 

 

45 hrs 

 

Practical part: 
1- Radioactive decay calculation (rad pro simulation) 

2- Radioactive decay calculations 

3- Abilities of α, β and γ rays to pass through the air;(rad lab sim.) 

4- Determining the Effect of thickness of Absorber;(rad lab sim.) 

5- Determining the Effect of types of Absorber;(rad lab sim.) 

6- Effect of types of voltage on GM;(rad lab sim.) 

7- Geiger Counter ;(rad lab sim.) 

8- Rad lab gamma spectroscopy software 

9- Dose Calibrator quality control (QC) 

10- Survey Meters quality control (QC) 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - 42 - - 87 

Credit 3 - 1 - - 4 

 

3. Additional private study/learning hours expected of students per week.  
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Recognize facts, principle and 

concepts of Nuclear Medicine 

Physics. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams 

3. Lecturing method: Board, Power 

point 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during 

the lecture. 

Exams: 

a) Quizzes (E-learning) 

b) Short exams (mid- term 

exams) 

c) Long exams (final) 

d) Oral exams 

Discussions during the 

lectures. 

1.2 Describe concepts, Procedures of 

some experiments in Nuclear 

Medicine Physics. 

1. Demonstrating the basic principle 

of the experiment. 

2. Show the best ways to  perform the 

experiments 

3. Show the best ways to demonstrate 

the results. 

4. Show the best way to write the 

reports about the experiment. 

5. Discussion with the student about 

the results.  

Home work. 

Writing scientific Reports. 

Doing team research or 

team project. 

Doing team work to perform 

some experiments 

Discussions during the 

class. 

2.0 Cognitive Skills 

2.1 Apply the laws of Nuclear Medicine 

Physics. 

1. Preparing main outlines for 

teaching 

2.Following some proofs 

3.Define duties for each chapter  

4.Encourage the student to look for 

the information in different references 

5.Ask the student to attend lectures 

for practice solving problem 

1.Midterm's exam. Exams, 

short quizzes 

2.Asking about physical 

laws previously taught  

3.Writing reports on 

selected parts of the course 

4.Discussions  of how to 

simplify or analyze some 

phenomena 

2.2 Solve problems by using  suitable 

mathematical principles 

2.3 Analyse and interpret quantitative 

results 

2.4 Express the phenomena 

mathematically.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-  Search through the internet and use  Evaluate the efforts of 



 

 

 

 

287 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

learning  to  be  aware with recent 

developments in physics 

the library. 

 Lab work. 

 Small group discussion. 

 Enhance educational skills. 

 Develop their interest in Science 

through :( lab work, field trips, 

visits to scientific and research. 

 Encourage the student to attend 

lectures regularly  

 Give students tasks of duties 

each student in preparing 

the report. 

 Evaluate the scientific 

values of reports. 

 Evaluate the work in team 

 Evaluation of the role of 

each student in  lab group 

assignment 

 Evaluation of student's 

presentations 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 

4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form 
 Homework  

 preparing a report on some topics 

related to the course depending on 

web sites. 

 

 Evaluation of 

presentations  

 Evaluation of reports  

 Practical exam 

 Homework. 

 Final exams.  

4.2 Collect and classify the material for 

a course 

4.3 Use basic physics terminology in 

English 

4.4 Acquire the skills to use the internet 

communicates tools. 

5.0 Psychomotor 

5.1 N. A N. A N. A 

   

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 

essay (single and/or group project, and poster).   

Weekly 10% 

2 1
st
 Class Test Exam 7

th
 10% 

3 2
nd

 Class Test Exam 13
th

 10% 

4 Final Practical Exam & Lab. Reports. 15
th

 20% 

5 Final Exam 16
th

-17
th

 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (2 hrs per week) 
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E Learning Resources 

 

1. List Required Textbooks 

Rachel A. Powsner, Edward R. Powsner "Essential Nuclear Medicine Physics" Blackwell Publishing 

Ltd 2006 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

1. Simon Cherry, Michael E. Phelps "Physics in Nuclear Medicine" 3rd add," Saunders 

2003 

2. Peter F. Sharp, Howard G. Gemmell and Alison D. Murray "Practical Nuclear Medicine 

3rd add."  Springer–Verlag London Limited 2005 

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

1. Journal of nuclear medicine technology; http://tech.snmjournals.org/ 

2. Journal of nuclear medicine; http://jnm.snmjournals.org/ 

3. Journal of medical physics; http://www.jmp.org.in/md.asp 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

-http :// www.springer.com 

- http:// www.sciencedirect.com 

-http:// www.gigabedia .org 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

There are enough laboratories for experimental physics, provided with air conditions, good data 

show, and experimental equipment.  

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board.  

 

G   Course Evaluation and Improvement Processes 

http://tech.snmjournals.org/
http://jnm.snmjournals.org/
http://www.jmp.org.in/md.asp
http://www.springer.com/
http://www.sciencedirect.com/
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1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Coupling  the theoretical part with laboratory part 

 Periodical revision of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

31- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

32- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______R. A. Hassan_______________________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Medical Radiation Physics 2 (Code: 403492-4)    
2.  Credit hours: 4 (3+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics.  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Dr. Taha Alfawwal    

5.  Level/year at which this course is offered: 4
th

 Year/Level 7  

6.  Pre-requisites for this course (if any): Medical Radiation Physics 1 (4032280-4)    

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 
The mode of instruction  is distributed and used two items [Traditional classroom with 80%, and 20% 

blended (traditional and online)].  

 

 

 

 

B  Objectives   

 

 

  

 

 

 

 

 

20% 

 

80% 
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1.  What is the main purpose for this course? 

At the end of this course the students will be able to:  

1- Acquire basics of exposures by cosmic radiation and cosmogenic radionuclides, origin and     

   Kinds of cosmic radiation, exposures by cosmic radiations and, terrestrial radiations.  

2-Acquire the basic of the radiation protection quantities and units, and operational quantities. 

3-Calculate the entrance skin dose for patients undergoing diagnostic X-ray.  

4-Describe types of  phantoms of the human body.  

5- Acquire information about occupational exposures and Environmental source geometries 

6- Acquire different methods for  external dosimetry. 

7- List the différents route of radionucléides intime.  

8-Calculate the internal dose using Médical Interna Radiation Dose, MIRD method. 

9- Acquire procedure  of  direct measurement of internal dosimetry. 

10- Describe the methods for decontamination. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

Increased use of web based reference material, and may changes in content as a result of new 

research in the field. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

This course is interested in studying how the internal and external radiation doses and different 

ways to measure the radiation doses and the study of the nature of the radioactive contamination 

and how to make decontamination factor.  

 

 

 

1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 

Part A Exposures from natural and man-made radiation sources   
Exposures by cosmic radiation and cosmogenic radionuclides 

Origin and kinds of cosmic radiation 

Exposures by cosmic radiations 

Terrestrial radiation 

External exposures  

Internal exposures 

 

 

 
 
 
 
3 

weeks 
 
 

 

 

 

 

9 hrs 

Part B: External dosimetry.  
•    Introduction 

Protection and operational quantities 

Protection quantities  
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• The basic Dosimetric Quantities 

• Absorbed dose 

• Protection Quantities  

• Mean Absorbed Dose 

• Equivalent Dose 

•  effective dose  

 
• Operational Quantities  

• Ambient Dose Equivalent  

•  Directional Dose Equivalent 

• Personal Dose Equivalents 

Relationship between Qauntities  for Radiological Protection and Monitoring 

Purpose  
Dosimetric models  

Models and phantoms of the human body 

characteristics of phantom 

diagnostic phantoms, PMMA Phantom, 
Personal calibration phantoms, slab, chest and finger phantom 

Idealized geometries representing occupational exposures 

Environmental source geometries 

Methods of calculating protection quantities in computational models 

1
st
 Class Test 

 
 
 
 
 
 
 
4 

weeks 

 

 

 

 

 

 

12 hrs 

Part C Patients dosimetry 

Incidence Air Kerma 

Entrance Surface Air Kerma 

X-ray tube output 

Dose length product 

Computer tomogram Kerma Index100,a, 100, CW 

Direct and indirect dose assessment 

 

 

  

 

 3 

weeks 

 

 

 

9 hrs 

Part D- Medical Internal Radiation Dose 
 

Absorption through intact skin , Systemic behaviour of radionuclides, 

Excretion,  

Calculation of Radiation Dose   (MIRD METHOD) 

Cumulative activity 

Equilibrium absorbed dose constant 

Absorbed Fraction 
Mean Dose per Cumulative Activity 

Mean Dose per Cumulative Activity 

Whole Body Dose and Effective Dose 

W hole Body Dose and Effective Dose 
Patient dosimetry in diagnostic X-ray

  

 

 

 

 

 

 

 

   4 

weeks 

  

 

 

  

 

 

 

 

 

 

 

  12hrs 

-Part  E  Methods of individual monitoring  

              Decontamination 
2

nd
 Class Test 

 1 week        

     

 3 hrs 

 15 
weeks 

45 hrs 
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Practical part: 
 The Human arm model--1 

 The Human arm model--2 

 Fluids Motion (Simulation) 

 Doppler effect (Simulation) 

 Action potential (Simulation) 

 Eye vision 

 X-ray 

 Radioactive Dating (Simulation) 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - 42 - - 87 

Credit 3 - 1 - - 4 

3. Additional private study/learning hours expected of  students per week.  

 

 

 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

 

 

 

 

 

 

 

 

 

 

 

6 



 

 

 

 

295 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

Code 

# 

NQF Learning 

Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1  

 

a1. Outline about 

fundamentals of  Naturally 

Occurring Radioactivity 

and Types of exposure  

 

Start  each chapter by general 

idea of the meaning  of 

exposure  

Demonstrate the course 

information and principles 

through lectures.  

Describing   radiation 

protection concepts with 

solving problems 

Describing   the procedure of 

Calculation  the internal dose 

using Médical Interna 

Radiation Dose, MIRD 

method. 

 

 

6. Home work 

7. Interactive      

discussion 

8. Short exam1 

9. Short exam2 

10. Final exam 
1.2 

a2. Describe calibration of 

thermoluminscence 

dosimeters  

          1 Oral questions 

          2.Presentations 

          3 .Quizzes 

          4. Problem solving 
1.3 a3.State operational 

radiation  quantities 

  

         1 Oral questions 

          2. Presentations 

          3 .Quizzes 

          4. Problem solving 
1.4 a4. Memorize protection 

radiation  quantities. 
1.5 a5. Describe   students 

different methods of 

medical internal dosimetry 
1.6 a6. State  fundamentals of 

Decontamination concept 

and    reduction factor  
1.7 a7. Memorize the 

importance of Skin 

equivalent dose 

calculation. 

2.0 Cognitive Skills 

2.1 b1. Evaluating  the internal 

effective dosses  for organs 

in nuclear medicine  and 

related      fields of studies. 

 Lectures. 

 Brain storming. 

 Discussion. 
 

 Exam must contain 

questions that can 

measure these skills.  

 

 Exam must contain 

questions that can 

measure these skills.  

- Quiz and exams 

- Discussions after 

the lecture 
 

2.2 b2.Applying  the 

mathematical expressions 

in calculating the external 

and internal doses         due 

to external and internal 

exposure. 
2.3 b3. Integrate information 

technology (IT) based 

solution into radiation. 
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3.0 Interpersonal Skills & Responsibility 

3.1 C1.  work effectively in a 
group to make a decision. 

 -. 

3.2 C2. Analyse obtained data 
and how to manage it. 

-  

- Lab work 
-  

Evaluate the efforts of 
each student in preparing 
the report. 
Evaluation of student 
presentations 

3.2 

 
C3. Make a certain decision 
fast, especially during data 
acquisition.  

- Case Study 
- Active learning 
 

 

Evaluate the scientific 
values of reports. 
Evaluate the work in 
team. 

4.0 Communication, Information Technology, Numerical 

4.1 Enhancing the ability of 
students to use 
computers and internet. 

 

Homework (preparing a 
report on some topics related 
to the course depending on 
web sites). 

 

Evaluation of presentations  
 

4.2  Know how to write a 

report 

Perform effective 

communication with 

colleagues and faculty 

members 
 

Seminars presentation 

 

Evaluation of reports  

 

4.3 Enhancing the ability of 

students to use programs 

designed for medical 

internal radiation dose 

software  

and enhancing their ability 

to interpret the results. 

Know how to write a report 

Field visits to hospitals Practical exam 

5.0 Psychomotor 
5.1 N. A N. A N. A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 

Homework, quizzes, unsolved problems, oral 

presentation, class discussion and case study and an 
Weekly 10% 
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essay (single and/or group project, and poster).   

2 1
st
 Class Test Exam 7

th
 10% 

3 2
nd

 Class Test Exam 13
th

 10% 

4 Final Practical Exam & Lab. Reports. 15
th

 20% 

5 Final Exam 16
th

-17
th

 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by an academic adviser in physics Department and the time table for 

academic advice were given to the student each semester. (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

1- Herman Cember and Thomas E. Johnson "introduction to Health Physics" 4
th

 Ed. McGraw-Hill 

200921.  

2.Ervin B. Podgorsak "Radiation physics for medical physicists" Springer 2006. 

2. List Essential References Materials (Journals, Reports, etc.) 

ICRP web sities go to http:// ICRP.org/publications.asp 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

 

1. A.Kaul " Radiological Protection" London Bostein , Group VIII , V 4, 2005 

2. IAEA: Radiological Physics: 2014. 

3. Stabin " Radiation Protection and dosimetry" , Springer 2007  

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

ICRP web sities go to http:// ICRP.org/publications.asp 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 Staff web site 

 

F. Facilities Required 

 

Indicate requirements for the course, including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

1.  Accommodation (Lecture rooms, laboratories, etc.) 

 The class room is already provided with data show 

 The area of the classroom is suitable concerning the number of enrolled students (68) and air 
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conditioned. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

2. Computing resources 

 Providing the classroom with computers and labs with data show. 

3. Other resoures (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Questionaries (Course survey and Examination survey) 

 Open discussion in the classroom at the end of the lectures 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Course Survey 

 Program Survey 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific movies. 

 Periodical revision, of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 After the agreement of Department and Faculty administrations 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

33- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: _______ Dr. Taha Alfawwal 

_______________________________________ 

 

Signature:                                                    Date Report Completed:  23/4/1439 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course Title: Physics of Radiation 

Therapy (2) 

Course Code: 403386-4 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 H 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Physics Radiation Therapy (2)  (Code: 403439)    

2.  Credit hours: 3 (2+1+0) Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Prof. Dr. Samir S. Natto 

5.  Level/year at which this course is offered: 4
rd

 Year / 7
th

 Level 

6.  Pre-requisites for this course (if any): Physics of Radiation Therapy 1 (403386-4) 

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

8.  Location if not on main campus: Main male campus (Abdeia) and Alzaher female 

campus. 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 

15% 

15% 

 

70% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

 

On completion of this course, students should be able to: 

 

- Master the most common treatment techniques used in external radiation therapy 

- Describe the basic principles for the construction of a radiation treatment room from 

radiation protection point of view. 

- Summarize the most common treatment techniques used in external and internal 

radiotherapy; 

- Characterize the different imaging modalities used in radiotherapy treatment planning 

- Discuss a range of clinical applications. 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

To improve the student’s expert in the field of Physics of Radiation Therapy 

1- Cooperate with Hospitals to increase student’s expert in field 

2. Increase the students’ open discusstion with radiation experts in the department. 

3. Encourge students to register to webinars and worshops related to the radiotherapy physics 

offered hospitals and medical organisations in KSA, in addition to that offered online by 

IAEA. 

4- Encourage the student to write frequently report about different topics in field using 

references in the liberary and the SDL 

5- Frequently updating of the course topics 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

This course provides knowledge on advanced radiation therapy modalities to improve the 

quality of radiotherapy.The course covers methods of internal and external radiotherapy, 

intensity modulation, as well as 3D-conformal radiotherap. Different calculation algorithms for 

treatment planning, the impact of inhomogeneities, simulation and control systems as well as 

radiation biological aspects of radiation therapy with models for fractional treatment are studied. 

additionally, the imaging modalities used in radiotherapy. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 
 Computed Tomograpgy Image Acquisition 
 Volumetric Imaging 
  3D CT acquisition modes 
  CT Artifacts 

  Limitations of 3D Imaging of Moving Anatomy 

 4D CT Scanning 

 Volumetric Imaging in the Treatment Room 

1 3 

 
 Magnetic Resonance Imaging in Treatment Planning 
 Principles of Magnetic Resonance Imaging  
 Rationale for the use of Magnetic Resonance Imaging in treatment 

planning  
 Problems with the use of Magnetic Resonance Imaging in treatment 

planning.  
 Methods to allow the use of Magnetic Resonance Imaging in treatment 

planning.  
 Clinical sites of Magnetic Resonance Imaging application in treatment 

planning. 

2 6 

 
 3D-Conformal Radiotherapy  

 Generalities and patient identification 

 Anatomic data acquisition and beam definition 

 Dose calculation and optimization 

 Verification and treatment realization 

 Volume and dose determination    
 

2 6 

 
 Intensity-Modulated Radiation Therapy (IMRT) 
 Principles and methods 

 Importance of radiation intensity modulation in radiotherapy 

 Treatment planning 

 Mathematic modelling of IMRT 

 Optimization algorithm 

2 6 

 

 Stereotactic Radiosurgery (SRS) 

 Stereotactic Radiosurgery techniques  

 Dosimetry  

 Dose Calculation Algorithms  

 Quality Assurance.  

 Clinical Application  

1 3 
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 Proton Beam in Radiotherapy 
 Physics of Proton Transport in Medium 

 Models of Dose Distributions 

 Treatment Implentation 

 Clinical Applications 

2 6 

 Total Body Irradiation (TBI). 

 Clinical Goals  

 Dose and Dose Rate 

 .Dose Specification  

 Available Techniques  

 Dosimetry Considerations 

1 3 

 Total Skin Electron Irradiation. 

 General Clinical and Patient-Related Problems  

 .Physical and Practical Requirements 

1 3 

 High Dose Rate Brachytherapy. 

 Systems of Implant Dosimetry 

 Implantation Techniques, 

 Afterloading 

  Quality Assurance 

2 6 

 

 Students Presentations in Selected Modern Radiotherap Topics 

 

1 3 

 15 
weeks 

45 hrs 

 
 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial 
Laboratory 

or Studio 
Practical Other: Total 

Contact 

Hours 
45 - - - - 45 

Credit 3 - - - - 3 

 

3. Additional private study/learning hours expected of students per week.  
6 



 

 

 

 

 

 

 

304 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

ـاد الأكــاديــمــــيوالاعـــتــمــ  

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment 

Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods and 

intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the learning 

outcome. Each course learning outcomes, assessment method, and teaching strategy ought to 

reasonably fit and flow together as an integrated learning and teaching process. (Courses are not 

required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 
List the imaging acquisition methods 

used in 3D treatment planning 

13. Lectures 

14. Tutorials 

15. Individual Assignment 

16. Discussions 

t) Solve some example 

during the lecture. 

u) Quizzes  

v) Short exams (mid- 

term exams) 

w) Long exams (final) 

x) Discussions during the 

lectures. 

y) Home work. 

 

1.2 

Recognize the basic physical 

principles of moder radiotherapy 

treatment techniques 

1.3 

Outline the merits and drawbacks of 

external and internal radiotherapy 

treatment techniques 

2.0 Cognitive Skills 

2.1 
The ability Solve problems related to 

the patient dose calculation 

 

11. Analatyical problems in 

field 

12. Individual Assigments 

13. Group Assigments 

14. Lab work 

 

v) Aissgnments 

included 

calculation of 

patient dose in 

selscted clinical 

situations 

w) Open ended 

tasks (clinical 

treatment plans 

problem) 

x) Lab exam 

y) Homework 

z) Final exam 

2.2 

The ability to choose the appropriated 

field treatment  technique for 

treatment planning  

2.3 

The ability Compare between the 

proton and photon beam therapy.  

. 
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aa) Short exams 

bb) Reports 

 

3.0 Interpersonal Skills & Responsibility 

3.1 Demonstrate the protocol for 3D 

computerized  radiotherapy treatment 

plannig of different treatment 

techniques 

13. Writing an essay 

14. Presentations in some 

selected topics 

15. Small Group 

Discussion. 

16. Visits to Hospitals  to 

Improve Students’ Expert in 

Field 

q) Essay (Group 

Assessment) 

r) Presentations 

(individual and Group 

Assessment) 

s) Lab exam 

t) Homework 

u) Final exam 

v) Report in field 

(Individual 

Assessment) 

3.2 

Choose the appropriate field 

arrangements  for selected clinical 

treatment plans 

4.0 Communication, Information Technology, Numerical 

4.1 

Demonstrate the dose distribution 

using computerized methods for both 

internal and external radiotherapy 

treatment techniques 

14. Group Discussions 

15. Reports 

16. Presentations 

17. Treatment plans of 

selected clinical situation 

18. Simulation radiotherapy 

treatment planning  

l) Essay (Group 

Assessment) 

m) Presentations 

(individual and Group 

Assessment) 

n) Report in field 

(Individual 

Assessment) 

o) Treatment plans 

evaluation using some 

websites 

4.2 

Interpret the difference in isodose 

distribution of IMRT and 3D-CRT of 

selected clinical treatment plans  

4.3 

Illustrate the Protocol of optimum 

setup of quality assurance for selected 

clinical situations 

5.0 Psychomotor 

5.1 N/A N/A N/A 
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D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 
4. F. M. Khan, “The Physics of Radiation Therapy”, 5

th
 Edition, Lippincott Williams and 

Wilkins,U.S.A.,2015.  (Electronic + Hard Copies) 

2. E. B. Podgorsak, (Editor), Radiation Oncology Physics: A Handbook for Teachers and Students, 

IAEA , 2005. (electronic copy) 

(http://www-pub.iaea.org/MTCD/publications/PDF/Pub1196_web.pdf) 

 

2. List Essential References Materials (Journals, Reports, etc.) 

 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

5- Philip Mayles,Alan Nahum”handbook of radiotherapy physics:theory and practice” 

      Taylor&Francis, 2007. 

6- Faiz.M.Khan “Treatment Planning in radiation Oncology” 3
rd

 aedition,Lippincott 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Exercises, Homeworks, In-Class Problem Solving, an 

essay individual or in groups, and presentations. 
Weekly  10 % 

2 1
st
 Class Test 7

th
  10% 

3 2
nd

 Class Test 14
th

  10% 

4 Final Practical Test  15
th

  20% 

5 Final Exam  16
th

 -17
th

  50% 
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        Williams&Wilkins,  2011. 

 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-

version-401 

 http://radonc.uams.edu/research/medical-physics-research/dicoman/ 

 https://www.iaea.org/topics/cancer-treatment-radiotherapy 

 https://www.radiologyinfo.org/en/info.cfm?pg=ebt 

 https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. N/A 

 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room and laboratories, there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board 

 

http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://radonc.uams.edu/research/medical-physics-research/dicoman/
https://www.iaea.org/topics/cancer-treatment-radiotherapy
https://www.radiologyinfo.org/en/info.cfm?pg=ebt
https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet
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G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Annual updating of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department.. 

 Evaluation by the accreditation committee in the university. 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

According to point 1 the plan of improvement should be given. 

 

Name of Instructor: ______________________________________________ 

 

Signature: __________________________        Date Report Completed:  20/2/1439 H 

 

Name of Field Experience Teaching Staff : Prof. Dr. Samir S. Natto 

 

Program Coordinator: Saleh M. Alluqmani 

 

Signature: __________________________          Date Received: 5/3/1439 H 

 

Head of Department: Saleh M. Alluqmani 

 

Signature:                                                                                  

 
Date Received: 17/4/1439 H  
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course title: Solid State Physics 1  

Course code: 403370-3 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date: 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Solid State Physics 1 (code: 403370-3)    

2.  Credit hours: 3 (3+0+0) Hrs 

3.  Program(s) in which the course is offered. BSc Physics 

(If general elective available in many programs indicate this rather than list programs) 

 

4.  Name of faculty member responsible for the course 

One of the academic staff member 

5.  Level/year at which this course is offered: 4
st
  Year / Level 6 

6.  Pre-requisites for this course (if any) : Quantum Mechanics 1 (code : 403344) 

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

8.  Location if not on main campus: Main campus and Alzaher 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

At the end of the course, the student must be able to : 

• Gain knowledge and to be ready to study Solid State Physics 2. 

• Be familiar with the basic physics knowledge on Solid State Physics. 

• Understand and compare the origin of bonding in materials. 

• Discuss and classify the different crystal structures and symmetry operations. 

• List and understand the different types of defects in crystals: Point Defects, Thermal 

Consideration in Formation Energy, Dislocations, Types of Dislocations, Planar Defects. 

• Understand how X-Rays Diffraction can be used in studying the solid structure, Experimental 

Methods for Diffraction.. 

• Describe the free electrons in metals: The Electrical and Thermal Conductivities, The 

Resistivity, the Quantum Theory of Free Electrons, Ground State Property of the Free Electron 

Gas, Electronic Specific Heat of Metals, Hall Effect in Metals, Some Problems (Drawbacks) 

with the Free Electron Model. 

• Understand and appreciate of the Band Theory in Solids: Origin of Bands in Solids, Periodic 

Potential, Bloch Function, Crystal Structure in a One-Dimensional Atomic Chain, Brillouin 

Zone, Bands Theory in the Free Electron Model, Density of States, The Effective Mass, The 

Concept of Hole, Fermi Surface. 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1- Explain the strategy of the course in the beginning of the semester 

2- Outlines of the physical laws, principles and the associated proofs. 

3- Encourage the students to see more details in the international web sites and reference books 

in the library. 

4- Discussing some selected problems in each chapter. 

5- Renew the course references frequently 

6- Frequently check for the latest discovery in science 

 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 

The course will cover the principle of solid-state physics, such as Crystal Structure, Crystal 

Binding, Crystal Diffraction, Defects in Crystals, Lattice Vibrations, Some Thermal Properties, 

Free Electrons in Metals and Band Theory in Solids. At the end of the course, the student must 

be able to study the course solid-state physics 2. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

 Crystal Structure  
15- Classification of Solids 

16- The Crystalline State 

17- Some Basics Definitions 

18- Symmetry Operations 

19- Two-Dimensional and Three Dimensional Lattice Types 

20- Positions and Directions of Planes in the Crystal 

21- Some Simple Crystal Structures 

22- Non-Crystalline Solids. 

2 6 

  Crystal Binding 
23- Binding Energy in Solids 

24- Types of Binding. 

1 3 

 Crystal Diffraction 
16- X-ray Diffraction and Bragg’s Law,  

17- Laue Formulation for x-ray diffraction  

18- Diffraction Directions 

19- Experimental Methods for Diffraction. 

2 6 

  Defects in Crystals 
12- Point Defects 

13- Thermal Consideration in Formation Energy 

14- Dislocations 

15- Types of Dislocations 

16- Planar Defects 

2 6 

 Lattice Vibrations and Some Thermal Properties 
11- Vibrations of a One-Dimensional Mono-atomic and Diatomic 

Chains 

12- Phonons 

13- Lattice Specific Heat, the Classical Model 

14- Einstein Model 

15- Debye Model 

16- The Thermal Conductivity. 

2 6 

 Free Electrons in Metals 
11. The Electrical and Thermal Conductivities 

12. The Resistivity 

13. the Quantum Theory of Free Electrons 

14. Ground State Property of the Free Electron Gas 

15. Electronic Specific Heat of Metals 

16. Hall Effect in Metals 

17. Some Problems (Drawbacks) with the Free Electron Model. 

3 9 
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 Band Theory in Solids 
7. Origin of Bands in Solids 

8. Periodic Potential 

9. Bloch Function 

10. Crystal Structure in a One-Dimensional Atomic Chain 

11. Brillouin Zone 

12. Bands Theory in the Free Electron Model 

13. Density of States 

14. The Effective Mass 

15. The Concept of Hole 

16. Fermi Surface. 

3 9 

 15 
weeks 

45hrs 

 

 

 

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial Laboratory 

or Studio 

Practical Other: Total 

Contact 

Hours 
45 - - - - 60 

Credit 3 - - - - 3 

 

3. Additional private study/learning hours expected for students per week.  

 

6 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching strategy 

ought to reasonably fit and flow together as an integrated learning and teaching process. 

(Courses are not required to include learning outcomes from each domain.)  

 

Code 

# 

NQF Learning Domains 

 And Course Learning 

Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

1.1 Define the physical quantities, 

physical phenomena, and basic 

principles. 

1- Demonstrating the basic principles 

through lectures. 

2. Discussing phenomena with 

illustrating pictures and diagrams. 

3. Lecturing method: Board, Power 

point. 

4. Discussions 

5. Brain storming 

6. Start each chapter by general idea 

and the benefit of it. 

Solve some example during 

the lecture. 

Discussions during the 

lectures 

Exams: 

a) Quizzes (E-

learning) 

b) Short exams 

(mid- term exams) 

c) Long exams 

(final) 

d) Oral exams 

. 

1.2 Describe the physical laws and 

quantities using mathematics 

2.0 Cognitive Skills 

2.1 Apply the laws of physics to 

calculate some quantities. 

1. Preparing main outlines for 

teaching. 

2. Following some proofs. 

3. Define duties for each chapter  

4. Encourage the student to look for 

the information in different 

references. 

5. Ask the student to attend lectures 

for practice solving problem. 

1. Exams (Midterm, final, 

quizzes) 

2. Asking about physical 

laws previously taught  

3. Writing reports on 

selected parts of the course. 

4. Discussions of how to 

simplify or analyze some 

phenomena. 

2.2 Solve problems in physics by 

using suitable mathematics.  

2.3 Analyse and interpret 

quantitative results. 

2.4 Apply physical principle on day 

life phenomena.  

2.5 Derive the physical laws and 

formulas.  

3.0 Interpersonal Skills & Responsibility 

3.1 Show  responsibility  for  self-

learning  to  be  aware with 

recent developments in physics 

 Search through the internet and the 

library. 

 Small group discussion. 

 Enhance self-learning skills. 

 Develop their interest in Science 

through : 

(lab work, visits to scientific and 

research institutes). 

 Evaluate the efforts of 

each student in preparing 

the report. 

 Evaluate the scientific 

reports. 

 Evaluate the team work in 

lab and small groups. 

 Evaluation of students 

presentations. 

3.2 Work effectively in groups and 

exercise leadership when 

appropriate. 
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4.0 Communication, Information Technology, Numerical 

4.1 Communicate effectively in oral 

and written form. 
 Incorporating the use and 

utilization of computer, software, 

network and multimedia through 

courses  

 preparing a report on some topics 

related to the course depending on 

web sites  

 Evaluating the scientific 

reports.  

 Evaluating activities and 

homework 

4.2 Collect and classify the material 

for the course. 

4.3 Use basic physics terminology 

in English. 

4.4 Acquire the skills to use the 

internet communicates tools. 

5.0 Psychomotor (NA) 

 

 

 

 

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 

 
Exercises & Home works All weeks 10 % 

2 

 
Participation in activities lectures  All weeks 10 % 

3 

 
Written Test (1) 6

th
 week 15% 

4 

 
Written Test (2) 11

th
 week 15% 

5 

 
Final Exam (theoretical) 16

th
 week 50% 

 

 

D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (4hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

1- Charles Kittel, Introduction to Solid State Physics 8
th

 Ed, 2005, John Wiley & sons. 

2- H.P. Myers, Introduction to Solid State Physics, 2
nd 

Ed, 2009 Taylor & Francis 

2. List Essential References Materials (Journals, Reports, etc.) 
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3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

1- Charles Kittel, Introduction to Solid State Physics 8
th

 Ed, 2005, John Wiley & sons. 

2- H.P. Myers, Introduction to Solid State Physics, 2
nd 

Ed, 2009 Taylor & Francis 

4. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 

5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. 

 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each class room there is a data show, and board.  

 

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room require a TV screen at least 65 inch-and smart, and double layer white board.  

 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 

 Course reports 

 Course evaluation. 

 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Periodical revision of course content. 
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department. 

 Feedback evaluation of teaching from independent organization. 

 Independent evaluation by another instructor that give the same course in another faculty. 

 Evaluation by the accreditation committee in the university. 

 

 

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

34- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

35- According to point 1 the plan of improvement should be given. 

 

 

 

Name of Instructor: _______Loulou Mehrez 

 

Signature: __________________________        Date Report Completed:  ____________ 

 

Name of Field Experience Teaching Staff _____________________________________ 

 

Program Coordinator: 

 

Signature:                                          Date Received: 23/4/1439 
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331 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مقـويــالهيئــــة الوطنيــــة للت  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 



 

 

 

 

332 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مقـويــالهيئــــة الوطنيــــة للت  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 



 

 

 

 

333 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مقـويــالهيئــــة الوطنيــــة للت  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 



 

 

 

 

 

334 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

 

 

 

 

 

 

 



 

 

 

 

335 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 



 

 

 

 

336 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

337 MPP Module Handbook 

 

 المملكــة العربيــة السعوديــة

مالهيئــــة الوطنيــــة للتقـويــ  

 والاعـــتــمـــاد الأكــاديــمــــي

 

Kingdom of Saudi Arabia 

National Commission for 

Academic Accreditation & Assessment 

 

 

 

 

 

 

 

Level Eight 

403498-5 Hospital Training    
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Kingdom of Saudi Arabia 

The National Commission for Academic Accreditation & 

Assessment 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

T6.  Course Specifications (CS) 

Course Title: Hospital Training    

Course Code: 403498-5 
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Course Specifications 

 

Institution: Umm AL – Qura University                  Date : 17/4/1439 

College/Department : College of Applied Science – Department of Physics 

 

A. Course Identification and General Information 

 

1.  Course title and code: Hospital Training   (Code: 403498-5)    

2.  Credit hours: 5 Hrs 

3.  Program(s) in which the course is offered. B.Sc Medical Physics  

(If general elective available in many programs indicate this rather than list programs) 

4.  Name of faculty member responsible for the course 

Prof. Saud Allehyani   

5.  Level/year at which this course is offered: 4
rd

 Year / 8
th

 Level 

6.  Pre-requisites for this course (if any): Department agreement 

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

8.  Location if not on main campus: in the hospitals related to the training 

9.  Mode of Instruction (mark all that apply) 

 

     a.  traditional classroom                                        What percentage?   

 

     b.  blended (traditional and online)                       What percentage? 

 

     c.  e-learning                                                          What percentage? 

 

     d.  correspondence                                                 What percentage? 

 

     f.   other                                                                  What percentage? 

 

 

Comments: 

 

 

 

 

 

100% 
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B  Objectives   

 

1.  What is the main purpose for this course? 

 

Summary of the main learning outcomes for students enrolled in the course. 

The course aims to give the students the chance to: 
 

1- Understand the optimum basic technical X-ray operating conditions of different 

diagnostic x-ray machines  (X-rays, CT,fluoroscopy, and diagnostic, mammography) 

and find how they deal with the patients 

2-  Understand basic technical operating conditions of  preparation of radio isotopes in 

nuclear medicine 

3- Understand basic technical operating conditions of  Gamma camera and linear 

accelerator. 

4- Measure the dose out for X-ray machines, linear accelerators and CTDI for CT. 

      5. Practicing in how to do treatment Planning and Dose rate calculation 

1- Initialize the radiation protection medical practices 

 

2.  Briefly describe any plans for developing and improving the course that are being 

implemented.  (e.g. increased use of IT or web based reference material,  changes in content as 

a result of new research in the field) 

 

1- To Perform quality control for X-ray machines. 

2- Measure the entrance skin doses for patients during different X-ray imaging. 

 

C.  Course Description (Note:  General description in the form used in Bulletin or 

handbook) 

 

Course Description: 
The course will cover the principle of different medical X-ray machines, diagnostic and radiotherapy machines.. 

This course will provide the essentials of  different medical imaging practices.. 
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1 Topics to be Covered  

Topics No of 

Weeks 

Contact 

hours 

Practicing on how to make adjustment of an operating parameters of 

diagnostic X-ray machines 
3 75 

Practicing in how to dial with Radioactive isotopes Preparations 3 75 

Practicing in how to do treatment Planning and Dose rate calculation 3 75 

Practicing in how to protect the patients and Staff  Dept form 

Radiation Hazard and how to use TLD badges 
3 75 

Practicing in how to define the Tumor and localize its position 3 75 

Oral Presentation 1 25 

 
15 

weeks 
325 hrs 

 

  

 

2.  Course components (total contact hours and credits per semester):    

 Lecture Tutorial 
Laboratory 

or Studio 
Practical Other: Total 

Contact 

Hours 
325 - - - - 325 

Credit 5 - - - - 5 

 

3. Additional private study/learning hours expected of students per week.  
10 
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with 

Assessment Methods and Teaching Strategy 

On the table below are the five NQF Learning Domains, numbered in the left column.  

 

First, insert the suitable and measurable course learning outcomes required in the appropriate 

learning domains (see suggestions below the table).  

Second, insert supporting teaching strategies that fit and align with the assessment methods 

and intended learning outcomes.  

Third, insert appropriate assessment methods that accurately measure and evaluate the 

learning outcome. Each course learning outcomes, assessment method, and teaching strategy 

ought to reasonably fit and flow together as an integrated learning and teaching process. 

(Courses are not required to include learning outcomes from each domain.)  

 
Code 

# 

NQF Learning Domains 

 And Course Learning Outcomes 

Course Teaching 

Strategies 

Course Assessment 

Methods 

1.0 Knowledge 

 
. Understand the basic physical 

principles of different X-ray 

examinations.  

a2. List the tools required for each 

quality control examination/ 

a3. Outline the merits and 

drawbacks of each diagnostic and 

therapeutic X-ray  

machines.. 

a4. Use an appropriate  ion 

chamber that connect with non 

invasive KV meter  to measure 

dose out put  of different X-ray 

and linear accelerators machines. 

17. Demonstrating the 

basic information and 

principles through 

medical training 

18. Start each medical 

training practice by 

general idea and the 

benefit of it. 

19. Brain storming 

sessions. 

20. Discussions. 

21. Self learning 

 Report 

 Presentation  

 Discussion   

2.0 Cognitive Skills 

 

b1.Interpret the quality control 

factors measurements of different 

X-ray examinations 

b2. Compare between the 

properties of X-ray and CT. 

b3. Generate reference dose levels 

for different X-ray instruments. 

 

 Using Cal-Dose 

program to calculate 

the entrance skin dose  

 Group Discussion 

 Encourage the student 

to look for the 

information in 

different references  

 Seminars 
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3.0 Interpersonal Skills & Responsibility 

 

c1. Summarize the different 

procedures of imaging. 

c2- justify  the essential parts of 

different clinical situations 

and formulate a strategy for 

the optimum setup of each 

clinical situation.  
 

 Cooperation with a lot 

of hospitals in makkah, 

Jeddah,Taif and Riyadh 

Assessment of group 

assignment includes 

component for 

individual 

contribution.  

Capacity for 

independent study 

assessed in 

individual 

assignments. 

w) Report 

4.0 Communication, Information Technology, Numerical 

 

d1.Use software to calculate the 

out put doses of different 

modalities and treatment      

       planning software 

d2. Work in dependently and in 

group to represent a seminar 

about topic related to the 

study. 

d3. Use internet to search for 

topics and writing reports 

d4. Know the standards for 

writing a good report 

19. Group seminar 

discussion  

20. Reports about 

different tasks 

p) Report assignment 

5.0 Psychomotor 

5.1 N/A N/A N/A 

   

 

6. Schedule of Assessment Tasks for Students During the Semester 

 Assessment task (e.g. essay, test, group project, 

examination, speech, oral presentation, etc.) 

Week Due Proportion of Total 

Assessment 

1 Reports (reports/training program) End of the 

training project 

70 % 

2 Oral presentation End of semester 30 % 
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D. Student Academic Counseling and Support 

 

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) 

 

Each student will supervise by academic adviser in physics Department and the time table for 

academic advice were given to the student each semester.   (2 hrs per week) 

 

 

E Learning Resources 

 

1. List Required Textbooks 

 

1- Medical Imaging Physics. W.R. Hendee&E.R. Ritenour, 2
nd

Eds, Wiley, 2002 

2- Essential Nuclear Medicine Physics. R.A.Powsner&E.R.Powsner, 1
st
Eds, Blackwell publishing 

Ltd,2006. 

3- PET Physics, Instrumentation and Scanners. M.E.Phelps, 2
nd

 Eds., Springer,2006. 

4- Positron Emission Tomography. D.L.Bailey&D.V.Townsend, 1
st
 Eds., Springer, 2005 

2. List Essential References Materials (Journals, Reports, etc.) 

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc) 

  

1- Philip Mayles,Alan Nahum”handbook of radiotherapy physics:theory and practice” 

      Taylor&Francis, 2007. 

2- Faiz.M.Khan “Treatment Planning in radiation Oncology” 3
rd

 aedition,Lippincott 

        Williams&Wilkins,  2011. 

 

21. List Electronic Materials, Web Sites, Facebook, Twitter, etc. 

 

 http://www.excelmedicalimaging.com/ 

 http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6159236 

 http://www.nema.org/prod/med/ 

 http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-

version-401 

 http://radonc.uams.edu/research/medical-physics-research/dicoman/ 

 https://www.iaea.org/topics/cancer-treatment-radiotherapy 

 https://www.radiologyinfo.org/en/info.cfm?pg=ebt 

 https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet 

 

http://www.excelmedicalimaging.com/
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6159236
http://www.nema.org/prod/med/
http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://www.ennovations.co.uk/p/20/interactive-radiotherapy-planning-for-students-irps-version-401
http://radonc.uams.edu/research/medical-physics-research/dicoman/
https://www.iaea.org/topics/cancer-treatment-radiotherapy
https://www.radiologyinfo.org/en/info.cfm?pg=ebt
https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/radiation-fact-sheet
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5. Other learning material such as computer-based programs/CD, professional standards or 

regulations and software. N/A 

 

F. Facilities Required 

 

Indicate requirements for the course including size of classrooms and laboratories (i.e. number of 

seats in classrooms and laboratories, extent of computer access etc.) 

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

 

There are enough classrooms provided with a good accommodation, including good air condition, 

good Data show, suitable white board. 

2. Computing resources (AV, data show, Smart Board, software, etc.) 

 

In each classroom and laboratories, there is a data show, and board.  

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or 

attach list)  

 

Each Class room and laboratories require a TV screen at least 65 inch-and smart, and double layer 

white board 

 

G   Course Evaluation and Improvement Processes 

 

1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching 

 Course reports 

 Course evaluation. 

2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department 

 

 Revision of student answer paper by another staff member. 

 Analysis the grades of students. 

3  Processes for Improvement of Teaching 

 

 Preparing the course as PPT. 

 Using scientific flash and movies. 

 Annual updating of course content. 

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  

member teaching staff of a sample of student work, periodic exchange and remarking of tests or a 

sample of assignments with staff at another institution) 

 

 The instructors of the course are checking together and put a unique process of evaluation. 

 Check marking of a sample of papers by others in the department.. 

 Evaluation by the accreditation committee in the university. 
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5 Describe the planning arrangements for periodically reviewing course effectiveness and planning 

for improvement. 

 

1- The following points may help to get the course effectiveness 

 Student evaluation 

 Course report 

 Program report 

 Program Self study 

2- According to point 1 the plan of improvement should be given. 

 

Name of Instructor: Prof. Dr. Prof. Saud Allehyani   

 

Signature: __________________________        Date Report Completed:  14/4/1439 H 

 

Name of Field Experience Teaching Staff : ………………………………………………   

 

Program Coordinator: Saleh M. Alluqmani 

 

Signature:                                                         Date Received: 5/3/1439 H 

 

Head of Department: Saleh M. Alluqmani 

 

Signature:                                                                                  Date Received: 17/4/1439 H  

 


