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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

1. Course title General Physics

2. Course code: 4031012-4

2. Credit hours: 4hrs

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

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* 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)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?
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f. other Wh%age?

Comments:
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B Objectives

After completing this course student should be able to:
Define the concepts of the measurements.

Define the concepts measuring length.

Define the concepts of measuring time.

Define the concepts of measuring weight.

Differentiate between the distance, the position, and the displacement.
Differentiate between the speed and the velocity.

Differentiate between the average velocity and the instantaneous velocity.

Define the concepts of the acceleration.

O ® N Uk WwWwN P

Differentiate between the average acceleration and the instantaneous acceleration.

=
o

. Differentiate between the linear acceleration and the free fall acceleration.

[EEY
[N

. Differentiate between the vectors and the scalars

[EEN
N

. Analyze the vectors into their components.

[E
w

. Calculate the multiplication of the vectors.

=
S

. Define the concepts of the force.

=
ul

. Define the relation between the force and the acceleration.

[E
[<)]

. Apply Newton’s laws of motion.

[EEN
~N

. Differentiate between the Work and the Energy.

[E
oo

. Differentiate between the Energy and the power.

[EEN
X}

. Define the Kinetic energy of the body.

N
o

. Define the concept of the density of the body.

N
=

. Define the concept of the pressure within the fluid.

N
N

. Define the concept of Pascal principle.

N
w

. Define the concept of Archimedes’ principle.

N
N

. Define the concept of Bernoulli’s Equation.

N
(9]

. Define the concept of the temperature

N
(o)}

. Differentiate between the Celsius Scale and Fahrenheit scale of temperature.

N
~N

. Define the laws of reflection through plane mirrors and spherical mirrors.

N
(o]

. Define the laws of refraction through thin lenses.
29. Apply the laws of thin lenses.

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

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

Handbook should be attached):
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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 Contact
hours
Weeks
< Measurement 1 3

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.

%* Vectors 2 6
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.

“* Motion in one dimension 1 3
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.
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«* Motion in two and three dimensions 1
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
+* Force and motion 2
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.
** Work and Energy 1
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.
+* Fluids Statics 1
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.
** Fluid dynamics 1
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

"V dmgill
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+» Temperature, Heat and the first law of Thermodynamics. 2 6
1. Heat: Energy in transit

Heat capacity and specific heat.

Heat capacity of solids

Temperature.

The Celsius and Fahrenheit Scales.

Heat transfer.

ounkwnN

++» Reflection and refraction of light at plane surface 1 3

1. Reflection and Refraction
Deriving the law of refrlection
Image formation by plane mirrors.
Deriving the law of refraction.
Total internal reflection.

bk wn

«+» Reflection and refraction of light at plane surface 1 3
Spherical mirrors

Spherical refracting surfaces.
Thin lenses

Compound optical systems
Optical instruments

vk wnN e

+» Exercises and Solved problems 1 3
15 45hrs
weeks

2 Course components (total contact hours per semester):

Lecture :45 Tutorial: Practical: 42 Other:

Practical part:

Safety and Security at the lab.

Introduction.

Precise measurements.

Vectors.

Determination of specific gravity.
Determination of Surface tension of a liquid.

a0 EPE
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Determination of viscosity of a liquid.
Determination of refractive index of a Prism.
Determination of the melting point of wax.

. Verification of lens formula.

10. Verification of mirrors formula.

11. Determination of specific heat.

©oNo®

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):
6 Office hours to help students for solving assigned problems

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

e The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

a. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:

1- Understanding the principle and concepts of physics.

2- Applying the physics law to different environmental situation.

3- Improving logical thinking.

4- Using mathematical formulation to describe the physical principle or
phenomena

5- Ability to explain how things are working.

6- Teaching strategies to be used to develop that knowledge

7- Demonstrating the basic information and principles through lectures and the
achieved applications
8- Discussing phenomena with illustrating pictures and diagrams
9- Lecturing method:
a. Blackboard
b. Power point
c. e-learning
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10- Tutorials

11- Revisit concepts

12- Discussions

13- Brain storming sessions

14- Start each chapter by general idea and the benefit of it;
15- Learn the student background of the subject;

16- Show the best ways to deal with problem;

17- Keep the question "why" or "how" to explain always there

Build a strategy to solve problem.

(if) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions. Students will be given
opportunity to understand the role of important physics law in different applications.

o At the end of the programme, students will be divided into groups for seminar
presentation on important areas of the course to assess their understanding and
comprehension of the course.

e All students will be involved in on-line learning process and each student is required
to create an E-mail address to facilitate student web interactions.

e Using images and movies

e Encouraging students to collect the new information about what the new in Physics.

e Enable the reference books and scientific sites concerning Physics in internet.

(iii) Methods of assessment of knowledge acquired:

e Solve some example during the lecture.
e Exams:

= Quizzes

= Short exams (mid term exams)

= Long exams (final)

=  Homework.

= Activities.
e Discussions with the students.

e Ask the student to clear the misunderstanding of some physical principle.

e Ask quality question.

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:
1- Define the physical phenomena.

2- Apply the laws of physics.
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3- Analyse the physical phenomena.
4- Express the physical phenomena mathematically.
5- Doing small researches

(if) Teaching strategies to be used to develop these cognitive skills:
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 different references

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

(iii) Methods of assessment of students cognitive skills
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

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:

e  Work independently.

e The students learn independently and take up responsibility.

Q) Teaching strategies to be used to develop these skills and abilities

1- Search through the internet and use the library.

2- Lab work.

3- Case Study.

4- Small group discussion.

5- Enhance educational skills.

6- Develop their interest in Science through :( lab work, field trips, visits to
scientific and research.

7- Encourage the student to attend lectures regularly

8- Give students tasks of duties

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

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

d. Communication, Information Technology and Numerical Skills

1. Description of the skills to be developed in this domain. At the end of the
course, the student will be able to:

Enhancing the ability of students to use computers and internet.
Interpret Physical phenomena.

Present Physical phenomena orally.

Know how to write a report.

Computation

Problem solving

Data analysis and interpretation.

N U wWD =

Feeling physical reality of results

2. Teaching strategies to be used to develop these skills

1. Homework (preparing a report on some topics related to the course depending
on web sites).

2. Seminars presentation

3. Field visits

(iii) Methods of assessment of students numerical and communication skills
1. Evaluation of presentations

Evaluation of reports

Practical exam

2

3

4. Homework.
5. Final exams.
6

Research.

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:
1. Perform the experiments with high accuracy.
2. Operate instruments safely.
3. Draw the data and curves.
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(if) Teaching strategies to be used to develop these skills

- Follow up the students in lab and during carryout all experimental work.

4. Methods of assessment of students psychomotor skills

Practical exam.
e Giving additional marks for the results with high and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral
presentation, etc.)
1 Exercises & Home works All weeks 10%
2 Participation in activities lectures and labs All weeks 10%
3 Written Test (1) 6™ week 10%
4 Written Test (2) 11" week 10%
5 Final Exam (Practical) 15" week 20%
6 Final Exam (theoretical) 16" week 40%

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)

Each student will supervise by academic adviser in physics Department and the time table for
academic advice were given to the student each semester.

E. Learning Resources

Required Text(s):
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Physics, 4™ edition , By: Halliday, Resnick, and Krane, Wiley (1992)

Recommended Reading List

University Physics with modern Physics, 13th edition, by: Hugh D. Young and Roger A.
Freedman, Addison-Wesley, (2012).

Electronic Materials, Web Sites

(eg. www.youtube.com.)

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

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.)

e Class room is already provided with data show

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

e Library

e Laboratory for fundamental of physics

2. Computing resources

e Computer room
e Scientific calculator.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list

F. Facilities Required
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G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Questionaries
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

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 movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

5 Describe the planning arrangements for periodically reviewing course effectiveness and

planning for improvement.

Periodical revision by Quality Assurance Units in the Department and institution

Head of the Physics Department

Date:

14

13 December 2015
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Dr. Hatem Alamri

Kingdom of Saudi Arabia ] A0 gal) Ay yad) Sl
National Commission for T e T eow T
pas Rl A ihagll Aiyl)

Academic Accreditation & — = : .
Assessment st bl g....a.,gJL.SY\ i g

Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

COURSE SPECIFICATION

Course title: Fundamentals of Medical Physics

Course code: 4032280-4

Revised 13 December 2015
| r.
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Kingdom of Saudi Arabia
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National Commission for — LSY) St oY) g

Academic Accreditation &

Assessment
COURSE SPECIFICATIONS MPH, 4032280-4
Institution Date of Report
Umm AL-Qura University Revised Safar 1431 H

College/Department : Science /Mathematics

A. Course Identification and General Information

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

2. Credit hours: 4 Cr. (2 + 3 Lab)

3. Program(s) in which the course is oftered.
(If general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

Prof. Saud Allyhani

5. Level/year at which this course is offered :3' level /Second year

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

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N What percentage? 100%
b. Blended (traditional and online) What percentage?
c. e-learning ‘What percentage?
d. Correspondence What percentage?
r
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t. Other What percentage?

Comments:

B Objectives (hyper link of Medical physics plan)

1. What is the main purpose for this course?

1- study 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 I'T
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.

8-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- IFocusing on generic skills.

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 :-

Topics No of Contact
hours
Weeks
(Studying Week
No.)
Topics

rr
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1- PHYSICS OF HEAT AND BODY:

- Body as a Heat Source
2 weeks 6 hrs

- Conduction and Loss of Heat
(Week 1& 2)

- Thermography

- Medical Applications

Solved problems, Quizzes and homework exercises

Electricity and the Body:

Electricity of Cell Membrane

- Diffusion Equations

- Nernst Equation

- Godlberg Equation 2 weeks 6 hrs

Conduction in nerve Cells (Week 3 &4)

- Velocity of Conduction

Solved problems, Quizzes and homework exercises

3-Electric Conduction in Heart:

- Electrophysiology of the Heart

- Charge Distribution and propagation

- ECG — Machine 2 weeks

6 hrs
- Electrocardiograph Pulse (Week 5 & 6)

Solved problems, Quizzes and homework exercises

First Periodic Exam Week 7

MIDDLE TERM VACATION Week 8

4-Electricity and Medicine:

- Defibrillation
1 week 3 hrs

- High Frequency Electricity
(Week 9)

- Electromagnetic Effects

re
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Solved problems, Quizzes and homework exercises
5- Light and Eye:
- The Optics of the Eye
- The Physiology of the Eye
1 week 3hrs
- Diffraction in the Eye (Week 10)
- Light and Medicine
Solved problems, Quizzes and homework exercises
6- X-RAY IN MEDICINE:
- physics of X-Ray
2 weeks
- Methods of Production
6 hrs
- Medical Applications
(Week 11& 12)
- Analysis of X-Ray Diffraction
In Biological Molecules
7- ESR
h
- Theory and Applications 1 week 3 hrs
(Week 13)
8- NMR
3 hrs
- Theory and Applications 1 week
(Week 14)
Second Periodic Exam (Week 15) 2hrs
Final Practical Exam (Week 16) 2hrs

Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch 24 36 (0] 72 18 150 hrs

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

7-8 h

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

Strategy
NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1.0 | Knowledge
1.1 | knowledge that students should know and Brainstorming. = Conducting scientific

understand. At the end of the programme
the student should be able to:

- outline the fundamentals of medical
physics.

Cooperative learning.
Dialogue and discussion.
Constructivist.
Learning.

Self-learning.

research and follow-up of
advances in the field.

= Quarterly tests.

= By 15 minute multiple
choice test on content on
completion of each topic
with results carrying 20%
of final assessment.

= Duties and discussions
within the lecture
Multiple choice knowledge item

on final exam.

1.2 - state the basics of X-rays and its medical

application, electrocardiograms,

magnetocardiograms ,

magnetoencephalograms and magnetic

resonance
2.0 | Cognitive Skills
2.1 - estimate  mathematical and physical Problem-solving strategy = Practical test

formulas to solve problems in medical
physics and related fields of studies

- interpret the data obtained from testing
diagnostic instruments such as MRI and X-
rays

Cooperative learning
strategy
Strategy group discussions

Assigning students solve

= Written test
= Individual and group
activities

= Short cognitive tests.

reo
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2.2 | -integrate information technology (IT) the exercises in each = Achievement tests
based solution into medical physics chapters
different fields effectively..
3.0 | Interpersonal Skills & Responsibility
3.1 work in a group to conduct an | Training students to build good
experiment. relationships with their
. Students are assessed through:
-write a short report in specific subject | counterparts and collaborate with g
related to the course materials by using | others and develop personal and i i o
inf . — _ = evaluation of field activities
advanced information and communication professional performance through
tools . _ _ = verbal tests
the following strategies: i
= assessment assignments
- write a report individually or in a team I
using the library and the internet = cooperative learning style note
. | = peer education = Request solutions from each
- appraise the correctness of their group in front of students
solution, interpret their results and | " Enhance confidence in the same '
connect it to related areas of medical | student and encourage dialogue
physics. and discussion.
3.2 | - justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 5,0 students. collective tasks and discusses
roblem. .
. their students.
- evaluate the solution to a problem and
apply appropriate techniques to arrive the
solution.
4.0 | Communication, Information Technology, Numerical skills
4.1 | - illustrate numeracy and | - Cooperative Discussing a group work sheets.
computational  skills, includir_lg Iearnl.ng(e.g:Creatn.]g Discuses with them the results of
such aspects as error analysis, working groups with peers . .
order-of-magnitude  estimations, to collectively prepare: computations analysis and
and correct use of units and solving problems and search | problem solutions.
modes of d_ata pre_sentation. ‘ghlef llnterr_let iOl;hSOHIlebt(iplfcs). Give homework's to know how
- operate with basic software, such | - _ef -learning to ekg obalo e student understands i
as word processing, spread sheet Information Networks 16 student understands the
use, and graphic programmes, | Medical Physics labs. numerical skills.
' . "| - Simulation programs.
data-logging and storage. - Hospital Training. Give them comments on some
- Readymade programs. resulting numbers.
- Smart Board
- Power point
4.2 | - jillustrate information and | Give the students tasks to measure | =Written tests

communications technology to act

r
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responsibly in  personal and | their: mathematical skills, = Laboratory tests

prOfessional relationships. computational analysis and = Evaluate the information
- work independently and as a part

of a  team, and learn
independently  with  open - are using information networks.
mindedness and critical enquiry.

- demonstrate the ability to manage
time, priorities workloads, and
utilize long- and short-term
planning skills.

5.0 | Psychomotor

problem solving. gathered by the students that

5.1 | 4.Perform the experiments with high - Follow up the students in lab | e Practical exam.
accuracy. - e Giving additional marks
: and during carryout all
5. Operate instruments safely. g y for the results with high and
6. Draw the data and curves. experimental work. good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 Midterm 1 7t week 10 %
2 Midterm 2 15t week 10%
3 assay 1st- 15t week 10%
4| Homework + reports During the 10%
semester
5 Final exam End of semester 60 %

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 staft are expected to be available each week)

1- 5-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

(1) H.A.Taha, Introduction Operations Research 6th edition, London, Macmilla Publishing Company, Inc.

(2)V. Chvatal: Linear Programming, San Francisco: McGill University , W.H. Freeman and Company,

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

1-Paul Davidovits "Physics in Biology and Medicine" 3™ edi. Elsevier 2008.

ry
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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.

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

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

1-M.Bazara and Shetly: Linear programming, Theory and Algorithm, New York,John Wiley,1993.
2- B. Gottfried and J. Weisman:Introduction to Optimization Theory, Prentic-Hell,Inc.,Englewood Cliffs,New Jersey.
3-0.L. Mangasarian: Nonlinear programming ,McGraw-Hill,York,1969.

4-Donald M.Simmons: Nonlinear Programming for Operations Research

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, 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.

None

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.)
-The size of the room should be proportional to the number of students

- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specity, e.g. 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

Student evaluation electronically organized by the University.

2 Other Strategies for Evaluation of Teaching by the Program/Department Instructor
-Revision developmental internal and external.

- Student Assessment tests quarterly and final through questionnaires

rA
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-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member teaching staft
of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staft at another
institution)

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

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

3. Course title General Physics (2)

4. Course code: 4032101

2. Credit hours: 4hrs

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

5. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 1* Year / Level 2

6. Pre-requisites for this course (if any): General physics 4031012-4

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?

r
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B Objectives

After completing this course student should be able to:

1- Identify that a force is a vector quantity and thus has both magnitude and direction
and also components.

2- Given two or more forces acting on the same particle, add the forces as vectors to get
the net force.

3- Identify Newton’s first and second laws of motion.

4- |dentify inertial reference frames.

5- Sketch a free-body diagram for an object, showing the object as a particle and
drawing the forces acting on it as vectors with their tails anchored on the particle.

6- Apply the relationship (Newton’s second law) between the net force on an object, the
mass of the object, and the acceleration produced by the net force.

7- Distinguish between friction in a static situation and a kinetic situation.

8- Determine direction and magnitude of a frictional force for objects on horizontal,
vertical, or inclined planes in situations involving friction, draw free-body diagrams
and apply Newton’s second law.

9- Distinguish a conservative force from a nonconservative force.

10- For a particle moving between two points, identify that the work done by a
conservative force does not depend on which path the particle takes.

11- Calculate the gravitational potential energy of a particle (or, more properly, a
particle—Earth system).

12- Calculate the elastic potential energy of a block—spring system.

13- Locate the center of mass of an extended, symmetric object by using the symmetry.

14- For a two-dimensional or three-dimensional extended object with a uniform
distribution of mass, determine the center of mass.

15- Identify that if all parts of a body rotate around a fixed axis locked together, the body
is a rigid body. (This chapter is about the motion of such bodies.)

16- Identify that the angular position of a rotating rigid body is the angle that an internal
reference line makes with a fixed, external reference line.

17- Identify that counterclockwise motion is in the positive direction and clockwise
motion is in the negative direction.

18- Identify instantaneous angular speed as the magnitude of the instantaneous angular
velocity

19- Identify that smooth rolling can be considered as a combination of pure translation
and pure rotation.

20- Apply the relationship between the center-of-mass speed and the angular speed of a
body in smooth rolling.

21- Distinguish between equilibrium and static equilibrium

22- Identify that a uniform spherical shell of matter attracts a particle that is outside the
shell as if all the shell’s mass were concentrated as a particle at its center.

23- Distinguish fluids from solids.

24- Apply the relationship between hydrostatic pressure, force, and the surface area over
which that force acts.

rr
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25- Distinguish simple harmonic motion from other types of periodic motion.

26- Identify the phase constant f that corresponds to the starting time being set when a
particle in SHM is at an extreme point or passing through the center point.

27- Identify that for a simple harmonic oscillator the acceleration a at any instant is
always given by the product of a negative constant and the displacement x just then.

28- ldentify the three main types of waves.

29- Distinguish between transverse waves and longitudinal waves.

30- Describe the effect on a transverse wave of changing phase constant.

31- Distinguish between a longitudinal wave and a transverse wave.

32- Explain wave fronts and rays.

33- Apply the relationship between the speed of sound, the distance traveled by a sound
wave, and the time requiredto travel that distance.

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

Handbook should be attached):

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.

re
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Topics to be Covered :

Topics No of Contact
hours
Weeks

. . . 1 3
+« Particle dynamics

1- Force laws.

2- Frictional Forces.

3- The Dynamics of uniform Circular motion

4- Equation of motion: constant and non-constant forces.

5- Time-dependent forces; analytical methods

6- Time-dependent forces: numerical methods.

7- Drag forces and the motion of projectiles.

8- Limitation of newton’s law.
o ; 1 3
+» Conservation of energy

9- Conservative force.

10- Potential energy.

11- One dimensional conservative systems.

12- Two-and three-dimensional conservative systems.

13- Conservation of energy of a system of particles.

14- Mass and energy.

15- Quantization of energy.
o . 1 3
% System of particles

7- Two particle system

8- Many particle system

9- Center of mass of solid objects

10- Linear momentum of system of particles.

11- Conservation of linear momentum

12- Work and energy in system of particles

13- Systems of variable mass.
% Collisions 1 3

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. .

re

"V dmgill




AtV Al elypll gy poll2gd dgalysll ALaL o) memnill gy elyygall sy | gagebll aglell iy12

M1 alallalele TV gl

+ Rotational Kinematics 1.33 4

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.
R . . 1 3
% 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.
o 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.
. e . . . 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.
s Gravitation 1.33 4

7. Gravitation from the Ancients to Kepler.

8. Newton and the law of universal gravitation.

9. The gravitation constant G

10. Gravity near the Earth’s surface.

11. Gravitational Effect of a spherical distribution of matter

12. Gravitational potential energy

13. The gravitational field and potentials

14. The motions of planets and satellites

15. Universal gravitation. .

T
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+ Oscillations. 1.33 4

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. .
% Wave Motion 1 3

6. Mechanical waves.

7. Types of waves.

8. Traveling waves.

9. Wave speed

10. The wave equation

11. Power and intensity in wave motion

12. The principle of superposition

13. Interference of waves

14. Standing wave.

15. Resonance.
s Sound Wave 1 3

1. The speed of sound.

2. Traveling longitudinal waves.

3. Power and intensity of sound waves.

4. Standing longitudinal waves.

5. Vibrating systems and sources of sound.

6. Beats

7. The Doppler effect.
o 2 6
% Solved problems

15 45hrs
weeks
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2 Course components (total contact hours per semester):

Lecture :45 Tutorial: Practical: 42 Other:

Practical part:

Safety and Security at the lab.
Introduction.

Simple Pendulum.

Torgue pendulum

Verification of Hook’s law.

Moment of inertia of rigid body.
Projectiles

Determination of sound velocity in air.

NGk~ WNE

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):
6 Office hours to help students for solving assigned problems

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

e The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

b. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:

18- Understanding the principle and concepts of physics.

19- Applying the physics law to different environmental situation.

rA
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20- Improving logical thinking.

21- Using mathematical formulation to describe the physical principle or
phenomena

22- Ability to explain how things are working.

23- Teaching strategies to be used to develop that knowledge

24- Demonstrating the basic information and principles through lectures and the
achieved applications
25- Discussing phenomena with illustrating pictures and diagrams
26- Lecturing method:
a. Blackboard
b. Power point
c. e-learning
27-Tutorials
28- Revisit concepts
29- Discussions
30- Brain storming sessions

31- Start each chapter by general idea and the benefit of it;
32- Learn the student background of the subject;

33- Show the best ways to deal with problem;

34- Keep the question "why" or "how™ to explain always there

Build a strategy to solve problem.

(if) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions. Students will be given
opportunity to understand the role of important microorganisms in different
applications and human service.

e At the end of the programme, students will be divided into groups for seminar
presentation on important areas of the course to assess their understanding and
comprehension of the course.

e All students will be involved in on-line learning process and each student is required
to create an E-mail address to facilitate student web interactions.

e Using images and movies

e Encouraging students to collect the new information about what the new in
Microbiology

e Enable the reference books and scientific sites concerning bacteriology in internet.

(iii) Methods of assessment of knowledge acquired:
e Solve some example during the lecture.
e Exams:
= Quizzes
= Short exams (mid term exams)

r4
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= Long exams (final)
=  Homework.
= Activities.

e Discussions with the students.

e Ask the student to clear the misunderstanding of some physical principle.

e Ask quality question.

b. Cognitive Skills

(i) Cognitive skills to be developed
Having successfully completed the course students should be able to:
6- Define the physical phenomena.
7- Apply the laws of physics.
8- Analyse the physical phenomena.
9- Express the physical phenomena mathematically.
10- Doing small researches

(if) Teaching strategies to be used to develop these cognitive skills:

- Lectures
-Brain storming
-Discussion

(iii) Methods of assessment of students cognitive skills

- Exam must contain questions that can measure these skills.
- Quiz and exams
- Discussions after the lecture

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:
e Work independently.

e The students learn independently and take up responsibility.
(i)  Teaching strategies to be used to develop these skills and abilities
- Lab work
- Case Study
- Active learning

- Small group discussion
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(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

Evaluate the efforts of 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

clopeall s [ dgappbill aglell &2
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d. Communication, Information Technology and Numerical Skills

3.

10.
11.
12.
13.
14.
15.
16.

Description of the skills to be developed in this domain. At the end of the
course, the student will be able to:

Enhancing the ability of students to use computers and internet.
Interpret Physical phenomena.

Present Physical phenomena orally.

Know how to write a report.

Computation

Problem solving

Data analysis and interpretation.

Feeling physical reality of results

Teaching strategies to be used to develop these skills

Homework (preparing a report on some topics related to the course depending
on web sites).

Seminars presentation

Field visits

(iii) Methods of assessment of students numerical and communication skills

7.

8.

9.

Evaluation of presentations
Evaluation of reports

Practical exam

e. Psychomotor Skills (if applicable)

7.
8.
9.

At the end of the course, the student will be able to:
Perform the experiments with high accuracy.
Operate instruments safely.
Draw the data and curves.

£
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(if) Teaching strategies to be used to develop these skills

- Follow up the students in lab and during carryout all experimental work.

8. Methods of assessment of students psychomotor skills

Practical exam.
e Giving additional marks for the results with high and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral
presentation, etc.)
1 Exercises & Home works All weeks 10%
2 Participation in activities lectures and labs All weeks 10%
3 Written Test (1) 6™ week 10%
4 Written Test (2) 11" week 10%
5 Final Exam (Practical) 15" week 20%
6 Final Exam (theoretical) 16" week 40%

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)

Each student will supervise by academic adviser in physics Department and the time table for
academic advice were given to the student each semester.

E. Learning Resources

Required Text(s):

Physics, 4™ edition By: Halliday, Resnick, and Krane, Wiley (1992)

£y
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Recommended Reading List

e University Physics with modern Physics, 13th edition, by: Hugh D. Young and Roger A.
Freedman, Addison-Wesley, (2012).
Electronic Materials, Web Sites

(eg. www.youtube.com.)

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

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.)

e Class room is already provided with data show
e The area of class room is suitable concerning the number of enrolled students (68)
and air conditioned.
e Llibrary
e laboratory for fundamental of physics
2. Computing resources

e Computer room

e Scientific calculator.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

G Course Evaluation and Improvement Processes

£r
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1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Questionaries
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

Revision of student answer paper by another staff member.
Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.

e Using scientific movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

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

e Periodical revision by Quality Assurance Units in the Department and institution
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance Arrangements

Institution: Umm AL-Qura University

College/Department :- College of Sciences / Physics Department

A Course Identification and General Information

1. Course title and code: Biomechanics 4032293-3

2. Credit hours; 3 Cr. Hrs

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

B.Sc Degree in Medical Physics

4. Name of faculty member responsible for the course

5. Levellyear at which this course is offered 4" level/Second year

6. Pre-requisites for this course (if any) 4032280-4

7. Co-requisites for this course (if any) No

8. Location if not on main campus

9. Mode of Instruction (mark all that apply)

100%
a. Traditional clag Whreeperearitage?

b. Blended (trad nd online) ntage?
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c. e-learning What percentage?
d. Correspondence Whrarpercentage?
. Other W, ntage?

Comments:
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B Objectives

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

The objectives of this course are to give the students the basic knowledge about the Bio-
mechanics.

:For students undertaking this course, the aims are to study

1) Static Forces

2) Friction For The Human Body

3) Translational Motion For The Human Body
4) Angular Motion For The Human Body

5) Elasticity And Strength Of Materials.

6) Insect Flight.

7) Fluids

8) The Motion Of Fluids In Human Body

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)
1. Explain strategy of the course in the beginning of the semester
2. Outlines of the physical laws, principles 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.
Discussing some selected problems in each chapter.

Cooperate with different institution to find how they deal with the subject
Renew the course references frequently

Frequently check for the latest discovery in science

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 Contact
Weeks hours
Static  Forces-Equilibrium and Stability- Equilibrium 1 Lhr

Considerations for the Human Body.

Stability of the Human Body under the Action of an External 2 hrs
Force- Skeletal Muscles- Levers- The Elbow- The Hip-

iA
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Limping Standing

Tip-Toe on One Foot- Dynamic Aspects of Posture. 1 1 hrs

Friction- Standing at an Incline-Friction at the Hip Joint- 2 hrs
Spine Fin of a Catfish- EXERCISES.

Translational Motion- Vertical Jump- Effect of Gravity on the Lhr
Vertical Jump- 1
Running High Jump- Range of a Projectile- Standing Broad 2 hrs

Jump- Running Broad Jump (Long Jump)- Motion through
Air- Energy Consumed in Physical Activity- EXERCISES

Angular Motion- Forces on a Curved Path- A Runner on a 1 Lhr
Curved Track- Pendulum

Walking- Physical Pendulum- Speed of Walking and 2 hrs
Running- Energy Expended in Running- Alternate
Perspectives on Walking and Running- Carrying Loads-

EXERCISES

Elasticity and Strength of Materials-Longitudinal Stretch and 1 Lhr
Compression-A Spring.

Bone Fracture: Energy Considerations-Impulsive Forces- 2 hrs
Fracture Due to a Fall: Impulsive Force Considerations-
Airbags: Inflating Collision Protection Devices.

Whiplash Injury- Falling from Great Height- Osteoarthritis 1 1hr
and Exercise.

Fluids-Force and Pressure in a Fluid-Pascal’s Principle 1 1hr

Hydrostatic Skeleton-Archimedes’ Principle-Power Required 2 hrs
to Remain Afloat-Buoyancy of Fish-Surface Tension-Soil
Water

The Motion of Fluids-Bernoulli’s Equation-Viscosity and 1 3 hrs
Poiseuille’s Law-Turbulent Flow-Circulation of the Blood-

£9
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Blood Pressure-Control of Blood Flow.

Energetics of Blood Flow-Turbulence in the Blood- 1 Lhr
Arteriosclerosis and Blood Flow

Power Produced by the Heart-Measurement of Blood 2 hrs
Pressure-EXERCISES

2 Course components (total contact hours per semester):

Lecture:30 Tutorial: 15 Practical/Fieldwork/Inte | Other: 75 hrs (self-
rnship: study Hrs)

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)

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

e Adescription of the teaching strategies to be used in the course to develop that knowledge or
skill;

e The methods of student assessment to be used in the course to evaluate learning outcomes in
the domain concerned.

a. Knowledge

(i) Description of the knowledge to be acquired

0] Learning fundamentals in dielectric theory, fundamental information
about the dielectric theory its laws, susceptibility, conductivity.

(i)  Understanding the physics of dielectric theory and their applications
mentioned in the text.

(i) Improving logical thinking.

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

"V dmgill
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(V) Ability to explain how things work.

(if) Teaching strategies to be used to develop that knowledge

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
Tutorials
Revisit concepts
Discussions
Brain storming sessions

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

© © No oA

Build a strategy to solve problem.

(iii) Methods of assessment of knowledge acquired

1. Solve some example during the lecture.

2. Exams:
a) Quizzes
b) Short exams (mid term exams)
c) Longexams (final)
d) Oral exams
3. Discussions with the students.
Ask the student to clear the misunderstanding of some physical principle.

5. Ask quality question

b. Cognitive Skills

Q) Cognitive skills to be developed

How to use physical laws and principles to understand the subject
How to simplify problems and analyze phenomena

Analyse and explain natural phenomena.

Ability to explain the idea with the student own words.

Represent the problems mathematically

ok~ wdE

(if) Teaching strategies to be used to develop these cognitive skills

1. Preparing main outlines for teaching
2. Following some proofs

o
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Define duties for each chapter

Home work assignments

Encourage the student to look for the information in different references
Ask the student to attend lectures for practice solving problem

o U~ w

Ask the student to do small research.

(iii) Methods of assessment of students cognitive skills

1. Midterm's exam. Exams, short quizzes
2. Asking about physical laws previously taught
3. Writing reports on selected parts of the course

Discussions of how to simplify or analyze some phenomena

c. Interpersonal Skills and Responsibility

(i) Description of the interpersonal skills and capacity to carry responsibility to be developed

4+ Work independently.

The students learn independently and take up responsibility.

(ii) Teaching strategies to be used to develop these skills and abilities

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

(iii) Methods of assessment of students interpersonal skills and capacity to carry responsibility

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

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

d. Communication, Information Technology and Numerical Skills

of
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(i) Description of the skills to be developed in this domain.

1. Computation
2. Problem solving
3. Data analysis and interpretation.

Feeling physical reality of results

(if) Teaching strategies to be used to develop these skills

1. Know the basic mathematical principles.

Use the web for research.

Discuss with the student.

Exams to measure the mathematical skill.

Clear the weakness point that should be eliminated.
Encourage the student to ask for help if needed.

Computational analysis.
Data representation.
Focusing on some real results and its physical meaning.

10. Lectures for problem solution.
11. Encourage the student to ask good question to help solve the problem.

©EN DU AW

Display the lecture note and homework assignment at the web.

(iif) Methods of assessment of students numerical and communication skills

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 understanding.

4. Results of computations and analysis.
5. Comments on some resulting numbers.

Research.

e. Psychomotor Skills (if applicable
NA (Not Applicable)

(i) Description of the psychomotor skills to be developed and the level of performance required

NA (Not Applicable)

(if) Teaching strategies to be used to develop these skills

or



ALV

Barhll elysatll Gagepglled dpalysllalall

£ memill g3y

clopeall s [ dgappbill aglell &2

I alall slela

NA (Not Applicable)

(iif) Methods of assessment of students psychomotor skills

5. Schedule of Assessment Tasks for Students During the Semester

Assess | Assessment task (eg. essay, test, group project, examination Week due Proportion
ment etc.) of Final
Assessment
1
Midterm 1 5" week 10
2
Midterm 2 10" week 10
3
In-Class Problem Solving weekly 10
4
project 12" week 10
5
Homework Every week 10
6
Final exam End of 50
semester
7
Midterm 1 5" week 10
8
Midterm 2 10" week 10

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)

o¢
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| 4 office hours per week \

E Learning Resources

1. Required Text(s)

2. Essential References

[1] Physics in Biology and Medicine, Paul Davidovits, 3rd edition, Academic Press is an imprint
of Elsevier 2007.

[2] Handbook of physics in medicine and biology, Robert Splinter, CRC Press Taylor & Francis
Group, 2010.

[3] Biophysics, Roland Glaser, spring-Verlag Berlin Heidelberg, New York, 5" 2001.
phy pring g g

Electronic Materials, Web Sites etc

http://www.youtube.com/watch?v=IP57gEWcisY&feature=related
Ehttp://www.youtube.com/watch?v=HuZLh_mS6i

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

4- Electronic Materials, Web Sites etc

http://www.youtube.com/watch?v=PTaSfpBJgCE&feature=related
http://www.youtube.com/watch?v=Fjy _hVpWgWs&feature=related

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

Wikipedia

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.)

4+ Lecture room for 30 students

+ Library

l-X4
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+ Laboratory for electricity ( there is a special course for laboratory related to
Biomechanics course)

2. Computing resources

4+ Computer room
4+ Scientific calculator.

3. Other resources (specify --eg. 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

% Midterm and final exam.

+£ Quiz.

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

3 Processes for Improvement of Teaching

(@) Course report
(b) Program report
(c) Program self study

4 Fortification of the student learning.

4+ Handling the weakness point.

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an independent
faculty member of a sample of student work, periodic exchange and remarking of a sample of
assignments with a faculty member in another institution)

4+ 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.

o1
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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.
3- Contact the college to evaluate the course and the benefit it add to other courses.

Add some subject and cut off others depending on the new discoveries in physics.

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia

The National Commission for Academic Accreditation &
Assessmentl

oy
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UMM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

1. course title Electricity and Magnetism

2. Course code: 4-4032121

2. Credit hours: 4hrs

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

6. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 2™ Year / Level 3

6. Pre-requisites for this course (if any): General physics 4031012-4

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?

o9
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d. correspondence What percentage?
f. other Whatpercentage?
Comments:
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Upon completion of this course the student will be able to:

1. Provide and define the fundamental properties of the electric charge, solve
technical problems associated with the electrostatic force (Coulomb force),
2. Identify that at every point in the space surrounding a charged particle, the particle

sets up an electric field , which is a vector quantity and thus has both magnitude

and direction.
3. Identify how an electric field can be used to explain how a charged particle can exert

an electrostatic force on a second charged particle even though there is no contact

between the particles.

4. Explain how a small positive test charge is used (in principle) to measure the electric

field at any given point.

5. Define electric capacitance and solve technical problems associated with
capacitors of various symmetries, capacitors in series and parallel combination,
the microscopic effect of dielectric materials on capacitance and stored energy.

6. Define electric current, current density, and solve technical problems involving

DC networks of resistors, batteries, and capacitors, Ohm’s Law, Kirchhoff’s laws,
and RC charging and decay circuits.
7. Calculate the potential difference between any two points in a circuit.

8. Distinguish a real battery from an ideal battery and, in a circuit diagram, replace a

real battery with an ideal battery and an explicitly shown resistance.

9. Calculate the net rate of energy transfer in a real battery for current in the direction of
the emf and in the opposite direction.
10. Define the magnetic field and magnetic flux, solve technical problems associated

with the effect of static, non-uniform and uniform magnetic fields on moving
charges and current-carrying wires, loops and the magnetic dipole.

11. Calculate the magnitude and direction of the magnetic field for symmetric current
distributions using the Law of Biot-Savart and Ampere’s Law, and state the

limitations of Ampere’s Law.
12. State Faraday’s Law of Induction with Lenz’s Law and use these equations to solve

technical problems associated with induction.
13. Calculate inductance according to the fundamental definition, solve technical
problems associated with LR circuits and coils, and calculate the stored energy in

magnetic fields.

In addition to these items, the students should gain practical skills through performance some

7
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experimental class.

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

Handbook should be attached):

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 Contact
hours
Weeks
Electric charge and Coulomb’s law 1 3

1- Introduction.

2- Electric Charge

3- Conductors and Insulators
4- Coulomb’s law

5- Charge is Quantized

6- Charge is Conserved

The Electric Field 1 3
1- Fields.
2- The Electric Field E
3- The Electric Field of a Point Charges and Lines of Force
4- The Electric Field of Continuous Charge Distributions
5- A Point Charge in an Electric Field
6- A Dipole in an Electric Field

*%* Gauss Law 1 3
1- IntroductionThe flux of a Vector Field

2- The Flux of the Electric Field

3- Gauss law

4- A Charged Insolated Conductor

5- Applications of Gauss law

6- Experimental Tests of Gauss law and Coulomb law

Ty
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¢ Electric Potential 2 6
1- Electrostatic and Gravitational Forces

2- Electrical Potential Energy

3- Electric Potential

4- Calculating the Potential from the Field

5- Potential due to Point Charge

6- Potential due to a Collection of Point Charges

7- The Electric Potential of Continuous Charge distribution
8- Equipotential Surfaces

9- Calculating the Field from the Potential

An Insulated Conductor

[
@

Capacitors and dielectrics 1.5 5
1- Capacitance

2- Calculating the Capacitance

3- Capacitors in Series and Parallel
4- Energy Storage in an Electric Field
5- Capacitor with Dielectric

6- Dielectrics: an Atomic View

7- Dielectrics and Gauss law

Current and Resistance 1.5 5
Electric Current

Current Denstiy

Resistance, Resistivity, and Conductivity
Ohm’s law

Ohm’s law: A Microscopic View

Energy Transfers in an Electric Circuit

ounkwneE

DC Circuits 1.5 5

Electromotive Force

Calculating the Current in a Single Loop
Potential Differences

Resistors in Series and Parallel
Multiloop Circuits

RC Circuits

ok wNE

The Magnetic Field 2 6

The Magnetic Field B

The Magnetic Force on a Moving Charge

Circulating Charges

The Hall Effect.

The Magnetic Force on a Current

Torque on a Current LoopThe Magnetic Force on a Current
The Magnetic Dipole

Nou,srwnNe
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Ampere’s Law 2 6
1. The Biot-Savart Law.
2. Applications of the Biot-Savart Law
3. Lines of Magnetic Field
4. Two Parallel Conductors
5. Ampere’s Law
6. Solenoids and Toroids.
14 42hrs
weeks

2 Course components (total contact hours per semester):

Lecture :42 Tutorial: Practical: 42 Other:
Practical part:
1. Safety and Security at the lab.
2. Introduction.
3. Determining the capacitance of a capacitor / connecting capacitors in series and in parallel
4. Studying Ohm’s Law / connecting two resistors in series and in parallel
5. Determining the time constant of an RC circuit
6. Kirchhoff’s Rules (The Junction Rule and The Loop Rule)

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): 6 Office hours to help students for solving assigned problems

T4
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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.

a. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:

Understanding the principle and concepts of physics.

Applying the physics law to different environmental situation.

Improving logical thinking.

Using mathematical formulation to describe the physical principle or phenomena
Ability to explain how things are working.

Teaching strategies to be used to develop that knowledge

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

Start each chapter by general idea and the benefit of it;
Learn the student background of the subject;

Show the best ways to deal with problem;

Keep the question "why" or "how" to explain always there

Build a strategy to solve problem.

(i) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions. Students will be given opportunity
to understand the role of important physics law in different applications.

e At the end of the programme, students will be divided into groups for seminar

70
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presentation on important areas of the course to assess their understanding and
comprehension of the course.

e All students will be involved in on-line learning process and each student is required to
create an E-mail address to facilitate student web interactions.

e Using images and movies
e Encouraging students to collect the new information about what the new in Physics.
e Enable the reference books and scientific sites concerning Physics in internet.

(iii) Methods of assessment of knowledge acquired:
e Solve some example during the lecture.

e Exams:
= Quizzes
= Short exams (mid term exams)
= Long exams (final)
= Homework.
= Activities.

e Discussions with the students.
e Ask the student to clear the misunderstanding of some physical principle.

Ask quality question.

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:
Define the physical phenomena.

Apply the laws of physics.

Analyse the physical phenomena.

Express the physical phenomena mathematically.
Doing small researches

(if) Teaching strategies to be used to develop these cognitive skills:
Preparing main outlines for teaching
Following some proofs

3- Define duties for each chapter

Home work assignments
Encourage the student to look for the information in different references
Ask the student to attend lectures for practice solving problem

(iif) Methods of assessment of students cognitive skills

1- Midterm's exam. Exams, short quizzes

i
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2- Asking about physical laws previously taught
3- Writing reports on selected parts of the course
Discussions of how to simplify or analyze some phenomena

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:
e Work independently.

e The students learn independently and take up responsibility.

Teaching strategies to be used to develop these skills and abilities

1- Search through the internet and use the library.

2- Lab work.

3- Case Study.

4- Small group discussion.

5- Enhance educational skills.

6- Develop their interest in Science through :( lab work, field trips, visits to
scientific and research.

7- Encourage the student to attend lectures regularly

8- Give students tasks of duties

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

e Evaluate the efforts of each student in preparing the report.
e Evaluate the scientific values of reports.

e Evaluate the work in team

e  Evaluation of the role of each student in lab group assignment

e Evaluation of students presentations

d. Communication, Information Technology and Numerical Skills

Description of the skills to be developed in this domain. At the end of the course, the
student will be able to:

Enhancing the ability of students to use computers and internet.
Interpret Physical phenomena.

Present Physical phenomena orally.

Know how to write a report.

Computation

Problem solving

Data analysis and interpretation.

® N DU R W

Feeling physical reality of results

Teaching strategies to be used to develop these skills

Homework (preparing a report on some topics related to the course depending on web
sites).

v
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Seminars presentation

Field visits

(iii) Methods of assessment of students numerical and communication skills

Evaluation of presentations
Evaluation of reports
Practical exam

1. Homework.

2. Final exams.

3. Research.

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:
10. Perform the experiments with high accuracy.
11. Operate instruments safely.
12. Draw the data and curves.

(if) Teaching strategies to be used to develop these skills

- Follow up the students in lab and during carryout all experimental work.

9. Methods of assessment of students psychomotor skills

e Practical exam.
e (iving additional marks for the results with high and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total

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

oral presentation, etc.)

1 Exercises & Home works All weeks 10%
2 Participation in activities lectures and labs All weeks 10%
3 Written Test (1) 6" week 10%
4 Written Test (2) 11" week 10%
5 Final Exam (Practical) 15" week 20%

TA
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6 Final Exam (theoretical) 16" week 40%

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)

Each student will supervise by academic adviser in physics Department and the time table for
academic advice were given to the student each semester.

E. Learning Resources

Required Text(s):

Physics, 4™ edition | By: Halliday, Resnick, and Krane, Wiley (1992)

Recommended Reading List

University Physics with modern Physics, 13th edition, by: Hugh D. Young and Roger A.
Freedman, Addison-Wesley, (2012).

Electronic Materials, Web Sites

(eg. www.youtube.com.)

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

79

F. Facilities Required
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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.)

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

Computer room
Scientific calculator.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

"V dmgill

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Questionaries
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

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 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 (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and remarking
of a sample of assignments with a faculty member in another institution)

e After the agreement of Department and Faculty administrations

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

e Periodical revision by Quality Assurance Units in the Department and institution

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia (7] L gmad) Ay o) ASLaal)
National Commission for oy sl A gl A_sigl)

Academic Accreditation & - -
Assessment —adsY) daicY) g

Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

v
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COURSE SPECIFICATION

Course title: Ultrasound in Medicine

Course code: 4033290-2

Revised 13 December 2015

A ) Ay 2l Aglaal)

Kingdom of Saudi Arabia @
i s 0N Ay 1) gl

National Commission for
Academic Accreditation &
Assessment

(s dSY) Maie Yl g

COURSE SPECIFICATIONS MPH, 4033290-2

Institution Date of Report
Umm AL-Qura University Revised Safar 1431 H

College/Department : Science /Physics

A. Course Identification and General Information

vy
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1. Course title and code: Ultrasound in Medicine, 4033290-2

2. Credit hours:- 2 Cr. (2 hrs lecture)

B Objectives (hyper link

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Medical Physics

of Medical physics plan)

4. Name of faculty member responsible for the course

Dr/ Taha Elfwal

. Levellyear at which this course is offered 5™ Level /3™ year

(62}

6. Pre-requisites for this course (if any) 4032280-4

7. Co-requisites for this course (if any) : No-Co-requisite

8. Location if not on main campus :- within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N What percentage? 100%
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
d. Correspondence What percentage?
t. Other What percentage?
Comments:

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

The course aims to give the students the chance to:

1- Understand basic Fundamentals of ultrasound waves: Physics of wave motion,
ultrasound intensity, and attenuation of ultrasound.

2- Describe, in words, the ways in which various concepts in ultrasound come into
play in particular situations.

3- Rrepresent ultrasound generation and principles of different medical
applications.

4- Analyse ultrasound systems using a required basics
5- Differentiate between the behaviours of different modes of ultrasound imaging.

14
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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)

1- Image J program is applied on some ultrasound images to simulate the
performance of the calculations as in the hospital
2- Cooperate with different institution to find how they deal with the subject

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

Topics to be achieved
Topics No. Of Contact
Weeks hours
Ultrasound Waves:
1- Wave Motion
2- Wave Characteristics
3- Velocity of Ultrasound 2 weeks 4hrs
4- Ultrasound Intensity (2 &3)
5- Acoustic Impedance
6-Ultrasound Wavefront
7- Attenuation of Ultrasound
Ultrasound Transducers:
1- Pizoelectric Effect
2- Transducer Design 2 weeks
4 hrs
3- Frequency response of a transducer (4&5)
4- Focused Transducer
5- Ophthalmic and Doppler Probes
Ultrasound Display System:
1- A-Mode Presentation
2- Echoencephalography 5 weeks
3- B-Mode Presentation (6,8,9, 10 hrs
4- Two-dimensional Display of Internal Organs 10,11)
5- M-Mode Presentation
6- Detection of Heart Movement and Fetus Health State
First Midterm Exam Week 7 2 hrs
The Doppler Effect:
1- Measurement of the frequency shift 2 weeks 4hrs
2- Measurement of Reflection from Media of Different Acoustic | (12&13)
Impedances
Second Midterm Exam Week 14 | 2 hrs




ALV

ol ey 3l gy 1] dpalpull Rl

o) memnill gy elyygall sy | gagebll aglell iy12

il PV gl

Ultrasound Imaging:

1- Basic system of imaging
2- Different types of images and modes (15)
3- artifacts of images

Contact Hours

Credit
X NCCCA
....... 2Cr. 26 104 6

Lecture Tutorial Laboratory

136 hrs

Self study (web search, library, reports, homework, etc)

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

8 hrs

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

NQF Learning Domains

Course Teaching

Course Assessment

And Course Learning Outcomes Strategies Methods
1.0 Knowledge
knowledge that students should know
and understand. At the end of the
coursee the student should be able to: = Quizzes
= Brainstorming. = Electronic exams
- Understand the fundamentals of n Cooperative |earning_ = Homeworks
ultrasound wave physics. , = Dialogue and discussion. = Discussion in the lecture
) Llslt i(t:f;(:ié)r/]ps)es of transducers and their = Constructivist. = Short exams (midterm
a .
- [F))Efine Pizoelectric effect * Self-learning. exam)
- Use mathematical formulation to = Long exam (final exam)
describe the physical principle of
different imaging modes
2.0 Cognitive Skills

ye
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- Interpret the piezoelectric effect and its
usage in the design of the trasducer.

- Solve problems related to the
behaviour of ultrasound in the matter
(absorption, attenuation reflection,
transmission, etc)

- Compare between the properties of
different ultrasound modes and their
medical applications

- Analyse different artefacts of
ultrasound images.

- Problem-solving strategy

- Cooperative learning strategy

- Strategy group discussions

- Assigning students solve the
exercises in each chapters

- Using ImageJ program to
analyze some imaging modes

- Written test

- Individual and group
activities

- Short cognitive tests.

- Achievement tests

- Seminar

- Electronic exam

- Some application using
software

3.0 Interpersonal Skills & Responsibility
Training students to build good
- Summarize the different modes of relationships with their Students are assessed
ultrasound imaging. counterparts and collaborate with | through:
- interpret the artefacts of the others and develop personal and
ultrasound images. professional performance through | - evaluation of field activities
- justify the essential parts of a problem the following strategies: - Report
and formulate a strategy for solving the - Short quiz in class
problem. - cooperative learning - Discussion in class
- flipped classroom
4.0 Communication, Information Technology, Numerical skills
- Use software to analyse the images of
different modalities - ReDort assi ¢
- Work in dependently and in group to po ast|_g_nmen .
represent a seminar about topic related | - Group seminar discussion - Class activities assignment
to the study. - Reports about different tasks - Electronic exams
- Use internet to search for topics and
writing reports
- Know the standards for writing a good
report
5.0 Psychomotor

Not applicable (NA)

Not applicable

Not applicable

VT
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5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 | Midterm 1 7" week 10 %
2 | Midterm 2 14" week 10%
3 | Project + Electronic exams 51 - 12" week 10%
4 | Homework During the 10%
semester
5 | Reports (5 reports/semester) During the 10 %
semester
5 Final exam End of semester 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)

1- 5-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

[1] Physics and principles of ultrasound by R. A. Sofferman , Springer, 2012
[2] Basic Physics and Technology of Medical Diagnostic Ultrasound by M. Hussey, elsevier ,2008

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

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

Diagnostic Ultrasound: physics and equipment by P. Hoskins, K. Martin and A. Thrush, Cambridge press, 2011.

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)

http://www.physicsclassroom.com/
http://www.echopedia.org/index.php/The_principle_of ultrasound
http://www.brooksidepress.org/Products/Military_ OBGY N/Ultrasound/basic_ultrasound.htm

http://ozradonc.wikidot.com/principles-of-ultrasound

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

Application of ImageJ program on some selected images of different imaging modes

F. Facilities Required

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

vy
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laboratories, extent of computer access etc.)

1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
-The size of the room should be proportional to the number of students
- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specify, e.g. 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

e Quizzes, midterm and final exams
e Electronic student evaluation is organized by the university measurement and evaluation unit

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

e - Electronic exams
e Evaluation of course by another colleagues

3 Processes for Improvement of Teaching

e - Electronic exams
e Evaluation of course by another colleagues

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)

e The instructors of the course are checking together and put a unique process of evaluation
e Check marking of a sample of papers by others in the department.

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

4- - The following points may help to get the course effectiveness
Student evaluation
Course report
Program report
Program Self study

5- According to point 1 the plan of improvement should be given.
6- Contact the college to evaluate the course and the benefit it add to other courses.

VA
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Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia

The National Commission for Academic Accreditation &
Assessmentl
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COURSE SPECIFICATION

Course title Theoretical Methods in Physics (1)

Course code: 4032141-4

Revised 13 December 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

5. Course title Theoretical Methods in Physics (1)

6. Course code: 4032141-4

2. Credit hours: 4hrs

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

7. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 2" Year / Level 4
6. Pre-requisites for this course (if any): Differentiation and Integration (2) (4042002-4)

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?

A
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8.

9.

After completing this course student should be able to:
Manipulate vectors and perform algebraic operators on them.
Deal with infinite series and test convergence.
Use Fourier series for expansion of periodic functions in terms of an infinite sum of sines
and cosines.
Perform partial differentiation and use ordinary differential equations in physics
problems.
Solve homogeneous and nonhomogeneous second order differential equations.
Use Laplace transform and calculate solution of differential equations by Laplace
transform.
Deal with Fourier transform, Dirac-Delta, and Green’s functions and their applications in
physics.
Develop an intuitive feeling for the precise mathematical formulation of physical
problems and for the physical interpretation of the mathematical solutions.
Be familiar with the mathematical formulae of this course that frequently appear in
physics problems.

10. Use computer to verify the solution of some physical problems.
11. Use computer to construct graphs of some functions.

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

Handbook should be attached):

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 403342-4 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.

Theoretical Methods in Physics (1)

Topic No of | Contact

hours
Weeks

AY
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+* Vector Analysis & Curvilinear Coordinates:
Triple (Scalar-Vector) products- Differentiation of vectors- grad,
Div, Curl and Laplace’s operator, Vector integral- Green’s, Gauss’
and Stokes theorems, General curvilinear coordinates-vector
operators in orthogonal curvilinear coordinates.

7

% Infinite series, Power series:

Geometric series, testing series for convergence, Alternating
series, interval of convergence- expanding functions in power
series, Taylor and Maclaurin expansions, Solving Problems about
Series

Fist periodic exam

R/

<+ Partial Differentiation:
Total differentials- Approximating using differentials, chain rule

Implicit differentiation, Application to Maximum and Minimum
problems, Lagrange Multipliers, Change of Variables,
Differentiation of Integrals.

2.5

10

«* 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.

Second periodic exam

@,

% Ordinary differential equations:
First order differential equations; separable differential
equations, linear 1st order equations, 2™ order differential
equations; Homogeneous differential equations, Non-
homogeneous differential equations.

12

@

< Solution of Differential Equations by Laplace Transforms:
The Laplace Transform, Convolution, The Dirac Delta Function, A

Brief Introduction to Green Functions.

Final periodic exam

14

56

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

Lecture :56 Tutorial: Practical: 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):
12h (reports & essay)

This actually depends on the student's level, study skills and habits, but in general four hours

per week are sufficient.

4. Development of Learning Outcomes in Domains of Learning

For each of the domains of learning shown below indicate:

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

e A description of the teaching strategies to be used in the course to develop that

knowledge or skill;

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

outcomes in the domain concerned;

C.

oukwnNRE

Knowledge : Description of the knowledge to be acquired

Learning fundamentals of Mathematical Physics.

Understand how to use mathematics as a tool for physics.

Understand how to translate a physical problem in mathematical form.

Ability to solve Physical problems analytically in an efficient way.

Improving the logical thinking.

Developing the learning skills of the students in using computers as an educational
tool, problem solving and demonstration.

(i) Teaching strategies to be used to develop that knowledge

The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions.

Starting each Chapter by general idea and the benefit of the Mathematical tool.
Solving examples during the lecture time.

"V dmgill
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e Show the best ways to deal with the problem.

e Build a problem solving strategy.

e All students will be involved in on-line learning process and each student is required
to create an E-mail address to facilitate student web interactions.

e Using computer simulations.

e Enable reference books and scientific websites concerning Theoretical Methods in
Physics.

(iii) Methods of assessment of knowledge acquired:

e  Online Quizzes 10%
e Homework 10%
e Interactive discussions 10%
e Midterm exam 1: 20%
e Midterm exam 2: 20%
e Final exam: 30%

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:

1. Develop analytic skills.

2. Develop problem-solving skills.

3. Develop ability to think creatively.

4. Improve memory skills.

5. Improve mathematical skills.

6. Analyse and explain natural physical problem.

(if) Teaching strategies to be used to develop these cognitive skills:

7. Develop ability to synthesize and integrate information.

8. Encourage the students to use different learning resources.
9. Writing the final answer in concise form when possible.

10. Writing an equation/physical law in wards.

11. Using shortest way to reach the final answer.

12. Using appropriate symbols that can be easily memorized.
13. Discussions of how to simplify or analyse physical problem.

(iii) Methods of assessment of students cognitive skills

Oral questions.
Presentations.
Term paper.
Online Quizzes.
Problem solving.

® N o oA

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:

1. Develop ability to work independently.

AT
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2. Develop ability to work productively with others.
3. Improve self-esteem.
4. Develop leadership skills.

(ili)  Teaching strategies to be used to develop these skills and abilities

6. Homework assignment for each group of the students.

7. Homework assignments that should be worked out independently.

8. Cooperative learning.

9. Microteaching.

10. Search through the internet and use the library.

11. Develop their interest in Science through :( lab work, field trips, visits to scientific and
research.

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

1. Marking the home works.

Working closely with the different groups.

Evaluate the efforts of 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

NowunkswnN

d. Communication, Information Technology and Numerical Skills

(i) Description of the skills to be developed in this domain At the end of the
course, the student will be able to:

Enhancing the ability of students to use computers and internet.
Present Physical phenomena orally.

Know how to write a report.

Feeling physical reality of results.

Perform effective communication with colleagues and faculty members.
Ability to use programs designed for numerical computation.

NouswhRe

Problem solving and ability to interpret the results.

(i) Teaching strategies to be used to develop these skills

10. Homework (preparing a report on some topics related to the course depending
on web sites).

11. Seminars presentation.
12. Field visits to factories.
13. Additional lectures on numerical techniques.

14. Exposing the students to problems that can only be solved numerically.

AY
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(iii) Methods of assessment of students numerical and communication skills

1. Give the students homework assignments on problems that can be solved
numerically.
2. Ask the students to search the internet for the solution of a specific problem.

3. Using the computer to construct three dimensional graphs.
4. Evaluation of presentations and reports.

e. Psychomotor Skills (if applicable)

(i) Teaching strategies to be used to develop these skills

(iv)  Methods of assessment of students psychomotor skills

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral presentation,
etc.)

1 Online quizzes All weeks 10%
1 Exercises & Home works All weeks 10%
2 Participation in activities lectures and labs All weeks 10 %
3 Written Test (1) 6" week 20%
4 Written Test (2) 11" week 20%
5 Final Exam (theoretical) 16" week 30%

D. Student Support

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

AA
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academic advice. (include amount of time faculty are available each week).
2. Each student will supervise by academic adviser in physics Department and the

time table for academic advice were given to the student each semester.

E. Learning Resources

Required Text(s):

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. George B. Arfken, Hans J. Weber and Frank E. Harris, Mathematical Methods for
Physicists (Seventh Edition), Elsevier (2012), ISBN: 978-0-12-384654-9.

3. G. Dennis Zill, R. Michael Cullen, Advanced engineering mathematics, Jones and Bartlett
Publisher (2006), ISBN 9780763745912.

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

5. S. Grossman, Elementary Linear Algebra, 6™ edition, Wadsworth (2006).

Recommended Reading List

Electronic Materials, Web Sites

(E-learning gate of Umm Al-Qura university, etc.)

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

A4
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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.)

9- Class room is already provided with data show

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

11- Library

12- Laboratory for fundamental of physics.

2. Computing resources

7. Computer room
8. MATLAB software.

3.0ther resources (specify --eg. 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 using e-learning gate of Umm Al-Qura university.
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

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 movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

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

e Periodical revision by Quality Assurance Units in the Department and institution

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Kingdom of Saudi Arabia
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Assessment
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Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course Identification and General Information

1. Course title and code: Physics of Laser in medicine, 4033281

2. Credit hours: 2 Cr.

3. Program(s) in which the course is oftered.
(If general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

5. Level/year at which this course is offered :5t level / Third year

6. Pre-requisites for this course (if any Fundamentals of medical Physics / Code: 4032280-4

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: On campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N ‘What percentage? 100%
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
d. Correspondence What percentage?
t. Other What percentage?
Comments:

B Objectives (hyper link of Medical physics plan)

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 CO, , He-Ne, Semiconductor, Ruby Lasers
Laser Safety and Laser transportation

5. Applications of Laser on Ophthalmological surgery.

B o=

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased use of I'T

or web based reference material, changes in content as a result of new research in the field)

9y
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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- IFocusing on generic skills.

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 :-
Topics No of Weeks Contact
(Studying Week No.) hours

1- General Introduction 2 weeks 4 hrs
2- Introduction to Laser Y weeks ¢ hrs
First Periodic Exam

3- Types of lasers | 2 weeks | 4hrs

Mid Term Vacation
4- Laser Safety, Damage and Transmission 2 weeks 4 hrs
5- Opti_ca! and Thermal Response of Tissue to Laser 2 weeks 4 hrs
Radiation

Second Periodic Exam

6- Lasers in Ophthalmology | 2 weeks | 4hrs
Final Practical Exam

Credit Contact Hours Self-Study Other
X NCCCA Lecture Tutorial Laboratory Office
....... 2 Cr. Hr. Y¢ 0 Y¢ ¢ A 1 VoA

3. Additional private study/learning hours expected for students per week.
7-8 h

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

Strategy

NQF Learning Domains Course Teaching Course Assessment

And Course Learning Outcomes Strategies Methods

1.0 | Knowledge

q¢
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At the end of the program the student should

be able to:

- fundamentals of Laser physics.

- Distinguishing between the different Lasers
for the point of view of their importance,
danger, and power.

- Gain some knowledge about the uses of
Laser in Medicine in surgeries.

Brainstorming.
Cooperative learning.
discussion..
Self-learning.

Conducting scientific research
and follow-up of advances in the
field.

Two tests per semsters.
Discussions in the lecture

2.0 Cognitive Skills
- estimate mathematical and physical (= Problem-solving * Practical test
formulas to interpreting the formation |= Cooperative learning = Written test
and stability of Laser = group discussions = Individual and group activities
- integrate phys. information with that of [= solve the exercises in | Snhortcognitive tests.
medical and biological into medical each chapters " Achievement tests
physics
3.0 | Interpersonal Skills & Responsibility
- work in a group. Training students to build = Students are assessed
- write a short report in specific subject | good relationships with their through:
related to the course materials by using | counterparts and collaborate |* €valuation of field activities
advanced information tools . with through: = verbal tests
- Write a report |nd|V|dua_IIy or in a team | cooperative learning = assessment assignments
using the library and the internet « peer education = style note
- appraise the correctness of their | Enhance confidence and |" Request solutions from each
solution, interpret their results and i . group in front of students.
connect it to related areas of medical egcpurage ISCUSSION. = The final evaluation of the
. = Raise the spirit of . .
phys_lcs. _ cooperation among col!ectlve tasks and discusses
- justify the essential parts of a problem students their students.
and formulate a strategy for solving the '
problem.
4.0 | Communication, Information Technology, Numerical skills

90
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- illustrate numeracy and computational
skills, including such aspects as error
analysis, order-of-magnitude estimations,
and correct use of units and modes of
data presentation.

- operate with basic software, such as
word processing, spread sheet use, and
graphic programmes, data-logging and

storage.
- illustrate information and
communications technology to act

responsibly in personal and professional
relationships.

- work independently and as a part of a
team, and learn independently with open
- mindedness and critical enquiry.

- demonstrate the ability to manage time,
priorities workloads, and utilize long-
and short-term planning skills.

= Cooperative learning

= working groups with
peers

= solving problems and
search the internet for
some topics.

= Self-learning

= Medical Physics labs.

= Simulation programs.

= Readymade programs.

= Smart Board

= Power point

= Give the students tasks

to measure
mathematical and
computational analysis

and problem solving.

= Discussing a group work

sheets.

= Discuses with them the
results of  computations
analysis and problem
solutions.

=  Give homework's to know
how the student understands

the numerical skills.
= Give
some resulting numbers.
= Written tests
= Laboratory tests.

5.0

Psychomotor

Not applicable (NA)

Not applicable

Not applicable

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment

1 | 1%t periodic exam 7t week 15 %

2 2nd periodic exam 14t week 15%

3 | Attendance During the 10%
semester

4 | Homework + reports During the 10%
semester

5 Final exam End of semester 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 staft are expected to be available each week)

1- office hours per week in the lecturer schedule.

91
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2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

Laser Physics and Applications

Subvolume A: Laser Fundamentals - Part 1

Editors: H. Weber, G. Herziger, R. Poprawe

Authors:

H.J. Eichler, B. Eppich, J. Fischer, R. Guther, G.G. Gurzadyan,

A. Hermerschmidt, A. Laubereau, V.A. Lopota, O. Mehl, C.R. Vidal,
H. Weber, B. Wende

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

LASERS IN MEDICINE

Edited by

Ronald W. Waynant

CRC PRESS

Boca Raton London New York Washington, D.C.

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

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)

e http:// www.springer.com
e http:// www.sciencedirect.com

e http:// www.gigabedia .org

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

None

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.)
-The size of the room is proportional to the number of students

Labs are adequately prepared

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer. overhead projectors and related items

-Smart board should be supplied

3. Other resources (specity, e.g. 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

Student evaluation electronically organized by the University.

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

v
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-Revision developmental internal and external.
- Student Assessment tests quarterly and final through questionnaires

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model
- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member teaching staft
of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staft at another
institution)

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

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

COURSE SPECIFICATION

Course title: Medical radiation physics (1)

Course code: 4033285 -4

Revised 13 December 2015
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Kingdom of Saudi Arabia
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National Commission for
Academic Accreditation & (—adsY) St oY
Assessment )

COURSE SPECIFICATIONS Medical radiation physics(l) 4033285-4

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course Identification and General Information

1. Course title and code: Medical radiation physics1 4-4033285

2. Credit hours: 4. (3 lecturer + 1 practical or lab.)

3. Program(s) in which the course is oftered.
(I general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

&

. Level/year at which this course is offered :5" level / third year

6. Pre-requisites for this course (if any): Fundamental of medical physics/ Code-4032280-4

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N | What percentage? 100
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
d. Correspondence What percentage?

Comments:

! o
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B Objectives (hyper link of Medical physics plan)

For students undertaking this course, the aims are to:

1.Study Production of X Rays : Accelerated Charged Particle, Synchrotron Radiation, Linear Accelerator
2-Acquire the interaction of radiation with matter , natural background radiation and general Aspects of
Radioactive Decay Processes

3-Study the Activity; Naturally Occurring Radiation, Serial Transformation.
4- List a scientific method to come to understand the enormous variety of radiation physics phenomena in terms of
a few relatively simple laws

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased use of I'T
or web based reference material, changes in content as a result of new research in the field)

8. Explain strategy of the course in the beginning of the semester

9. Outlines of the introduction for radiation physical laws, principles and the associated proofs.

10. Highlighting the radiation experiments corresponding to a theoretical subject.

11. Encourage the students to see more details in the international web sites and reference books in the library.
12. Discussing some selected problems in each chapter.

13. Cooperate with different institution to find how they deal with the subject
14. Renew the course references frequently

8- Development of radiation physics laboratory
9- Joining between the theoretical and industrial applications
Frequently check for the latest discovery in science

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

No of Contact

hours
Weeks

1
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Production of X Rays : 2 weeks 6 hrs
Accelerated Charged Particle
Synchrotron Radiation
Linear Accelerator

(1 &2 weeks)

Fundamental Sciences (Y Weeks)
Quantities and units in science and engineering (3&4 6 hrs
) ) weeks)
Background information
Excitation and lonization
Characteristic x-ray
Binding Energy

The chart of nuclides

A\t
Interaction of radiation with matter weeks

. . . (week 5 & 6)
Alpha particle interactions

Beta particle interactions ohrs
Specific ionization

Mass stopping power

Linear energy transfer

Bremsstrahlung

Radioactive atoms- Nature and Behaviour
Alpha emission

Positron emission

Orbital electron capture

Beta emission

First Periodic Exam Week
(week 7)

Med Term Vacation Week
(week 8)

1.°¢
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Gamma ray emission
( week 9 and
Internal Conversion Electrons 10)
Auger electron
Transformation kinetics
Average life
Specific activity
Time of maximum progeny activity
Tracing radioactive decay on the chart of the nuclides
.. ... . Week
Radiation quantities and units
(week 11)
Exposure
3hrs
Absorbed dose and equivalent dose
Radioactivity
Biological Effects of lonizing Radiation
Week
Non Stochastic Effects
(week 12 & 13 6 hrs
Death from whole body exposure )
The Acute Radiation Syndrome
Damage to skin
Stochastic effect
. . . . . . Week
Radiation Protection in Medicine
(week 14) 3hrs

Radiation protection goals
Radiation protection in medical imaging technology
Radiation protection in nuclear medicine

Radiation protection in radiotherapy

o
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Second examination 1 Week
(week 15)
Final examination Week
(week 16)
Credit Contact Hours ' ' Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch 36 39 0 90 21 292

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

6h

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

Strategy
NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1.0 | Knowledge
1.1 knowledge that students should know and = Brainstorming. Conducting scientific
understand. = Cooperative learning. research and follow-up
= Dialogue and discussion. ) )
At the end of the programme the = Constructivist. of advances in the field.
student should be able to: = Learning. Quarterly tests.
1- outline  fundamental Sciences, selfrlearning. By 15 minute multiple

Quantities and units in science and
engineering, Background information
Excitation and lonization :
Characteristic X-ray, Binding Energy
and the chart of nuclides.

2- list the differents instruments for
production X Rays Accelerated
Charged Particle ,  Synchrotron

Radiation and Linear Accelerator

3-State Interaction of radiation with

choice test on content on
completion of each topic
with results carrying

20% of final assessment.

Duties and discussions
within the lecture

Multiple choice knowledge item

on final exam.

10¢
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matter,

Alpha particle interactions,
Beta particle interactions,
Specific ionization,

Mass stopping power,
Linear energy transfer,
Bremsstrahlung,

Radioactive atoms- Nature and
Behaviour,

Alpha emission,
Positron emission ,
Orbital electron capture

And Beta emission

4- describe the interaction of radiation
with matter, natural background
radiation and general Aspects of
adioactive Decay Processes

2.0 | Cognitive Skills

2.1 | B1. Estimate use physical laws and
principles to understand the subject

and to simplify problems and analyze
phenomena

Represent the problems mathematically.

B2. Estimate the external exposure with
different distances for calibration of the
TLD(s) dosimetry.

B3. justify the mathematical expressions
in calculating the doses due the inverse
square law .

B4. integrate information technology (IT)
based solution into radiation dose
measurements in environment and

1.0
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medicine..

B5.Analyse and explain natural
phenomena.

B6.Ability to explain the idea with the
student own words.

3.0 Interpersonal Skills & Responsibility
3.1 work in a group to conduct an | Training students to build good
experiment. relationships with their counterparts
. Students are assessed through:
-write a short report in specific subject | 2nd collaborate with others and
related to the course materials by using | develop personal and professional i i o
d d inf . d _ = evaluation of field activities
advance information and | performance through the following
communication tools . . = verbal tests
strategies: )
= assessment assignments
- write a report individually or in a team I
using the library and the internet = cooperative learning style note
. | = peer education = Request solutions from each

- appraise the correctness of their group in front of students

solution, interpret their results and | " Enhance confidence in the same '

connect it to related areas of medical student and encourage dialogue

physics. and discussion.

3.2 - justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 5,00 students. collective tasks and discusses
roblem. ;

. their students.

4.0 Communication, Information Technology, Numerical skills

41 |- illustrate numeracy and | - Cooperative Discussing a group work sheets.
computational skills, including Iearning(e:g:Creating working Discuses with them the results
such aspects as correct use of X- groups with peers to . fo tat lvsis and
dose software and modes of data | collectively prepare: solving | ©F COMPUTAHONS ARG 40
presentation. problems and search the problem solutions.

- operate with bas_ic software, such gniﬁlinet f_or iortlrl]e t(l)péci)'f Give homework's to know how
as word processing, spread sheet | = ef -learning to ekg obal o e student understands
use, and graphic programmes, :\r;le%rirg;t'&?yzzaé‘s"’?gbz 16 student inderstands the

- i B ! _ : numerical skills.
data-logging and storage. - Simulation programs.

- - Hospital Training. Give them comments on some

- Readymade programs. resulting numbers.
- Smart Board
- Power point

4.2 - illustrate information and | Give the students tasks to measure = \Written tests

107
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communications technology to | their: mathematical skills, = Laboratory tests
act responsibly in personal and computational analysis and problem | = Evaluate the information
professional relationships.

- work independently and as a
part of a team, and learn are using information
independently  with open -

solving. gathered by the students that

. o . networks.
mindedness and critical enquiry.
- demonstrate the ability to
manage time, priorities
workloads, and utilize long- and
short-term planning skKills.
5.0 | Psychomotor
5.1 | 13. Perform the experiments with high - Follow up the students in lab e Practical exam.
accuracy. . e Givi iti
14. Operate instruments safely. and during carryout all fo?t\ﬂg %;?ﬁgl\?\,?ﬁ: mg;’]ks
15. Draw the data and curves. experimental work. and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 | Midterm 1 7t week 10 %
2 Midterm 2 15t week 10%
8 | assay + discussion 1st- 15t week 10%
4| Homework + quizzes During the 10%
semester
Laboratory 15 th week 20
5 Final exam End of semester 40 %
D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staft for individual student consultations and academic advice.
(include amount of time teaching staft are expected to be available each week)

E. Learning Resources

1. List Required Textbooks

1- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

»  Michael G. Stabin” Radiation Protection and Dosimetry” 2007.ChS5. p-p, 67-74
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Herman Cember “ Introduction to Health Physics” 1983, 2003, 2009.Ché. p-p, 135-142.,Ch.10-p. 529.

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

http://www.IAEA.com

http://ICRP.com

http://NCRP..com

http://ICRU.com

http://UNSCAR.com

http://ANSl.com

http://WHO.com

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

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

None

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.)

-The size of the room should be proportional to the number of students
- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

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

-Hall is equipped with a computer.

- Provide overhead projectors and related items
-Smart board

Scientific calculator.

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

None

G Course Evaluation and Improvement Processes
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1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Student evaluation electronically organized by the University.

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

-Revision developmental internal and external.
- Student Assessment tests quarterly and final through questionnaires
-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Veritying 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 staft at another
institution)

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

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

- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments
-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Assessmentl

COURSE SPECIFICATION
Course title Modern physics

Course code: 4033150-4

Revised 13 December 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: Umm AL — Qura University

College/Department : College of Applied Sciences — Department of Physics

A Course Identification and General Information

Course title : Modern physics

Course code: 4-4033150

2. Credit hours: 4. (3 lecturer + 1 practical or lab.)

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

8. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 5t level
6. Pre-requisites for this course (if any): General physics (2) 4032101-4

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?

c. e-learning What percentage?

11
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B Objectives

For students undertaking this course, the aims are to:

1-acquire basics of the spatial theory of the relativity.
2-Acquire the basic of the radiation of black body and objects.
3-Calculate the phase and group velocities.

5-Describe atom structure (Atomic models, Alpha-particle scattering, The
Rutherford scattering formula, Nuclear dimensions, Electron orbits,
Atomic spectra, The Bohr atom, Energy levels and spectra, Nuclear
Motion, Atomic excitation, The correspondence Principle).

6- acquire information about particles proprieties of waves

7- List the différents physics phenomena (The photoelectric effect, The
qguantum theory of light, X rays X-ray diffraction, The Compton effect, Pair
production)

8- describe the UV catastrophe.

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

Handbook should be attached):

. 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

List of Topics No of Contact
hours
Weeks
Week
THE SPATIAL THEORY OF THE RELATIVITY (introduction, reference (week 1) 3hrs
frame, inertial reference frame, Galilean relativity,)

11y
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THE SPATIAL THEORY OF THE RELATIVITY (Einstein's postulate of Week
relativity, rela.tivity of the simultaneity., time dilalta?tic.)n, Iength (week 2)
contraction, Lorentz transformations, relativistic velocity
transformations,) 3hrs
THE SPATIAL THEORY OF THE RELATIVITY (relativistic mechanics, Week

mass, energy, transformation of energy, momentum and force,
&Y &Y (week 3) 3hrs

Doppler effect, Relativistic collisions)

Week
BLACK BODY RADIATION (radiation of heated objects, thermal (week 4)
radiation, cavity radiation treated with classical physics,) 3hrs
BLACK BODY RADIATION ( UV catastrophe, Planck's solution, Week
guantum of energy) (week 5) 3hrs
Week

PARTICLE PROPERTIES OF WAVES (The photoelectric effect, The (week 6) | 3hrs

quantum theory of light,)

First Periodic Exam Week

(week 7) 3hrs

PARTICLE PROPERTIES OF WAVES (X rays X-ray diffraction, The Week
Compton effect, Pair production, Gravitational red shift) (week 8)
WAVE PROPERTIES OF PARTICLES (De Broglie waves, Wave function, Week

De Broglie wave velocity, Phase and group velocities,) (week 9) 3hrs

WAVE PROPERTIES OF PARTICLES (The diffraction of particles,) Week

(week 10)
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Second examination 1 Week

(week 11) 3hrs

WAVE PROPERTIES OF PARTICLES (The uncertainty principle, Week
Applications of the uncertainty principle, The wave-particle duality) (week 12)
ATOMIC STRUCTRUE (Atomic models, Alpha-particle scattering, The Week

Rutherford scattering formula,) (week 13) 3hrs

ATOMIC STRUCTRUE (Nuclear dimensions, Electron orbits, Atomic Week 3hrs
spectra,) (week 14)
ATOMIC STRUCTRUE (Energy levels and spectra, Nuclear Motion, Week
Atomic excitation, The correspondence Principle) (week 15)
Final examination Week
(week 16)
2 Course components (total contact hours per semester):
Lecture 36 (Credit Hrs) Tutorial: ------ Practical/Fieldwork/Inte | Other: 12 hrs

rnship:

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):
12h (reports & essay)
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4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

o The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

d. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:
- outline the adventages of relativity.

2- list the types of relativities
3- define the inertial reference frame, Galilean relativity.

4- acquire basics of Einstein's postulate of relativity, relativity of the simultaneity, time
dilatation, length contraction, Lorentz transformations

5- describe black body and UV catastrophe
6- list different model of atomic structure.

7- describe De Broglie waves, Wave function, De Broglie wave velocity, The diffraction of particles,

The uncertainty principle, Applications of the uncertainty principle, The wave-particle duality

(i) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions. Students will be given
opportunity to understand the role of important medical physics in different medical
applications and human service.

o At the end of the program, students will be divided into groups for seminar
presentation on important areas of the course to assess their understanding and
comprehension of the course.

e All students will be involved in on-line learning process and each student is required
to create an E-mail address to facilitate student web interactions.

e Using images and movies

e Encouraging students to collect the new information about what the new in computer
in medicine.

e Enable the reference books and scientific sites concerning bacteriology in internet.
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(iii) Methods of assessment of knowledge acquired:
e The assessment of these skills is implicit in all forms of assessment, but is not
explicitly measured. The overall degree of success achieved by each student reflects
the extent to which these skills have been acquired. The project work and growing in
complexity as the student progresses, are assessed to explicitly measure the
acquisition of the ability to handle experimental equipment, plan measurements in a
logical fashion, analyse the results produced and communicate them through printed
and verbal media.

b. Cognitive Skills

bl. estimate The uncertainty principle

b2. Apply different physics idea in experimental Laboratory.

(if) Teaching strategies to be used to develop these cognitive skills:

- Lectures
-Brain storming
-Discussion

(iii) Methods of assessment of students cognitive skills

- Exam must contain questions that can measure these skills.

- Quiz and exams
- Discussions after the lecture

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:
- work effectively in a group to make a decision.

-Analyse obtained data and how to manage it.

-make a certain decision fast especially during data acquisition.

(v)  Teaching strategies to be used to develop these skills and abilities
- Lab work
- Case Study

- Active learning

- Small group discussion

(ili) Methods for assessment of the students interpersonal skills and capacity to

11y
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carry responsibility

Evaluate the efforts of 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

d. Communication, Information Technology and Numerical Skills

(iii) Description of the skills to be developed in this domain. At the end of the
course, the student will be able to:

Enhancing the ability of students to use computers and internet.
Interpret image pre-processing data

Use effectively image processing package to enhance the obtained image.
Know how to write a report.

®No U

9. Teaching strategies to be used to develop these skills

15. Homework (preparing a report on some topics related to the course depending
on web sites).

16. Seminars presentation

17. Field visits to factories

(iii) Methods of assessment of students numerical and communication skills

10. Evaluation of presentations
11. Evaluation of reports
12. Practical exam

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:
16. Perform the experiments with high accuracy.
17. Operate instruments safely.
18. Draw the data and curves.

(i) Teaching strategies to be used to develop these skills

- Follow up the students in lab and during carryout all experimental work.

18. Methods of assessment of students psychomotor skills

e Practical exam.
e Giving additional marks for the results with high and good accuracy

114
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5. Schedule of Assessment Tasks for Students During the Semester
Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral presentation,
etc.)
1 Exercises & Home works+ quizzes All weeks 5%
Assay 15" week 5%

2 Laboratory All weeks 20%
3 Written Test (1) 6™ week 10%
4 Written Test (2) 11" week 10%
6 Final Exam (theoretical) 16" week 50%

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)

Office hours: 10 hrs

E. Learning Resources

Required Text(s):

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

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
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Electronic Materials, Web Sites

(eg. Web Sites, Social Media, Blackboard, etc.)

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

e PPT prepared by Associate prof. Dr. Taha Alfawwal

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.)
e Class room is already provided with data show
e The area of class room is suitable concerning the number of enrolled students (68)

and air conditioned.
2. Computing resources

e Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

e Availability of some reference bacterial strains
e Availability different specific media and chemicals used for isolation.

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

e (Questionaries

1r.
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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

e Revision of student answer paper by another staff member.
Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.

e Using scientific movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

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

e Periodical revision by Quality Assurance Units in the Department and institution

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution:- Umm AL-Qura University

College/Department :- College of Sciences / Physics Department

A Course Identification and General Information

1. Course title and code: 4033298 Physics of Membranes and Macromolecules

2. Credit hours: - 2 Cr.

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Medical physics

4. Name of faculty member responsible for the course
Prof. Saud Allehyani

5. Level/year at which this course is offered
5™ level/Third year

6. Pre-requisites for this course (if any) 4013331-3 (Biology-Physiology)

7. Co-requisites for this course (if any) no-Co-requisite

8. Location if not on main campus :- Within the university campus

9. Mode of Instruction (mark all that apply)

100%
a. Traditional clay Wheperoidtage?

b. Blended (trad nd online) ntage?

Py
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c. e-learning What percentage?
d. Correspondence Whrarpercentage?
. Other W, ntage?

Comments:

1ré
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B Objectives

1. Summary of the main learning outcomes for students enrolled in the course.
at the end of this course student should know:

1-study the biological molecules forming the cell membrane such as proteins, lipids and cholesterol
and their attachment to each other to form a cell unit.

2-Differentiate between types of cell membrane models.
3- acquire the basics physics laws of macromolecules.

4- define how to identify the structure of macromolecules by using x-ray diffraction,
spectrophotometery analysis, diffusion and centrifugation method.

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)

1-In the last year we have developed this course by introducing new references.

2- Using the library to search on some topics and writing reports.

3- Introducing new lab instruments as centrifuge, RLC bridge to study the electrical properties
of living cells .

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 :-

Topics No of Contact
hours
Weeks
Topics
3W 9
Membranes:

1re
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- Basic membrane properties

- Analyzing Transport

- Electrodiffusion

- Active transport in Red Blood Cells

- Membrane Models

- Artificial Membranes

- Preparation and properties

- Thickness Determination 2W 6

- Energy Transduction Processes

Macromolecules:

Random Motion in Large Molecule
2W 6

Instantaneous Velocity-average

Energy-r.m.s. Distance-Degree of Freedom-Temperature

DIFFUSION:

Fick’s Equations-of Diffusion

Coefficient and Temperature

Viscosity and Friction-Solution of
3w 9

Diffusion Equation in Solids

Liquids method of Determining the

Diffusion Coefficient-Diaphragm

Method-Radio Active Sectioning Technique.

CENTRIFUGAL FORCE:

Equation of Molion-Separation of

Macromolecule-Thermal Effect-

Molecular Weight-Sedimentation Constant 3W 9

OPTICAL METHOD :

Molecular Weight of Unknown Molecules.

Polarisation-Biological Polymer- Protiens-Amino Acids Virsus

11
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Enzymes.
Molecular Weight of Unknown 2W 6

“Aspects if biophysics” By: William Hughes

2 Course

components (total contact hours per semester):

Lecture:

30 hr Tutorial: 15 hr Practical/Fieldwork/Inte

Other: (self-study)
Office hours : 75 hr

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)

1hr

For each

4. Development of Learning Outcomes in Domains of Learning

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.

a. Knowledge

(vi)

Knowledge that students should know and understand when they complete the course is as

follow:

1- Gaining how to present data measurement graphically

2- delaying with physics lab equipments
3- understanding the concept of fundamental physics

(vii)

Teaching strategies to be used to develop that knowledge

The strategies used to develop the above knowledge are as follows:-

1-Lectures

1ry
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2-, tutorials
3-Independent study assignments.
4- Introductory lecture

5- Existing knowledge. Linking the particular content of the presentation to
the general overview.

(iii) Methods of assessment of knowledge acquired

By 15 minute multiple choice tests on content on completion of each topic with results
carrying 20% of final assessment. Multiple choice knowledge items on final exam.

b. Cognitive Skills

(i) Cognitive skills to be developed

List the thinking and problem solving skills the course is intended to develop. As a guide it may be
useful to begin with the phrase “The ability to....” Which include both the use of analytic and predictive
formulae and conceptual tools, and the ability to identify and use ones that are appropriate for new and
unanticipated problems.

(if) Teaching strategies to be used to develop these cognitive skills

By given Explanations and examples in lectures and practiced under supervision in tutorials and
laboratory tasks. Transfer of learning encouraged by use of analytical tools in different applications and
through discussion of potential application in other areas. Assighment tasks include some open ended
tasks designed to apply predictive, analytical and problem solving skills (Eg. What would happen
if....... ?, How could......... ?

(iii) Methods of assessment of students cognitive skills

By Problem solving questions carrying 50% of mark on tests given at the end of each topic and on end of
semester examination. Group and individual assignments require application of analytical tools in
problem solving task

c. Interpersonal Skills and Responsibility

(i) Description of the interpersonal skills and capacity to carry responsibility to be developed

Through out the course the student well have the capacity for self directed learning, and personal and
social responsibility.

(if) Teaching strategies to be used to develop these skills and abilities

One group assignment in which 25% of assessment is based on individuals contribution to the group
task. (Instructor meets with each group part way through project to discuss and advise on approach to
the task) Two individual assignments requiring investigation using internet and library resources as a
means of developing self study skills. Role play exercise on controversial issue relevant to the course
based on a case study, with discussion in tutorial of appropriate responses and consequences to
individuals involved.
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(iii) Methods of assessment of students interpersonal skills and capacity to carry responsibility

Assessment of group assignment includes component for individual contribution. Capacity for
independent study assessed in individual assignments.

d. Communication, Information Technology and Numerical Skills

(i) Description of the skills to be developed in this domain.

1- Using internet to search for topics and writing reports

2- using some math program for some calculation

(ii) Teaching strategies to be used to develop these skills

Student assignments require good standards of use of ICT. Where standards are inadequate the student
is referred for special remedial instruction. Student essay assignments require proper style and
referencing format as specified in college style manual

(iii) Methods of assessment of students numerical and communication skills

Test questions require interpretation of simple statistical information. Assessments of students
assignment and project work include expectation of adequate use of numerical and communication
skills. Five percent of marks allocated for standard of presentation using ICT.

e. Psychomotor Skills (if applicable)

(i) Description of the psychomotor skills to be developed and the level of performance required

NA (Not Applicable)

(if) Teaching strategies to be used to develop these skills

NA (Not Applicable)

(iif) Methods of assessment of students psychomotor skills

NA (Not Applicable)

5. Schedule of Assessment Tasks for Students During the Semester

Assess Assessment task (eg. essay, test, group project, examination Week due Proportion
ment etc.) of Final
Assessment

1 Essay 10 10%

1re
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2 Examination 7 30%

3 Homework 1/w 10%

4 Final exam 17 50%

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)

Each student will supervise by academic adviser in physics Department and the time table for academic
advice were given to the student each semester.

E Learning Resources

1. Required Text(s)

Chapters 3,4,5,6,7,8 from Introduction to Health Physics

2. Essential References;

Herman Cember and Thomas E. Johnson "Introduction to Health Physics" FOURTH EDITION
McGraw-Hill 2009

11
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3- Recommended Books and Reference

1-0.Glasser, "Medical physics J.R. Cameron & J.Shofronick

4- Electronic Materials, Web Sites etc

IAEA, AAPM

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

NA

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.)

new lab instruments as centrifuge, RLC bridge to study the electrical properties of living cells .

2. Computing resources

PC at Lecture rooms

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

G Course Evaluation and Improvement Processes

11
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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 (eg. check marking by an independent
faculty member of a sample of student work, periodic exchange and remarking of a sample of
assignments with a faculty member in another institution)

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

Head of the Physics Department

Dr. Hatem Alamri

Date: 13 December 2015
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COURSE SPECIFICATION

Course title: HEALTH PHYSICS

Course code: 4033283-3

Revised 13 December 2015
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COURSE SPECIFICATIONS HEALTH PHYSICS , 4033283-3

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course Identification and General Information

1. Course title and code: Medical radiation physics2 4-4034292

2. Credit hours: 3 Cr. (3)

3. Program(s) in which the course is offered.
(I general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

&

. Level/year at which this course is offered :6 level / third year

6. Pre-requisites for this course (it any): Radiation Medical Physics (1) / Code: 4033285-4

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N | What percentage? 100
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
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Comments:

B Objectives (hyper link of Medical physics plan)

1. What is the main purpose for this course?

For students undertaking this course, the aims are to:

1-acquire the concepts of medical instrumentation

2-Study Various types of sensors and measurement apparatus used for the calibration of medical imaging and therapy
3-Acquire the Physical and biological aspects of the use of ionizing radiation in industrial and academic institutions
4-Describes the way of waste disposal

5-acquire the physical principles underlying shielding instrumentation,

6- List the difference between Tests &Accident (Chernobyl Accident , The Goiania Radiation Incident).

7- describe the biological effects of low levels of ionizing radiation Nuclear

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased use of I'T
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.

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

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

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

1re
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1 Topics to be Covered
List of Topics No of Contact
hours
Weeks
Concepts of medical instrumentation (Week 1,2 and 3) 9 hrs
Various types of sensors and measurement apparatus used for Week 6 hrs
the calibration of medical imaging and therapy (Week 4 and 5)
Concepts of transducers, and medical electronics design Week 6 hrs
(Week 6)
First Periodic Exam Week 3 hrs
(Week 7)
Middle Term Vacation Week 3 hrs
(Week 8)
Physical aspects of the use of ionizing radiation Week 3 hrs
(Week 9)
Biological aspects of the use of ionizing radiation Week 3 hrs
(Week 10)
biological effects of low levels of ionizing radiation Week 3 hrs
(Week 11)
physical principles underlying shielding instrumentation Week 3 hrs
(Week 12)
Nuclear Tests Week 3 hrs
(Week13)
Accident and incident (Chernobyl Accident ,The Goiania Week 3 hrs
Radiation Incident). (Week 14)

11T
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Second Periodic Exam . (week )
(week 15)
Final Semester Exam. (week)
(week 16))
Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 3 ch 36 o (0] 96 12 129

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

7h

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

Strategy

NQF Learning Domains Course Teaching Course Assessment

And Course Learning Outcomes Strategies Methods

1.0 | a.Knowledge

1ry
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1.1 knowledge that students should know and = Brainstorming. = Conducting scientific
understand. At the end of the programme = Cooperative learning. research and follow-up of
the student should be able to: = Dialogue and discussion. d i the field

= Constructivist. advances in the fieid.
al-Outline concepts of medical = Learning. = Quarterly tests.
instrumentation Self-learning. = By 15 minute multiple
a2- Acquire the various type of sensors choice test on content on
and measurement apparatus used for the completion of each topic
calibration of medical imaging and therapy with results carrying 20%
a3- state Physical and biological aspects of of final assessment.
the use of ionizing radiation = Duties and discussions
_ within the lecture
ad-- knowledge about Accident Multiple choice knowledge item
and incident .
on final xam.

2.0 | Cognitive Skills
B1l. estimate physical parameters to
design  Shielding for X-ray room.

B3. integrate information technology (IT)
based solution into radiation dose
measurements in environment and
medicine.
3.0 | Interpersonal Skills & Responsibility
3.1 <l-work in a group to conduct an | Training students to build good

experiment.

c2--write a short report in specific subject
related to the course materials by using
advanced information and communication
tools .

c3- write a report individually or in a
team using the library and the internet

relationships with their
counterparts and collaborate with
others and develop personal and
professional performance through

the following strategies:

= cooperative learning

Students are assessed through:

= evaluation of field activities
= verbal tests

= assessment assignments

= style note

= Request solutions from each

1A
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c4-
solution,

appraise the correctness of their

interpret their results and
connect it to related areas of medical

physics.

= peer education
= Enhance confidence in the same
student and encourage dialogue

and discussion.

group in front of students.

3.2 -c5 justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 51,0nq students. collective tasks and discusses
roblem. .
P their students.
4.0 | Communication, Information Technology, Numerical skills
4.1 | - illustrate numeracy and | - Cooperative Discussing a group work sheets.
computational  skills, including Iearnl-ng(e.g:Creatn.lg Discuses with them the results of
such aspects as correct use of X- working groups with peers . .
dose software and modes of data |  to collectively prepare: computations analysis and
presentation. solving problems and search | problem solutions.
- operate with baS_iC software, such ghlef 1Interr.let :OihSOIIIIebt(ipl:S)' Give homework's to know how
as word processing, spread sheet | - >f!-iearningtothe giobal o
use. and graphic programmes information networks the student understands the
datéi-logging and storage - Medical. Physics labs. numerical skills.
' - Simulation programs.
- Hospital Training. Give them comments on some
- Readymade programs. resulting numbers.
- Smart Board
- Power point
4.2 - illustrate information and | Give the students tasks to measure | = Written tests
commur_licatior_ls teChnOIOQy to act their: mathematical skills, = Laboratory tests
responsibly in  personal and , _ ) _
professional relationships computational analysis and = Evaluate the information
- work independently and as a part | problem solving. gathered by the students that
?r]:depe?lden:f;m, witt?nd opelieam are using information networks.
mindedness and critical enquiry.
- demonstrate the ability to manage
time, priorities workloads, and
utilize long- and short-term
planning skills.
5.0 | Psychomotor

[S)8
—

Not applicable (NA)

Not applicable

Not applicable

5. Schedule of Assessment Tasks for Students During the Semester

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

Week Due

Proportion of Total

1re
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oral presentation, etc.) Assessment
1 | Midterm 1 7th week 10 %
2 Midterm 2 15t week 10%
3 | assay + discussion 1st- 15" week 10%
4 | Homework During the 10%
semester
Discussion and quizzes 1st- 15t week 10%
5 Final exam End of semester 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 staft are expected to be available each week)

1- -office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

1- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

1- Herman Cember and Thomas E. Johnson "introduction to Health Physics" 4™ edi. McGraw-Hill 2009

2- Joseph Magill & Jean Galy "Radioactivity - Radionuclides - Radiation™ Springer 2005

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

3. List Recommended Textbooks and Reference Material (Journals, Reports, etc)
National Council on Radiation Protection and Measurements, Report 147, Structural Shielding Design for Medical
X-Ray Imaging Facilities, NCRP, Bethesda, MD. 2004

1£.
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5. Other learning material such as computer-based programs/CD, professional standards or regulations and software.

None

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.)
-The size of the room should be proportional to the number of students

- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specity, e.g. 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

Student evaluation electronically organized by the University.

2 Other Strategies for Evaluation of Teaching by the Program/Department Instructor
-Revision developmental internal and external.
- Student Assessment tests quarterly and final through questionnaires

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Veritying 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 staft at another
institution)

-The instructors of the course are checking together and put a unique process of evaluation.
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5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia 7] 4 gl Ay ) dSladl)
National Commission for T e T oeow g
p ol A_ilagl) A_isgl)

Academic Accreditation &

paqaill 1 Loglligall \ -
Assessment FaL 2 L eicll (i lsY) AoVl g

Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

1Y



AtV Al elypll gy poll2gd dgalysll ALaL o) memnill gy elyygall sy | gagebll aglell iy12

M1 alallalele TV gl

COURSE SPECIFICATION

Course title Medical radiation physics (2)

Course code: 4033292 - 4

Revised 13 December 2015

Kingdom of Saudi Arabia A grad) Ay ) Aslaal)

.',.SS - .! ‘ It e !‘
National Commission for o= s )

Academic Accreditation & (ramdSY) Al oY)
Assessment )

COURSE SPECIFICATIONS Medical radiation physics (2) 4034292-4

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course Identification and General Information

1. Course title and code: Medical radiation physics2 4-4033292

2. Credit hours: 4. (3 lecturer + 1 practical or lab.)

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

5. Level/year at which this course is offered 6™ level /3Ird year

19
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6. Pre-requisites for this course (if any): Radiation Medical Physics (1) / Code: 4033285-4

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N ‘What percentage? 100
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
d. Correspondence ‘What percentage?
Comments:

B Objectives (hyper link of Medical physics plan)

For students undertaking this course, the aims are 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 pprotection quantities and units, and operational quantities.

3-Calculate the entrance skin dose for patients undergoing diagnostic X-ray machines using Cal
dose software and a mathematical calculations

5-Describe types of phantoms of the human body
6- acquire information about occupational exposures and Environmental source geometries
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 I'T
or web based reference material, changes in content as a result of new research in the field)

15. Explain strategy of the course in the beginning of the semester

1£¢
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16. Outlines of the introduction for radiation physical laws, principles and the associated proofs.

17. Highlighting the radiation experiments corresponding to a theoretical subject.

18. Encourage the students to see more details in the international web sites and reference books in the library.
19. Discussing some selected problems in each chapter.

20. Cooperate with different institution to find how they deal with the subject
21. Renew the course references frequently

10- Development of radiation physics laboratory
11- Joining between the theoretical and industrial applications
Frequently check for the latest discovery in science

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

List of Topics No of Contact
hours
Weeks
Week

Exposures from natural and man-made radiation sources (week 1) 3hrs

Exposures by cosmic radiation and cosmogenic radionuclides

Origin and kinds of cosmic radiation

Exposures by cosmic radiations Week

Terrestrial radiation (week 2)

3hrs
External exposures

Internal exposures Week

(week 3) 3hrs

Week

Protection quantities (week 4)

. .. 3hrs
Operational Quantities

1£0
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Week
Dosimetric models (week5) | 3hrs
Models and phantoms of the human body
Idealized geometries representing occupational exposures
Week
Environmental source geometries (week6) | 3hrs
Methods of calculating protection quantities in computational models
Occupational exposure and Environmental exposure
First Periodic Exam Week
(week 7) 3hrs
Medical Term Vacation Week
(week 8)
Absorption through intact skin , Systemic behaviour of radionuclides, Week
Excretion (week 9) 3hrs
- Internal dosimetry of radionuclides Week
(week 10)
Biokinetics of radionuclides in the body. Inhalation, Ingestion Week
. Embryo and foetus, Transfer in maternal milk (week 11) 3hrs
Dose rate per unit activity, S-factor Week
(week 12)
MIRD Method for internal dosimetry Week
(week 13) 3hrs
Methods of individual monitoring Week 3hrs
Decontamination (week 14)

1£17
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Second examination 1 Week
(week 15)

Final examination Week
(week 16)

Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch 41 39 0 90 12 208

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

8h

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

Strategy

1£v
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NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1.0 | Knowledge
1.1 knowledge that students should know and Brainstorming. Conducting scientific
understand. At the end of the programme Cooperative learning. research and follow-up of
the student At the end of the programme Dialogue and discussion. ) )
- advances in the field.
the student should be able to: Constructivist.
Learning. Quarterly tests.
1- outline the sources if natural Self-learning. By 15 minute multiple
background radiation . )
choice test on content on
2- list the types of exposures from natural completion of each topic
and man-made radiation sources with results carrying 20%
3- define the external and internal of final assessment.
exposure s Duties and discussions
within the lecture
4- acquire basics of exposures by cosmic Multiple choice knowledge item
radiation and cosmogenic radionuclides , .
o _ . o on final exam.
origin and kinds of cosmic radiation,
exposures by cosmic radiations , terrestrial
radiation and external exposures
5- state radiation protection quantities
and units,.
6- describe different types of phantoms.
7- list the differents route of radionuclides
intake and deposition percentage
respiratory tract system.
8- name the basics of medical internal
radiation dosimetry in nuclear medicine
10- describe a way of contamination and
decontamination
1.2 - state acute radiation syndrom
2.0 | Cognitive Skills
2.1 bl. estimate the internal effective dosses

for organs in nuclear medicine and related
fields of studies

b2. justify the mathematical expressions in
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calculating the external and internal doses
due to external and internal exposure.

B3. integrate information technology (IT)
based solution into radiation dose
measurements in environment and
medicine..

3.0 | Interpersonal Skills & Responsibility
3.1 -work in a group to conduct an | Training students to build good
experiment. relationships with their
. . . . t ts and collaborate with Students are assessed through:
-write a short report in specific subject | COUNterparts and collaborate wi
related to the course materials by using | others and develop personal and i i o
inf . — = evaluation of field activities
advanced information and communication professional performance through
tools . ) ) = verbal tests
the following strategies: .
= assessment assignments
- write a report individually or in a team
. . . . . = style note
using the library and the internet = cooperative learning
. | =peer education = Request solutions from each
- appraise the correctness of their group in front of students
solution, interpret their results and | " Enhance confidence in the same '
connect it to related areas of medical student and encourage dialogue
physics. and discussion.
8.2 | - justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 56, students. collective tasks and discusses
roblem. .
P their students.
4.0 Communication, Information Technology, Numerical skills
4.1 | - illustrate numeracy and | - Cooperative Discussing a group work sheets.
computational skills, including learning(e.g: Creating Discuses with them the results of

such aspects as correct use of X-
dose software and modes of data
presentation.

- operate with basic software, such
as word processing, spread sheet
use, and graphic programmes,
data-logging and storage.

working groups with peers
to collectively prepare:
solving problems and search

the internet for some topics).

- Self-learning to the global of
information networks

- Medical Physics labs.

- Simulation programs.

- Hospital Training.

- Readymade programs.

- Smart Board

- Power point

computations analysis and
problem solutions.

Give homework's to know how
the student understands the
numerical skills.

Give them comments on some

resulting numbers.
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4.2 - illustrate information and | Give the students tasks to measure | = Written tests
commur_licatior_ls technology to act | (heir: mathematical skills, = Laboratory tests
responsibly in personal and tational analvsis and _ _
professional re|atI0nShIpS computational analysis an = Evaluate the information
- work independently and as a part | problem solving. gathered by the students that
Qf a team, . and learn are using information networks.
independently  with  open -
mindedness and critical enquiry.
- demonstrate the ability to manage
time, priorities workloads, and
utilize long- and short-term
planning skills.
5.0 | Psychomotor
5.1 | 19. Perform the experiments with high - Follow up the students in lab | e Practical exam.
accuracy. . e Giving additional marks
. and during carryout all
20. Operate instruments safely. 9 y for the results with high and
21. Draw the data and curves. experimental work. good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 | Midterm 1 7t week 10 %
2 Midterm 2 15t week 10%
3 | assay + discussion 1st- 15t week 10%
4 | Homework + quizzes During the 10%
semester
Laboratory 15 th week 20
5 Final exam End of semester 40 %

D. Student Academic Counseling and Support

1. Arrangements for availability of faculty and teaching staft 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

10,
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1- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

H.Cember “ introduction to health physics: 4™ edition, 2009

John 1988 2-John R. Cameron & James G. Skofronick "Medical physics" Willy

3. Simon Cherry, Michael E. Phelps "Physics in Nuclear Medicine"” 3rd add," Saunders 2003
4. . Radiation physics for medical physicists Ervin B. Podgorsak Springer 2006.

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

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

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

None

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.)
-The size of the room should be proportional to the number of students

- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specity, e.g. 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

Student evaluation electronically organized by the University.

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

-Revision developmental internal and external.
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- Student Assessment tests quarterly and final through questionnaires

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Veritying 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.

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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COURSE SPECIFICATION
Course title Computer Applications in Medical Physics

Course code: 4034291-2

Revised 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: Umm AL — Qura University

College/Department : College of Applied Sciences — Department of Physics

A Course Identification and General Information

7. Course title Computer Applications in Medical Physics

8. Course code: 4034291-2

2. Credit hours: (1 + 1 Lab)

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

9. Name of faculty member responsible for the course:
Dr. Hosam Salaheldin Mohamed Ibrahim

5. Level/year at which this course is offered: 4™Year / Level 7
6. Pre-requisites for this course (if any): 4033292-4 medical radiation physics2
7. Co-requisites for this course (if any): ---

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

100%
re—poroortage?

a. Traditional clas N W

b. Blended (trad nd online) W —dntage?

10¢
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c. e-learning What percentage?
d. Correspondence Whrarpercentage?
t. Other W, ntage?

Comments:
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B Objectives

After completing this course student should be able to:

Define Storage and transfer of data in computers number

Explain uses Computer in Imaging Nuclear Medicine.

Describe Display, Conversion of a Digital Image into an Analog Video Signal.

List different uses of Information & Communication Technologies (ICT) and
medicine and computer in Medicine.

5. Explain different types of image filtering.

PonNPE

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

Handbook should be attached):

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. Magnetic resonance imaging
employs computer software. Computed tomography makes use of digital geometry processing techniques to obtain 3-D
images. Sophisticated computers and infrared cameras are used for obtaining high-resolution images. Computers are widely

used for the generation of 3-D images in medicine.

1 Topics to be Covered

Topic No of Contact

Weeks hours

Chapter 1

Computer Digital and Analog Basics

1.1  Storage and transfer of data in computers number
systems

1.2 Decimal form (Base 10)

1.3 Binary form

1.4 Conversions between decimal and binary forms

1 2h
1.5 Digital Representation of Data Bits, Bytes, and Words s

1.6 Digital Representation of Different Types of Data

1.7 Storage of Positive Integers
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1.8 Binary Representation of Signed Integers
1.9 Analog Data And Conversion Between Analog and Digital Forms 2 2 hrs
1.10 Advantages and Disadvantages of the Analog and Digital Forms
Solved problems
Quiz 1
Quiz 2
Chapter 2
3 2 hrs
2.1 Computer in Imaging Nuclear Medicine
2.2 Pulse-Height Analyzer
2.3 Digital Image Formats in Nuclear Medicine
2.4 Nuclear medicine computers are used for:
(1) The Data Acquisition,
(2) Data Storage.
(3) Processing of Data.
2.5 Formation of digital images.
4 2 hrs
5 2 hrs
6 2 hrs
First Midterm Exam 7 2 hrs
2.6 Display, Conversion of a Digital Image into an Analog Video Signal.
2.7 Grayscale Cathode Ray Tube Monitors. 8 2 hrs

1oy
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2.8 Image Acquisition in Nuclear Medicine.
Frame Mode (Static, dynamic, gated).

2.9 List-mode acquisition.

2.10 The advantage of list-mode acquisition.
2.11 The disadvantage of list-mode acquisition. 9 2 hrs
Solved problems.

Quiz1

Chapter 3
Information & Communication Technologies (ICT) and medicine
3. 1-Patient records 10 2 hrs
3. 2-Medical equipments
3. 3-Research
3.4-Web-based diagnosis 11 2 hrs
3. 5-Expert systems
3.6-Communications

3.7 Computers and the disabled

Chapter 4
Digital Image Processing

4.1 Function of Image Processing
4.2 General Areas of Image Processing
4.3 Clipping
I-Point Operations 12 2 hrs
II-Look-Up Table (LUT)
4.4 Contrast Point Operation
4.5 Image Processing in Nuclear Medicine
Brightness of Image

Image Contrast
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Image Contrast Differences

4.6 Histograms

Image Histogram

4.7 Region or ROI (region of interest) 13 2 hrs
4.8 Image Histogram Operations

* Histogram Stretching

* Histogram Sliding

* Histogram equalization

« Other Histogram Information

4.9 Local Operations
Convolution ((kernel)
* (1) Low Pass Filter

* (2) High Pass Filter
4.10 Smoothing Filters

(1) Linear Smoothing Filters 14 2hrs

(a) Mean Or Average Filter
(b)Gaussian Smoothed Filter

(2) Non-linear Smoothing Filters
(a) Median Filter

4.11 Enhance Filters

A-Edge enhancement

B-Edge detection

* (a) Directional Edge Detection
* (b) Laplacian Edge Detection

* (c) Sobel Edge Detection

e (d) Prewitt Edge Detection

Revision
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Second Midterm Exam

15 2 hrs

2 Course components (total contact hours per semester):

Lecture: 15 (Credit Hrs) Tutorial: ------ Practical/Fieldwork/Inte
rnship:

Other: 30 hrs

12h (reports & essay)

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):

For each of the domains of learning shown below indicate:

knowledge or skill;

outcomes in the domain concerned.

4. Development of Learning Outcomes in Domains of Learning

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

e A description of the teaching strategies to be used in the course to develop that

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

e. Knowledge : Description of the knowledge to be acquired

Describe Decimal form (Base 10)
Binary form

Describe Storage of Positive Integers
Identify Binary Representation of Signed Integers

PO XNON AW

Upon successful completion of this course The student will be able to:
Identify Storage and transfer of data in computers number systems
Identify the Conversions between decimal and binary forms

List Digital Representation of Data Bits, Bytes, and Words
State Digital Representation of Different Types of Data

Describe Analog Data And Conversion Between Analog and Digital Forms
0. list Advantages and Disadvantages of the Analog and Digital Forms.

17
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(if) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar
presentation by the students and web-interactions. Students will be given
opportunity to understand the role of important microorganisms in different
applications and human service.

e At the end of the program, students will be divided into groups for seminar
presentation on important areas of the course to assess their understanding and
comprehension of the course.

e All students will be involved in on-line learning process and each student is required
to create an E-mail address to facilitate student web interactions.

e Using images and movies

e Encouraging students to collect the new information about what the new in computer
in medicine.

e Enable the reference books and scientific sites concerning bacteriology in internet.

(iii) Methods of assessment of knowledge acquired:
e The assessment of these skills is implicit in all forms of assessment, but is not
explicitly measured. The overall degree of success achieved by each student reflects
the extent to which these skills have been acquired. The project work and growing in
complexity as the student progresses, are assessed to explicitly measure the
acquisition of the ability to handle experimental equipment, plan measurements in a
logical fashion, analyse the results produced and communicate them through printed
and verbal media.

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:

1. Diagram General Areas of Image Processing.

2. Differentiate between Clipping, Point Operations and Look-Up Table (LUT).

3. Evaluate Image Processing in Nuclear Medicine.

4. Differentiate between Histogram Stretching, Histogram Sliding, Histogram
equalization, Other Histogram Information.

5. Analyse low pass filter and high pass filter.

6. Explain linear smoothing filters and non-linear smoothing filters.

7. Interpret the effect of Directional Edge Detection, Laplacian Edge Detection,
Sobel Edge Detection and Prewitt Edge Detection on image details.

(if) Teaching strategies to be used to develop these cognitive skills:

- Lectures
-Brain storming
-Discussion

(iii) Methods of assessment of students cognitive skills

- Exam must contain questions that can measure these skills.

- Quiz and exams
- Discussions after the lecture
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c. Interpersonal Skills and Responsibility

(vi)

At the end of the course, the student will be able to:
- work effectively in a group to make a decision.

-Analyse obtained data and how to manage it.

-make a certain decision fast especially during data acquisition.

Teaching strategies to be used to develop these skills and abilities
- Lab work

- Case Study
- Active learning

- Small group discussion

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

Evaluate the efforts of 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

d. Communication, Information Technology and Numerical Skills

(iv) Description of the skills to be developed in this domain. At the end of the

10.
11.
12.
13.

14.

19.

20.

21.

course, the student will be able to:
Enhancing the ability of students to use computers and internet.
Interpret image pre-processing data
Use effectively image processing package to enhance the obtained image.

Know how to write a report.

Teaching strategies to be used to develop these skills

Homework (preparing a report on some topics related to the course depending
on web sites).

Seminars presentation

Field visits to factories

17y
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(iii) Methods of assessment of students numerical and communication skills

13. Evaluation of presentations
14. Evaluation of reports

15. Practical exam

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:

22. Perform the experiments with high accuracy.
23. Operate instruments safely.
24. Draw the data and curves.

(if) Teaching strategies to be used to develop these skills

- Follow up students the students in lab and during carryout all microbiological
techniques

22. Methods of assessment of students psychomotor skills

e Giving additional marks for preparing correct media, bacterial slides , good
seminar presentation

e Practical exam.

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral
presentation, etc.)
1 Exercises & Home works All weeks 5%
2 Participation All weeks 5%
3 Written Test (1) 6" week 15%
4 Written Test (2) 11" week 15%
5 Assay 15" week 10%
6 Final Exam (theoretical) 16" week 50%

D. Student Support

1Ty
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2. Arrangements for availability of faculty for individual student consultations and
academic advice. (include amount of time faculty are available each week)

Office hours: 10 hrs

E. Learning Resources

Required Text(s):

1- Irene Joos Introduction to Computers for Healthcare Professionals Jones & Bartlett
Publishers 2005.
2- William R. Hendee & E. Russell Ritenour"Medical imaging physics" Wiley 2002

Recommended Reading List

Electronic Materials, Web Sites

(eg. Web Sites, Social Media, Blackboard, etc.)

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

e PPT prepared by Associate prof. Dr. Khaled Elbanna

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.)

|’7£
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1. Accommodation (Lecture rooms, laboratories, etc.)

e (Class room is already provided with data show
e The area of class room is suitable concerning the number of enrolled students (68)
and air conditioned.
2. Computing resources

e Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

e Availability of some reference bacterial strains
e Availability different specific media and chemicals used for isolation.

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Questionaries
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

e Revision of student answer paper by another staff member.
Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.

e Using scientific movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

5 Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
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e Periodical revision by Quality Assurance Units in the Department and institution

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia

The National Commission for Academic Accreditation &
Assessmentl

COURSE SPECIFICATION

Course title Quantum Mechanics (1)

Course code: 4033145-4
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: Umm Al-Qura University

College/Department: Faculty of Applied Science — Department of Physics

A Course Identification and General Information

10. Course title: Quantum Mechanics (1)

11. Course code: 4033145-4

2. Credit hours: 4 hrs

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

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 Year / 5" Level

6. Pre-requisites for this course (if any): Theoretical Methods in Physics (1) (4032141-4)

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?
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B Objectives

After completing this course student should be able to:
The quantum mechanics (1) start with the reasons and natural phenomena that have led to
the emergence of quantum mechanics; this is done by highlighting the difficulty of the classic
mechanics to explain many phenomena that indicate duality of the particle and wave. In

order for the student to understand these phenomena we discussed

1. Radiation- Planck’s law, photoelectric effect, Compton effect, Wave Nature of matter,

De Broglie waves, diffraction of matter waves.

2. Expectation values, principle of superposition; Quantum mechanical operators: Three
important quantum mechanical operators, eigenfunctions and eigenvalues,
properties of operators, measurability of different observables at equal times,

Heisenberg’s uncertainty principle, angular momentum operator.

3. Kinetic energy, total energy, bra and ket notation, Schrodinger equation, Postulates,

formulation, properties of stationary states.

4. Solution of Schrodinger Equation, free particle, harmonic oscillator, particle in a box,
constants of motion, conservation laws, Hydrogen atom, Wavefunctions, hydrogen

atom spectrum.

5. The eigenstates of Spin 1/2, addition of two spins, the addition of spin 1/2 and orbital

angular momentum, and general rules for addition of angular momenta.

6. Matrix representation of angular momentum operators, and general relations in

matrix mechanics.

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

1V
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Topic No of Contact
hours
Weeks
2 8

<+ 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.

«» 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.

e Parity.

@,

< One-Dimensional Potentials

e The Potential Step.

e The Potential Well.

e The Potential Barrier.

e An Example of Tunneling.

e Bound States in a Potential Well.
e The Harmonic Oscillator.

R/

+* The General Structure of Wave Mechanics

e Eigenfunctions and Eigenvalues; The Hamiltonian Operator.
e Other Observables.

e Vector Spaces and Operators.

e Degeneracy and Simultaneous Observables.

e Time Dependence and the Classical Limit.

1V
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1 4
«» Angular Momentum
e The Angular Momentum Commutation Relations.
e Raising and Lowering Operators for Angular Momentum.
e Representation of |£, m) States in Spherical Coordinates.
2 8
++» The Schrodinger Equation in Three Dimensions and the
Hydrogen Atom
e The Central Potential.
e The Hydrogen Atom.
e The Energy Spectrum.
e The Free Particle.
1.5 6
< Spin
e FEigenstates of Spin 1/2.
e The Intrinstic Magnetic Moment of Spin 1/2 Particles.
e Addition of Two Spins.
e The Addition of Spin 1/2 and Orbital Angular Momentum.
e General Rules for Addition of Angular Momenta.
1.5 6
+» Matrix Representation of Operators
e Matrices in Quantum Mechanics.
e Matrix Representation of Angular Momentum Operators.
e General Relations in Marix Mechanics.
e Matrix Representation of Spin 1/2.
14 56
Week | Hours

2 Course components (total contact hours per semester):

Lecture: 56 hr Tutorial: Practical:

Other: 14 hr

1vy
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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):
14 hr

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
1- A brief summary of the knowledge or skill the course is intended to develop.

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

3- The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

f. Knowledge: Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:
35- Learn to be acquainted with the historical background of quantum mechanics,
wave-particle description-the uncertainty principle and Schrodinger equation.
36- Understand the physics of quantum mechanics and their applications mentioned
in the text.
37- Use mathematical formulation to describe the physical principle or phenomena.

38- Explain how things are working.

(i) Teaching strategies to be used to develop that knowledge

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

1vr
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4- Tutorials.

5- Reuvisit 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 the problem.

11- Keep the question "why" or "how" to explain always there.
12- Build a strategy to solve the problem.

(iii) Methods of assessment of knowledge acquired:

o Quizzes and Homeworks 20%
o Short exams (mid term exams) 30%
o Long exams (final) 50%

b. Cognitive Skills

(i) Cognitive skills to be developed
Having successfully completed the course students should be able to:
o Acquired a firm background in the foundations of quantum mechanics and have
the students' desire kindled to discover more in the second part of the course.
2- Analyse the observed of the particles by solving the Schrodinger equation.
3- Understand the theoretical treatments of quantum mechanics problems.

4- Do a small research.
(if) Teaching strategies to be used to develop these cognitive skills:
14. Preparing main outlines for teaching.
15. Following some proofs.
16. Define duties for each chapter.
17. Home work assignments.
18. Encourage the student to look for the information in different references.

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

(ili) Methods of assessment of students cognitive skills
1. Midterm exam. Exams, short quizzes.

2. Asking about physical laws previously taught.

3. Writing reports on selected parts of the course.

1vé
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c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:

1. Work independently.
2. The students learn independently and take up responsibility.

(vii)  Teaching strategies to be used to develop these skills and abilities
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.

o

Develop the interest in Science through :( lab work, field trips, ...).
6. Encourage the student to attend lectures regularly by:

I. Giving bonus marks for attendance

ii. Assigning marks for attendance.

7. Give students' tasks of duties

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility
5. Quizzes on the previous lecture.
6. Discussion.
7. The accuracy of the result gained by each group will indicate the good group
work.
8. Presenting the required research on time and the degree of the quality will
show the sense of responsibility.

d. Communication, Information Technology and Numerical Skills

(v)  Description of the skills to be developed in this domain. At the end of the
course, the student will be able to:

1. Computation
2. Problem solving

3. Data analysis and interpretation.

15. Teaching strategies to be used to develop these skills
12. Know the basic mathematical principles.

1ve
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13.Use the web for research.

14. Discuss with the student.

15. Exams to measure the mathematical skill.

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

17.Computational analysis.

18.Data representation.

19.Focusing on some real results and its physical meaning.

20. Lectures for problem solution.

21.Encourage the student to ask good questions to help solve the problem.

22.Display the lecture note and homework assignment on the web.

(iii) Methods of assessment of students numerical and communication skills

6. Their interaction with the lectures and discussions.
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.
11.Research.

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to: (NA)

(ii) Teaching strategies to be used to develop these skills (NA)

(iii) Methods of assessment of students psychomotor skills (NA)

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral presentation,
etc.)
1 Exercises & Home works All weeks 5%
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2 Participation All weeks 5%
3 In-Class Problem Solving 13th,7th week 10%
4 Midterm 1 6" week 15%
5 Midterm 2 10" week 15%
6 Final Exam 16" week 50%

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)

Each student will supervise by an academic adviser in the physics department and the
time table for academic advice were given to the student each semester. (4 hrs office
hours).

E. Learning Resources

Required Text(s):

1. S. Gasiorowicz, "Quantum Mechanics", John Wiley & Sons, Inc., 3" Ed. (2003).

Recommended Reading List

1- David J. Griffiths ”Introduction to Quantum Mechanics”, Pearson Prentice Hall, New
York, USA, (2005).

2- Nouredine Zettili, "Quantum Mechanics: Concepts and Applications", John Wiley &
Sons, Inc. (2001).

Electronic Materials, Web Sites

e http://en.wikipedia.org/wiki/Quantum Mechanics/
e http://www.dmoz.org/Science/Physics/Quantum Mechanics/

Other learning material such as computer-based programs/CD, professional
standards/regulations (NA)

F. Facilities Required

vy
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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.)

e Lecture room for 30 students.
e Library.

2. Computing resources

e Computer room.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list requirements
or attach list) (NA)

"V dmgill

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

10 minutes Quiz per week.
Home works.

Term paper.

Final Exam.

N e o o @

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

e At the end of term, Students fill an evaluation Sheet (without names).
e Student Marks are analyzed by considering Standard Deviation.

3. Processes for Improvement of Teaching

Strategies are modified each term according to the student feedback.

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

e |n case of more than one section taken this course, the instructors are cooperated to give
unified Exams and they use the same marks distribution for the answer sheet. Students
can see their corrected sheet and compare it with key answer sheet.

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

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

9- Contact the college to evaluate the course and the benefit it add to other courses.

10- Add some subject and cut off others depending on the new discoveries in physics.

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia @ L gl Ay ) ASladl)
National Commission for T e .
! IS5l HJ.L\SS 4_..\.\5‘931 4—\#\

Academic Accreditation & - -
Assessment (i lsY) AoVl g

Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

COURSE SPECIFICATION

Course title: Physics of Medical Imaging

Course code: 4034289-3
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Revised 13 December 2015
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Kingdom of Saudi Arabia @
@ HJm 3._’:.:2‘93\ a_‘t...\.qi\
National Commission for <
X . . ’ Jp——— <! | PN
Academic Accreditation & g =S 8 s
Assessment

COURSE SPECIFICATIONS MPH, 4034289-3

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course ldentification and General Information

1. Course title and code: : Physics of Medical Imaging, 4034289-3

2. Credit hours:- 3 Cr. (3 hrs lecture)

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Medical Physics

4. Name of faculty member responsible for the course

1A
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Dr/ Ramadan Ali Hassan

. Levellyear at which this course is offered 7" Level /4" year

(¢

6. Pre-requisites for this course (if any) Radiation Medical Physics (2) / Code: 4033292-4 B Obijectives (hyper link
of Medical physics plan)

7. Co-requisites for this course (if any) : No-Co-requisite

8. Location if not on main campus :- within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N What percentage? 100%
b. Blended (traditional and online) What percentage?
c. e-learning What percentage?
d. Correspondence What percentage?
t. Other What percentage?
Comments:

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

The course aims to give the students the chance to:

6- Understand basic Fundamentals of the physics of different image modalities.
7- Describe, in words, merits and drawbacks of each imaging modality.

8- Compare the different method of image processing of different modalities.

9- Interpret the images and state the artifacts of each imaging modality

10- Differentiate between the medical applications of different imaging modalities.

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)

3- Matelab program is applied on some imaging modalities to simulate the
performance of the calculations as in the hospital
4- Cooperate with hospitals to find how they deal with the subject

5- Flipped classroom to improve congenial and interpersonal students skill

1A
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C. Course Description (Note: General description in the form to be used for the Bulletin or handbook should be
attached)

Topics to be achieved

Contact

Topics No. Of Weeks
hours

1 Introduction to digital image
processing

Digital images 2 weeks 6 hrs
Image quality (2 &3)
Basic image operations

2 Radiography
Introduction

X-ray tube

Interaction with matter
X-ray detectors 3 weeks
Dual-energy imaging (4.5&6) 9 hrs
Image quality ’
Equipment

Clinical use

Biologic effects and safety
Future expectations

First Midterm Exam Week 7 2 hrs

3- X-ray computed tomography Week 7 1 hrs
Introduction

3 X-ray computed tomography
X-ray detectors in CT

Imaging

Cardiac CT

Dual-energy CT 3weeks
Image quality (8,9&10)
Equipment

Clinical use

Biologic effects and safety
Future expectations

4 Magnetic resonance imaging
Introduction

Physics of the transmitted signal
Interaction with tissue

Signal detection and detector 3 weeks
Imaging (11,1213&14) | M
Image quality

Equipment

Clinical use

Biologic effects and safety
Future expectations

9 hrs

IAY
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Second Midterm Exam Week 13 2 hrs
Nuclear Imaging (PET/SPECT:
Introduction
image quality 2 weeks
Equipment (14, 15816) | '™
Clinical use
Biologic effects and safety
Future expectations

Credit Contact Hours

X

NCCCA Lecture Tutorial

Laboratory

3 Cr. 41

104

6 151 hrs

Self study (web search, library, reports, homework, etc) 8 hrs

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

NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1.0 Knowledge
knowledge that students should know
and understand. At the end of the
coursee the student should be able to: )
= Quizzes
- Understand the basic physical = Brainstorming. = Electronic exams
principles of different imaging = Cooperative learning. = Homeworks
11 _ modalities. = Dialogue and discussion. = Discussion in the lecture
- List the tools required for each « Constructivist « Short exams (midterm
imaging modality Onstruc o
- Outline the merits and drawbacks of = Self-learning. exam)
each imaging modality. = Long exam (final exam)
- Use mathematical formulation to
describe the physical principle of
different imaging modes.
2.0 Cognitive Skills

1AL
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- Interpret the physical principle of the
imaging modality and its usage in the
design of the equipment

- Solve problems related to the
mathematical principles of the
imaging modality

- Compare between the properties of
different imaging modes and their
medical applications

- Analyse different artefacts of images
of different imaging modalities.

- Problem-solving strategy

- Cooperative learning strategy

- Strategy group discussions

- Assigning students solve the
exercises in each chapters

- Using Matlab program to
analyze some imaging
modalities

- Written test

- Individual and group
activities

- Short cognitive tests.

- Achievement tests

- Seminar

- Electronic exam

- Some application using
software

3.0 Interpersonal Skills & Responsibility
- Summarize the different modes of o _
imaging. Training students to build good | stydents are assessed
-interpret the artifacts of the images for | relationships with their through:
each imaging modality. counterparts and collaborate with
-justify the essential parts of different | others and develop personal and | _evaluation of field activities
clinical situations and formulate a professional performance through | _Report
strategy for the optimum setup of each | the following strategies: - Short quiz in class
clinical situation. - Discussion in class
- - cooperative learning
- flipped classroom
4.0 Communication, Information Technology, Numerical skills
- Use software to analyse the images of
different modalities
- Work in dependently and in group to
represent a seminar about topic related - Report assignment
to the study. L :
. . - i i i -Cl iviti ignmen
- Use internet to search for topics and Group seminar discussion Class activities assignment
writing reports - Reports about different tasks - Electronic exams
- Know the standards for writing a good
report
5.0 Psychomotor

Not applicable (NA)

Not applicable

Not applicable

5. 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

IAE
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1 | Midterm 1 7" week 10 %

2 | Midterm 2 14" week 10%

3 | Project + Electronic exams 5™ - 12" week 10%

4 | Homework During the 10%
semester

5 | Reports (5 reports/semester) During the 10 %
semester

5 Final exam End of semester 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)
1- 5-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

1- Medical Imaging Physics. W.R. Hendee &E.R. Ritenour, 2" Eds, Wiley, 2002

2- Essential Nuclear Medicine Physics. R.A.Powsner &E.R.Powsner, 1% Eds, Blackwell publishing Ltd,2006.
3- PET Physics, Instrumentation and Scanners. M.E.Phelps, 2™ Eds., Springer,2006

4- Positron Emission Tomography. D.L.Bailey & D.V.Townsend, 1* Eds., Springer, 2005,

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

1- Fundamentals of Medical Imaging Second Edition Paul Suetens Cambridge University Press 2009

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

1- Introduction to Medical Imaging Smith and A. Webb Cambridge University Press 2011

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)

http://www.excelmedicalimaging.com/
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6159236

http://www.nema.org/prod/med/

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

Application of Matlab program on some selected images of different imaging modalities

F. Facilities Required

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

1A8
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laboratories, extent of computer access etc.)

1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
-The size of the room should be proportional to the number of students
- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specify, e.g. 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

e Quizzes, midterm and final exams
e Electronic student evaluation is organized by the university measurement and evaluation unit

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

e - Electronic exams
e Evaluation of course by another colleagues

3 Processes for Improvement of Teaching

e - Electronic exams
e Evaluation of course by another colleagues

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)

e The instructors of the course are checking together and put a unique process of evaluation
e Check marking of a sample of papers by others in the department.

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.
13- Contact the college to evaluate the course and the benefit it add to other courses.

IAT
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Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia ] L gl Ay ) dSladl)
National Commission for e T eow g
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Academic Accreditation & - -
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Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment

COURSE SPECIFICATION

Course title: Physics of Radiotherapy

Course code: 4034286-4
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COURSE SPECIFICATIONS MPH, 4034286-4

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Physics

A. Course Identification and General Information

1. Course title and code: Physics of Radiotherapy , 4034286-4

2. Credit hours: 4 Cr. (3 + 1 Lab)

3. Program(s) in which the course is offered.
(I general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

Dr/Taha Elfwal

Level/year at which this course is offered 7 level /forth year

Pre-requisites for this course (if any): Radiation Medical Physics (2)/ Code: 4033292-4

Co-requisites for this course (if any): No-Co-requisite

®| N o v

Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N What percentage? 100%

1AA
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b. Blended (traditional and online) What percentage?

c. e-learning What percentage?

d. Correspondence What percentage?

t. Other What percentage?
Comments:

B Objectives (hyper link of Medical physics plan)

1. What is the main purpose for this course?

1- Explain what Is radiotherapy? Why and when we use radiotherapy and the goal of it?

2- Define different Types of Radiotherapy.

3- Understand the basic component of radiotherapy equipment(kilovoltage machine ,co60-
machine,linear acclerators,simulator,...)

4-State the different ranges of kilovoltage energies.

5-describe the structure of a typical kilovoltage treatment tube.

6-Describe the basic components of a cobalt unit.

7-Understand the role the components of a linear accelerator play in X -ray production.

8-Describe the unit of absorbed dose and exposure.

9- Explain the dose calculation in radiotherapy.

10- Define the tumour volume in the patient.

11-Calculate the resultant dose distribution in the patient.

8- Understand the basic physical principles of electron beam therapy.

7- Understand the quality assurance in radiotherapy.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased use of I'T

or web based reference material, changes in content as a result of new research in the field)

22. Re-new the course references frequently

23. Check the latest development in science to improve the course objectives

24. Highlighting the day life applications whenever exist.

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

26. Cooperate with different institution to find how they deal with the subject

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 :-

Topics No of Weeks | Contact
hours

1A4
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(1)Radiation in the treatment of cancer
1-Kilovoltage x-ray Units 2 weeks 6 hrs
2-Linear Accelerator (2&3)
3-Cobalt Machines

4-Simulator

(2)Dose Distribution and Scatter analysis

1 weeks 3 hrs

(4)

1-Phantoms

2- Depth Dose Distribution
3-Percentage Depth Dose
4-Tissue-Air Radio

5-Scatter-air Ratio

(3)Patient dose Computation Methods

1 weeks 3 hrs

(5)

1- Acquisition of patient data
2-Treatment simulation

3-Source to axis distance and isocentric techniques

(4)A system of Dosimetric calculations
1-Dose calculation parameters

Y week 7 hrs
2- Practical applications

(6,7)
(a)Accelerator Calculations
(b)Cobalt-60 Calculations

(c) Irregular Fields

(D)Asymmetric Fields

First Mid Term Exam Week 8 2 hrs

19.
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(5)Treatment Planning l:Isodose Distribution
1- Isodose chart 1week 3 hrs
2-Measurement of isodose curves ®)
(6)Treatment Planning: Patient data, Corrections, and set-up

1-parameters of isodose curves

2-Wedge filters 2 weeks ehrs

(10,11)

3-Combination of radiation fields

4-Wedge field techniques

5-Tumor dose specification for external photon beams

(7)Treatment Planning: Field Shaping, Skin dose, and Field

Separation. 1 week 3hrs
1-Field blocks (12)

2-Field shaping

3-Skin dose

4-Separation of adjacent fields.

Second Mid-term Exam Week 13 2 hrs
(8)Electron beam Therapy

1-Electron interactions 1 week 4 hrs

(14)

2-Determination of absorbed dose

3-Characteristics of clinical electron beams

4-Field shaping

(9)Dose Fractionation in radiotherapy 1 week 3hrs
(10)Quality Assurance (13)
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Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch €Y Y4 o A ! 178 hrs

3. Additional private study/learning hours expected for students per week.
7-8 h

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

Strategy
NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1 | Knowledge
knowledge that students should know and understand. = Brainstorming. = Quizzes
At the end of the programme the student should = Cooperative learning. =
be able to: = Dialogue and = discussions within the
discussion. lecture
-Understand the role of radiotherapy «  Constructivist. = Homeworks
-calculate the dose distribution for = Self Learning. = Short Exams

photon and electron beam = Long Exam
-Understanding how to do the quality
assurance of linear accelerators and

cobalt machines

2 | Cognitive Skills

19
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compare between different type of external
radiotherapy and its applications.

Solve the problem related to the calculation of
dose to the patient using different types of

techniques.

=  Problem-solving
strategy

= Cooperative learning
strategy

= Strategy group
discussions

= Assigning students
solve the exercises in

each chapters

= Practical test

= Written test

= Individual and group
activities

= Short cognitive tests.

= Achievement tests

Interpersonal Skills & Responsibility

-work in a group to conduct an experiment.

-write a short report in specific subject related to
the by
information and communication tools .

course materials using advanced

- write a report individually or in a team using the
library and the internet

- Use internet to search for topics and weite
reports

- evaluate the solution to a problem and apply
appropriate techniques to arrive the solution.

-Training students to build good
relationships with their
counterparts and collaborate
with others and develop
personal and professional
performance through the
following strategies:

-cooperative learning

Enhance confidence in the same
student and encourage dialogue
and discussion.

= Raise the spirit of

cooperation among student.

Students are assessed

through:evaluation of field

activities

= verbal tests

= Request solutions from each
group in front of students.

= The final evaluation of the

collective tasks and discusses

Communication, Information Technology, Numerical skills

- Work indepently and in group to
represent a seminar about topic related
to the study

- Use internet to search for topic and

- Group seminar
Discussion.

- Reports about different
tasks

- Report assignment
- Class activities
assignment

1ar
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writing reports

5 | Psychomotor

26. Operate instruments safely.

27. Draw the data and curves. lab and durlng carryout all

25. Perform the experiments with high accuracy. - Follow up the students in e Practical exam.

¢ Giving additional marks
for the results with high
experimental work. and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 | Midterm 1 7t week 10 %
2 Midterm 2 13™ week 10%
3 | Project and short Exams 5th-15th 10%
3 | practical 1st- 15t week 20%
4 | Homework + reports During the 10%
semester
5 Final exam End of semester 40%

D. Student Academic Counseling and Support

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

(include amount of time teaching staft are expected to be available each week)
1- 2-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

(1) Faiz.M.Khan” the physics of radiation therapy”s" ed.by Lippincott Williams&Wilkins 2003

2. List Essential References Materials (Journals, Reports, etc.).
(1) International atomic energy agency (IAEA) reports
(2) American Association of physicist in medicine (AAPM) reports and journals
(3) National Council on Radiation Protection & Measurements (NCRP)

(4) International Commission on Radiation Unit & measurements(ICRU)

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

(1)Philip Mayles,Alan Nahum”handbook of radiotherapy physics:theory and practice”
Taylor&Irancis 2007
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(2) ) Faiz.M.Khan “Treatment Planning in radiation Oncology” 2" aedition,Lippincott
Williams&Wilkins 2007.
(3)Podgorsal.E.B.”Radiation Oncology Physics:a handbool for teachers and students
“International Atomic energy agency,Vienna,2005
(4)Cherry P.Duxbury A.”Practical Radiotherapy Physics and Equipment”Greenwich Medical
Media Limited 1998
(5) Brady L.W.& Heilmann H.P.:Medical Radiology radiation Oncology”Springer 2006.

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)

http :// www.AAPM.org

- http:// www.sciencedirect.com

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

None

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.)
-The size of the room should be proportional to the number of students

- Provide enough seats for students.

- The number of student not exceed on 30 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specity, e.g. 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
e Quizzes,midterm,and final exams

e Electronic student evaluation is organized by the university measurement and evaluation unit

2 Other Strategies for Evaluation of Teaching by the Program/Department Instructor
-Revision developmental internal and external.
- Student Assessment tests quarterly and final through questionnaires

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

190
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- Create the right atmosphere for study.
- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

4. Processes for Veritying 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 staft at another
institution)

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

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

-Student evaluation.

-Course report.

-Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia
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The National Commission for Academic Accreditation &
Assessmentl

COURSE SPECIFICATION

Course title Electromagnetism |

Course code: 4033132-3

Revised 13 December 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UMM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

12. Course title: Electromagnetism |

13. Course code: 4033132-3

2. Credit hours: 3hrs

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

9. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 3" Year / Level 6
6. Pre-requisites for this course (if any): Theoretical Methods in Physics (2) (4032141-4)
7. Co-requisites for this course (if any): Theoretical Methods in Physics (1) (4033142-4)
8. Location if not on main campus: Main Campus & El-Zaher Campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?
d. correspondence What percentage?
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f. other Wh%age?

Comments:
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B Objectives

After completing this course student should be able to:
Define the basic fundamentals of electromagnetic phenomena.
Using the mathematics to solve the problems in electromagnetism.
Using the mathematics to express the phenomena in electromagnerism.
Define the electric field, the electric potential, and electric dipole, .

Calculate the electrostatic field, electrostatic potential of the charge, dipole and
multipoles

Apply the Gauss law to solve some problems.

Apply Poisson’s equation to solve some problems

Apply Laplace’s equation to solve some problems.

Define the electric displacement, polarization of the materials, dielectric constant, and

electric susceptibility.

10. Calculate the electric field outside a dielectric materials.

11. Calculate the electrostatic field and potential in dielectric materials, microscopic
theory of dielectric and electrostatic energy

12. Define the Ferroelectricity phenomena.

13. Calculate the energy density of the electrostatic field.

14. Calculate the energy of a System of Charged Conductors

o s DD

LN

15. 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.

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

Handbook should be attached):

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. Description the calculation of the electric field by applying Gauss’s law for the fixed charge and dielectric
materials. Also, it concern to the study of the polarization and dielectric constant and the boundary conditions at the
interface at the two different dielectric medium. The calculation of the molecular field , electrostatic energy and

descriptions of moving charges for the case of steady electric currents are also presented.

1. Describe the vector and scalar fields, Cartesian, spherical polar, cylindrical coordinates, integral vector calculus, div,

grad, and curl operations with geometric interpretations, stokes and gauss theorems, Dirac delta function

1 Topics to be Covered

oo
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Topic No of Contact
hours
Weeks
2 6
+» Electrostatics:
1-Electric Charge
2-Coulomb
3-The Electric Field
4-Electrostatic Potential
5-Conductors & Insulators
6-Gauss’s Law
7-The Electric Dipole
8-Multipole Expansion
4 12
++ Solution of the Electrostatic Problem
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.
3 9
¢ 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.
% Microscopic Theory of Dielectrics 2 6

1-Molecular Field in Dielectric

2-Induced Dipoles

3-Polar Molecules
4-Ferroelectricity

rel
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7

% 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.

% Electric Current 1.5 4.5
1-Current Density & Equation of Continuity

2-Ohm’s Law

3-Steady Currents in Continous Media

4-Microscopic Theory of Conduction.

o9 14 42 hrs
weeks

2 Course components (total contact hours per semester):

Lecture :42hrs | Tutorial: 28 hrs Practical: 42 Other: Homework
42 hrs

14. 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 h (reports and project research for the electrical properties of dielectric
materials)




AtV Al elypll gy poll2gd dgalysll ALaL o) memnill gy

clopeall s [ dgappbill aglell &2

I alall slela

4. Development of Learning Outcomes in Domains of Learning

For each of the domains of learning shown below indicate:

1.

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.

g. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course the student will be able to:

Describe the vector and scalar fields, Cartesian, spherical polar, cylindrical
coordinates, integral vector calculus , div, grad, and curl operations with geometric
interpretations, stokes and gauss theorems, Dirac delta function

Calculate the force between the charges by Coulomb’s Law, Electric Field and
potentials of fixed charge points, linear charge, surface and volume charge density,
dipole and multipole expansion. Gauss’ Law in integral and differential form.

Solve the Electrostatic Problems by Laplace’s Equation and Uniqueness by Separation
of variables in Cartesian, Spherical and cylindrical coordinates, Image Charge Methods
for grounded planes and spheres in external fields.

Understand the Dielectric materials , Polarization and its Realization in Matter, The
displacement field D, free charge, and modified Gauss Law, Boundary conditions and
symmetric problems with displacement field, molecular fields and ferroelectricity.
Determine the electrostatic energy and capacitance of Capacitors

Explain the Currents and the Continuity Equation

(if) Teaching strategies to be used to develop that knowledge

1.

The methodology of teaching that includes a curriculum design, planning and
delivering teaching and assessment, combination of lectures and web-
interactions by the lecturer. These will be given the opportunity of students to
understand the basic science of the electromagnetic specially in electrostatic

case and its different applications in life.

"V dmgill
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2. Feedback and evaluation that include:

= Flipping the lecture by using quizzes, blackboard, power point and e-learning

= Effective by solve some examples during the lecture

= Reflective learning, multi-cultural of electromagnetic and emotional
intelligence.

= Creating productive online electromagnetic for learning and teaching, transition
and participation into education.

= Observing teaching and learning and creating productive classroom.

= Small group teaching and assessment learning.

®  Designing and implementing an ‘outcomes-based’ curriculum.

= Teaching for reflective learning and research methods.

B Seminar presentation and on-line learning process with (images and movies)

B Collect the new information about what the new in electromagnetic

®  Enable the reference books and scientific sites concerning electromagnetic and its
application in internet.

= Teaching for employability,

= Monitoring the student experience

(iii) Methods of assessment of knowledge acquired:
Periodical quizzes, assignments and homework

First and second mid- term exam and final exam

Emphasis of the students in the presence of the lecture continuously

P wonNoRe

Making the students are working small projects and report for electromagnetically
and its applications around us.

5. Ask the student to clear the miss understanding of the course

b. Cognitive Skills

(i) Cognitive skills to be developed

At the end of the course students should be able to have

1. Understanding of the physical principles of electromagnetism, and their
application to physical phenomena.

2. Use physical laws and principles to understand the subject
3. Simplify problems and analyze phenomena

4. Analyse and explain natural phenomena.
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5. Ability to explain the idea with the student own words.

6. Ability to identify, formulate and solve the electromagnetic represent the

problems mathematically

(if) Teaching strategies to be used to develop these cognitive skills:

Preparing main outlines for teaching in the starting of the lecture
Define tasks for each chapter

Open discussions during the lectures

Brain storming, group work, homework assignments and small project
Encourage the student to look for the information in different sources

vk wnN e

(iii) Methods of assessment of students cognitive skills

All exams and short quizzes must contain questions that can measure these skills.
Asking the students about physical meaning and laws previously taught
Emphasize the student writing reports on selected parts of the course
Discussions of how to simplify or analyse after the lecture

PwnNPE

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:
Learn independently and take up responsibility
Fluent in dealing with others and collaborative work.
Respects the opinions of others .
Accepts criticism.
Evaluate electromagnetic information.
Analyse electromagnetic data.
Choose representative examples for each group of electromagnetic.

N AsWN e

(viii) Teaching strategies to be used to develop these skills and abilities

1. Learn how to search the internet and use the library
2. Teamwork and small group discussion

3. Interactive learning

4. (Case Study

(ix)  Methods for assessment of the students interpersonal skills and
capacity to carry responsibility

1. Making quizzes on the previous lecture.

2. Checking report and evaluate the efforts and scientific values of each student in

preparing report.

3.  Mini project and evaluate the work in team

4. Evaluation of the role of each student in teamwork assignment

5. Assignments and evaluation of students presentations

d. Communication, Information Technology and Numerical Skills

(vi)  Description of the skills to be developed in this domain. At the end of the

fe.0
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course, the student will be able to:

1. Feeling mathematical reality of solving the problems
2. Enhancing the ability of students to use computers and internet for
electromagnetic research.
Interpretation and discussing the electromagnetic phenomena and data

4. Present electromagnetic data orally and know how to write a report.

16. Teaching strategies to be used to develop these skills.

1. Know the basic physical principles of electromagnetic.

2. Discuss with the student

3. Homework (preparing a report on some topics related to the course depending on
web sites).

4, Seminars presentation

5. Field visits to laboratory and factories

(vil)  Methods of assessment of students numerical and communication skills

1. Their interaction with the lectures and discussions
2. Evaluation of presentations

3. Evaluation of reports

4. Practical exam

e. Psychomotor Skills (if applicable)

(i) Description of the psychomotor skills to be developed and the level of

performance required

= NA

(if) Teaching strategies to be used to develop these skills
= NA

(viii) Methods of assessment of students psychomotor skills

= NA
5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (eg. essay, test, group project, Week due Proportion of Final
examination etc.) Assessment
1 Midterm 1 5" week 15%
2 Midterm 2 10™ week 15%
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3 Quizzes and In-Class Problem Solving Each 2 weeks w 5%
4 Presence of students All lectures 5%
5 Small project 12" week 5%
6 Homework Every week 5%
7 Final exam End of semester 50%

D. Student Support

3. Arrangements for availability of faculty for individual student consultations and
academic advice. (include amount of time faculty are available each week)

e Department and Faculty web-page with communication tolls in black board. ¢

e 4 Office hours/ week.

E. Learning Resources

1- Required Text(s):

e Foundations of Electromagnetic Theory by Reitz, John R., Milford, Frederick J.,
Christy, Robert W. [Addison-Wesley, 2008] 4™ Edition

e Electromagnetic Fields and Waves by Paul Lorrain, Dale R. Corson, Francois
Lorrain [W. H. Freeman and Company, 1988] 3" Edition

e Introduction to Electrodynamics by David J. Griffiths, [Prentice-Hall, Inc., 1999],
3" Edition,

2- Recommended Reading List

e Elements of Electromagnetics : M. N. O. sadiku [ Oxford University Press, 2001] 3™
Edition.

3-Electronic Materials, Web Sites

e Web Sites, Social Media, Blackboard, Facebook, Twitter, etc.)
e Consult courses in website of the certified universities,.



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
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
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4- Other learning material such as computer-based programs/CD, professional
standards/regulations

e PPT lectures prepared by Prof. Dr. Roshdi Seoudi

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.)

e (Classrooms enough for 40 students, Black (white) boards
e (Class room is already provided with data show
e The area of class room is suitable concerning the number of enrolled students (60)
and air conditioned.
2. Computing resources

e Providing class rooms with computers, AV, data show, Smart Board, software, etc.)

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

e Does not exist

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
Questionaries

e Open discussion in the class room at the end of the lectures

e Meeting with students

e Open door policy

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

Revision of student answer paper by another staff member.

feh
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Analysis the grades of students
E-Learning Suggestions - e-Learning Documentation

3. Processes for Improvement of Teaching

Preparing the course as PPT.

Using scientific movies.

Periodical revision of course content.

Report writing of the course and determine goals.
Fortification of the student learning.

Handling the weakness point

Processes for Verifying Standards of Student Achievement (eg. check marking by an

independent faculty member of a sample of student work, periodic exchange and

remarking of a sample of assignments with a faculty member in another institution)
After the agreement of Department and Faculty administrations

The instructors of the course are checking together and put a unique process of
evaluation.
Feedback evaluation of teaching from independent organization.

5 Describe the planning arrangements for periodically reviewing course effectiveness and

planning for improvement.

Periodical revision by Quality Assurance Units in the Department and institution for
(Student evaluation, Course report, Program report, Program Self-study, Plan of
improvement should be given.

Collect all reports and evaluations at the end of the year for a reviewing purpose.
Conduct a workshop to presents finding of reports and evaluation to share
knowledge.

Head of the Physics Department

Dr. Hatem Alamri

Date:

13 December 2015


https://lss.at.ufl.edu/help/E-Learning_Suggestions
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COURSE SPECIFICATIONS MPH, 4034295-4

Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Mathematics

A. Course Identification and General Information

1. Course title and code: Physics of Nuclear Medicine, 4034295-4

2. Credit hours: 4 Cr. (1 + 3 Lab)

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

Dr Ramadan Ali Hassan

5. Level/year at which this course is offered : 7" level / 4" year

6. Pre-requisites for this course (if any): Nuclear physics / Code: 4034160-4

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the university campus

9. Mode of Instruction (mark all that apply)

a. Traditional classroom N What percentage? 100%
b. Blended (traditional and online) ‘What percentage?
c. e-learning What percentage?
d. Correspondence What percentage?
t. Other What percentage?

ri1
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Comments:

B Objectives (hyper link of Medical physics plan)

1. What is the main purpose for this course?

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 I'T
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.

8-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 to be used for the Bulletin or handbook should be
attached)

1 Topics to be Covered :-

Topics No of Weeks Contact

hours
(Studying Week No.)

Topics

1- Basic of Nuclear Medicine Physics,

- Isotopes, Isotones, and Isobars

rr
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- Radioactive transformations 2 weeks 6 hrs

- Radioactivity (Week 18 2)

- Half & average life

Solved problems, Quizzes and homework exercises

2 Formation of Radionuclides,

Production & properties of Radio-Isotopes

Methods of Production

- Radioisotopes Generators

-Transient & Secular equilibrium 6 hrs
2 weeks

- Cyclotron
(Week 3 &4)

Nuclear reactors

Solved problems, Quizzes and homework exercises

3 Nonscintillation Detectors,

1- Gas-Filled Detectors ( Theory, Principles)

Characteristics of the Major Voltage Regions

Types of Gas-Filled Detectors ( lonization Chambers ,

Proportional Counters , Geiger Counters ) 2 weeks
3- Semiconductor Detectors (Week 5 & 6) ehrs
2- Photographic Detectors
Solved problems, Quizzes and homework exercises
First Periodic Exam Week 7

MIDDLE TERM VACATION Week 8
4 Nonimaging Scintillation Detectors,
- Structure and Characteristics of the Crystal Scintillation
Detector 1 week 3 hrs

- Sodium lodide Detector Energy Spectrum (Week 9)

- Other Peaks in the Energy Spectrum of the Source

Types of Crystal Scintillation Detectors

rr
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Solved problems, Quizzes and homework exercises
5 Imaging Instrumentation,
- Radiation Scanners & Gamma camera
- Positron emission tomography
: : 2 week 6 hrs
Solved problems, Quizzes and homework exercises
(Week 10&11)
6 Radioisotopes medical applications
Uses of Radioisotopes in The Study Of Metabolic pathway
3 hrs
- Radioimmunoassay (RIA) 1 weeks
- Radiotherapy
(Week 12)
Solved problems, Quizzes and homework exercises
9 Quality Control 1 week
10 Radiation protection in nuclear medicine (Week 13) 3 hrs
Nonimaging Devices (Dose Calibrator, Survey Meters ,Crystal
Scintillation Counters)
Imaging Devices ( Planar Gamma Camera )
Limiting of External & Internal Exposure 1 week 3 hrs
(Week 14)
Second Periodic Exam
Final Practical Exam
(Week 15) 2hrs
(Week 16) 2hrs
Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch 24 36 0 72 18 150 hrs

r1s
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3. Additional private study/learning hours expected for students per week.

7-8 h

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

Strategy
NQF Learning Domains Course Teaching Course Assessment
And Course Learning Outcomes Strategies Methods
1.0 | Knowledge
1.1 | knowledge that students should know and Brainstorming. Conducting scientific

understand. At the end of the programme
the student should be able to:

- Understanding the outlines of the Physics
of nuclear medicine.

Cooperative learning.
Dialogue and discussion.
Constructivist.
Learning.

Self-learning.

research and follow-up of
advances in the field.
Quarterly tests.

By 15 minute multiple
choice test on content on
completion of each topic
with results carrying 20%
of final assessment.

Duties and discussions
within the lecture

Multiple choice knowledge item

on final exam.

2.0 | Cognitive Skills
2.1 |- estimate mathematical and physical Problem-solving strategy Practical test
formulas to solve problems in Physics of Cooperative learning Written test
nuclear medicine and related fields of .
strategy Individual and group
studies ) ) o
Strategy group discussions activities
- interpret the data obtained from QC of Assigning students solve Short cognitive tests.
instruments . . .
the exercises in each Achievement tests
2.2 - integrate information technology (IT) chapters
based solution into Physics of nuclear
medicine different fields effectively..
3.0 | Interpersonal Skills & Responsibility

ri1e




ALV

ol ey 3l gy 1] dpalpull Rl

elypell gy [ Bggelaill gglell £412
W alall slela M amgil

3.1 work in a group to conduct an | Training students to build good
experiment. relationships with their
. Students are assessed through:
-write a short report in specific subject | cOunterparts and collaborate with
related to the course materials by using | others and develop personal and . . L
. . " = evaluation of field activities
advanced information and communication professional performance through
tools . _ _ = verbal tests
the following strategies: .
= assessment assignments
- write a report individually or in a team ol ‘
using the library and the internet = cooperative learning style note
« peer education = Request solutions from each
- appraise the correctness of their group in front of students
solution, interpret their results and | © Enhance confidence in the same '
connect it to related areas of physics of | student and encourage dialogue
NM. and discussion.
3.2 | - justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 51,0nq students. collective tasks and discusses
roblem. ;
P their students.
- evaluate the solution to a problem and
apply appropriate techniques to arrive the
solution.
4.0 Communication, Information Technology, Numerical skills
4.1 | - illustrate numeracy and | - Cooperative Discussing a group work sheets.
computational  skills, inCIUdir_]g Iearnl'ng(e.g:Creatu}g Discuses with them the results of
such aspects as error analysis, working groups with peers . .
order-of-magnitude  estimations, to collectively prepare: computations analysis and
and correct use of units and solving problems and search | problem solutions.
modes of d_ata pre_sentation- ghi llnterr.let forhsonllebt(:plfcs). Give homework's to know how
- operate with basic software, such | = €l €ariing t(zt e OOl tudent understands
as word processing, spread sheet information NEworks 1¢ student understands the
. - Medical Physics labs. ical skills
use, and graphic programmes, ' . numerical skills.
. - Simulation programs.
data-logging and storage. - Hospital Training. Give them comments on some
- Readymade programs. resulting numbers.
- Smart Board
- Power point
4.2 - illustrate information and | Give the students tasks to measure | = Written tests

communications technology to act
responsibly in  personal and
professional relationships.

- work independently and as a part
of a  team, and learn
independently  with  open -
mindedness and critical enquiry.

- demonstrate the ability to manage

their: mathematical skills,
computational analysis and

problem solving.

= Laboratory tests
= Evaluate the information
gathered by the students that

are using information networks.

ri1a
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time, priorities workloads, and
utilize long- and short-term
planning skills.

5.0 | Psychomotor

5.1 | 28. Perform the experiments with high - Follow up the students in lab | e Practical exam.

accuracy. e Giving additional marks

29. Operate instruments safely. for the results with high and
30. Draw the data and curves. experimental work. good accuracy

and during carryout all

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total

oral presentation, etc.) Assessment
1 | Midterm 1 7 week 10 %
2 | Midterm 2 15" week 10%
3 | assay 1st- 15t week 10%
4 | Homework + reports During the 10%

semester
5 Final exam (Lab. + Lecture) End of semester (20 % +40 %)

D. Student Academic Counseling and Support

1. Arrangements for availability of faculty and teaching staft for individual student consultations and academic advice.
(include amount of time teaching staft are expected to be available each week)
1- 5-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website

E. Learning Resources

1. List Required Textbooks

1. Rachel A. Powsner, Edward R. Powsner "Essential Nuclear Medicine Physics" Blackwell Publishing Ltd 2006

2. Peter F. Sharp, Howard G. Gemmell and Alison D. Murray "Practical Nuclear Medicine 3rd add." Springer—
Verlag London Limited 2005

3. Simon Cherry, Michael E. Phelps "Physics in Nuclear Medicine" 3rd add," Saunders 2003

2. List Essential References Materials (Journals, Reports, 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

riv


http://tech.snmjournals.org/
http://jnm.snmjournals.org/
http://www.jmp.org.in/md.asp

PRt Y Boshll elyygall g polleyd dpalysll abnll £ il g3y clpssll gt [ dgagbaill aglell dgl2

M1 alallalele TV gl

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

1- Michael E. Phelps "PET physics, instrumentation, and scanners second edition"2006 Springer Science.

2- Habib Zaidi "Quantitative Analysis in Nuclear Medicine Imaging" Springer, 2006.

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, 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.

None

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.)
-The size of the room should be proportional to the number of students

- Provide enough seats for students, .

- The number of student not exceed on 80 in the classroom

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

3. Other resources (specity, e.g. 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

Student evaluation electronically organized by the University.

2 Other Strategies for Evaluation of Teaching by the Program/Department Instructor
-Revision developmental internal and external.
- Student Assessment tests quarterly and final through questionnaires

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

FiIA
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- Lecture developmental audit, or workshop lesson model
- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Veritying 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.

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia

The National Commission for Academic Accreditation &
Assessmentl

|rH
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COURSE SPECIFICATION
Course title Physics of Bio-Materials

Course code: 4034296-3

Revised 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: Umm AL — Qura University

College/Department : College of Applied Sciences — Department of Physics

A Course Identification and General Information

15. course title Physics of Bio-Materials

16. Course code: 4034296-3

2. Credit hours: 3 hr

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

17. Name of faculty member responsible for the course:
Dr. Ahmed Mohamed El-Hadi

5. Level/year at which this course is offered: 4"Year / Level 7
6. Pre-requisites for this course (if any):Solid state Physics (4034170-4)

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

100%
a. Traditional clay Wheperoidtage?

b. Blended (trad nd online) ntage?

rrs
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c. e-learning hat percentage?
d. Correspondence Whrarpercentage?
. Other W, ntage?

Comments:

rrr
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13.
14.
15.
16.

After completing this course student should be able to:

Define Type of Bio materials, Properties of biomaterials: Physical, thermal,
electrical and optical properties of bio-materials and their application to
processing

Explain Biomaterials Uses in medical .

Describe Polymers for Medical applications

Explain strategy of the course in the beginning of the semester

. Outlines of the physical laws, principles and the associated proofs.
. Highlighting the day life applications whenever exist.
. Encourage the students to see more details in the international web sites and

reference books in the library.

Discussing some selected problems in each chapter.

Cooperate with different institution to find how they deal with the subject
Renew the course references frequently

Frequently check for the latest discovery in science

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

Handbook should be attached):

The Biomaterials course is divided into four sections: macromolecular polymer & material science, physical

characterization & properties,.

Biomaterials will concentrate on fundamental principles in biomedical physics and material science. This course uses a

combination of lectures and student presentations, self-directed learning to examine the structure and properties of hard
materials (ceramics, metals) and soft materials (polymers, hydrogels). Specifically, the class will be divided into two parts:
(1) Biomaterial Science and Engineering, (1) and Polymers

1 Topics to be Covered

Topic No of Contact

Weeks hours

ree
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Chapter 1

Introduction to Medical Biomaterials: Type of Bio
materials, Properties of biomaterials: Physical,
thermal, electrical and optical properties of bio-
materials and their application to processing solved

problems
1-3 9 hrs
Quiz 1

Quiz 2

Chapter 2

Novel Biomaterials Uses in medical: Biodegradable
materials, Hydrogels, self-assembling peptides, 2 hrs
Implants materials, Metallic implant materials,
stainless steels, co-based alloys, Ti based alloys,
ceramic implant materials, aluminum oxides,

hydroxyapatite, glass, ceramics, and carbons |, ¢

Solved problems. 9 hrs

Quiz 3

First Midterm Exam 7 2 hrs
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Chapter 3

Polymers for Medical applications: Polymeric
implant, Polymers for drug delivery: types of | 812 | 18hrs
polymer, pharmaceutical polymers.
physicochemical properties of polymers and
relationship with structure, properties, kinetics,
mechanisms and applications and Materials
Nanostructure Devices (DNA-templated and

nanowires).

Chapter 4

Hydrogels

Natural vs. Synthetic Hydrogels
Hydrogels as Tissue Engineering Matrices

Preparation of Hydrogels

13-15 6 hrs
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Second Midterm Exam 15 2 hrs

2 Course components (total contact hours per semester):

Lecture: 15 (Credit Hrs) Tutorial: ------ Practical/Fieldwork/Inte | Other: 30 hrs
rnship:

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):
12h (reports & essay)

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

e The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

h. Knowledge : Description of the knowledge to be acquired

rre
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Upon successful completion of this course The student will be able to:

11. Define Type of Bio materials, Properties of biomaterials: Physical, thermal,
electrical and optical properties of bio-materials and their application to
processing

12. Explain Biomaterials Uses in medical .

13. Describe Polymers for Medical applications

14. Explain strategy of the course in the beginning of the semester

15. Outlines of the physical laws, principles and the associated proofs.

16. Highlighting the day life applications whenever exist.

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

18. Discussing some selected problems in each chapter.

19. Cooperate with different institution to find how they deal with the subject

20. Renew the course references frequently

21. Frequently check for the latest discovery in science

(if) Teaching strategies to be used to develop that knowledge

= Demonstrating the basic information and principles through lectures and the achieved
applications

= Discussing phenomena with illustrating pictures and diagrams

= Lecturing method:

= Projector

= Power point

= e-learning

= Tutorials

= Reuvisit concepts

= Discussions

= Brain storming sessions

= Start each chapter by general idea and the benefit of it
= Learn the student background of the subject;
= Show the best ways to deal with problem;

Keep the question "why" or "how" to explain always there

(iii) Methods of assessment of knowledge acquired:
e The assessment of these skills is implicit in all forms of assessment, but is not
explicitly measured. The overall degree of success achieved by each student reflects
the extent to which these skills have been acquired. The project work and growing in
complexity as the student progresses, are assessed to explicitly measure the
acquisition of the ability to handle experimental equipment, plan measurements in a
logical fashion, analyse the results produced and communicate them through printed
and verbal media.

b. Cognitive Skills

Preparing main outlines for teaching, Following some proofs, Define duties for each
chapter , Home work assignments, Encourage the student to look for the information
in different references, Ask the student to attend lectures for practice solving
problem, Doing small research, Learn how to search the internet and use the library.
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Learn how to summarize lectures or to collect materials of the course. Learn how to
solve difficulties in learning: solving problems — enhance educational skills.

(if) Teaching strategies to be used to develop these cognitive skills:
- Lectures
- -Discussion

(iii) Methods of assessment of students cognitive skills

- Exam must contain questions that can measure these skills.

- Quiz and exams
- Discussions after the lecture

c. Interpersonal Skills and Responsibility

At the end of the course, the student will be able to:
- work effectively in a group to make a decision.

-Analyse obtained data and how to manage it.

-make a certain decision fast especially during data acquisition.

(x) Teaching strategies to be used to develop these skills and abilities
- Lab work

- Case Study
- Active learning

- Small group discussion

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

Evaluate the efforts of 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

d. Communication, Information Technology and Numerical Skills

(ix) Description of the skills to be developed in this domain. At the end of the
course, the student will be able to:

x) Know the basic mathematical principles.

(xi)  Use the web for research.

(xii)  Discuss with the student.

(xiii) Exams to measure the mathematical skill.
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(xiv)  Clear the weakness point that should be eliminated.
(xv)  Encourage the student to ask for help if needed.

(xvi) Computational analysis.
(xvii) Data representation.
(xviii) Focusing on some real results and its physical meaning.

(xix)  Lectures for problem solution.
(xx) Encourage the student to ask good question to help solve the problem

(xxi) Know how to write a report.
17. Teaching strategies to be used to develop these skills

23. Homework (preparing a report on some topics related to the course depending
on web sites).

24. Seminars presentation
(iii) Methods of assessment of students numerical and communication skills
16. Evaluation of presentations

17. Evaluation of reports

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:
NA

(if) Teaching strategies to be used to develop these skills

- Follow up students the students in lab

25. Methods of assessment of students psychomotor skills

5. Schedule of Assessment Tasks for Students During the Semester

Assessment task Week Due Proportion of Total

Assessment
(e.g. essay, test, group project, examination, speech, oral

presentation, etc.)

1 Exercises & Home works All weeks 5%
2 Participation All weeks 5%
3 Written Test (1) 6™ week 15%
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4 Written Test (2) 11" week 15%
5 Assay 15" week 10%
6 Final Exam (theoretical) 16" week 50%

D. Student Support

4. Arrangements for availability of faculty for individual student consultations and
academic advice. (include amount of time faculty are available each week)

Office hours: 10 hrs

E. Learning Resources

Required Text(s):

1. BIOMATERIALS SCIENCE : An Introduction to Materials in Medicine, Edited by Buddy D.
Ratner and Allan S. Hoffman.

2. BIOMATERIALS APPLICATIONS FOR NANOMEDICINE, Edited by Rosario Pignatello

Recommended Reading List

Electronic Materials, Web Sites

(eg. Web Sites, Social Media, Blackboard, etc.)

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

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

Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)

Availability of some reference bacterial strains
Availability different specific media and chemicals used for isolation.

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Questionaries
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

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 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 (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

o After the agreement of Department and Faculty administrations

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

e Periodical revision by Quality Assurance Units in the Department and institution

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia () A gl Ay ) A Slaal
National Commission for oy sl A gl A_sigl)

Academic Accreditation & - -
Assessment (i lsY) AoVl g

Kingdom of Saudi Arabia
The National Commission for Academic Accreditation &
Assessment
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COURSE SPECIFICATION

Course title Hospital Training

Course code: 4034998-11

Revised 13 December 2015

A ) Ayl Aglaal)

Kingdom of Saudi Arabia @
@ HJA:JJ :\_'ub\sl\ :\_‘\#\

National Commission for

. . <Y slai o
Academic Accreditation & s s

Assessment
COURSE SPECIFICATIONS MPH, 4034998-11
Institution Date of Report
Umm AL-Qura University Revised Safar 1437 H

College/Department : Science /Mathematics

A. Course Identification and General Information
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1. Course title and code: Hospital Training, 4034998-11

2. Credit hours: 11 Cr

3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)

Physics Department

4. Name of faculty member responsible for the course :

Prof. Saud Allyhani

5. Level/year at which this course is offered :8th level /Fourth year

6. Pre-requisites for this course (it any): Department Approval

7. Co-requisites for this course (if any): No-Co-requisite

8. Location if not on main campus: within the Specialist Hospitals

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?

t. Other < What percentage? 100%
Comments:

B Objectives (hyper link of Medical physics plan)

1. What is the main purpose for this course?

The student will spend three months (Last-Term of his final year) in Specialist Hospitals were they can gain an experiences in
Medical Physics Department within the hospital in the field of Nuclear Medicine, Radiotherapy, Medical Imaging and
Radiation Protection Quality Control.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased use of I'T
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.
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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 :-

Topics No of Weeks Contact
) hours
(Studying Week No.)
Conventional X-ray
X-ray Imaging 2 weeks
Structure of X-ray imaging
X-ray Production (Week 1& 2)
Comparison between Digital Radiology and Computed 50 hrs
Quality Control of Radiology
Nuclear Medicine
Hot Laboratory
Radiopharmaceuticals
Radiation Detectors
Radiation Doses 2 weeks
- - 50 hrs
Quality Control in Hot Laboratory (Week 3 &4)
Gamma Camera and its Quality Control
Radiation protection in Medicine
Computer Tomogram
Computer Tomogram , CT
Comparison between CT and Other imaging modalities
Structure of CT
Making an CT Imaging 2 weeks
Quality Control of C T (Week 5&6) | 50hrs
First report and discussion Week 7
MIDDLE TERM VACATION Week 8
MRI
Magnetic Resonance Imaging , MRI
Structure of MRI 1 week
MRI Principle (Week 9) 25 hrs
Advantages of MRI

Quiality control tests for MRI

Radiotherapy

Principle of linear accelerator

Percentage depth dose distribution
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Back scatter factor calculation 2 week

Collimator factor calculation (Week 10&11) 50 hrs
Monitoring unit

Quality Control in Radiotherapy
Radiation protection in Radiotherapy

Final Reports and seminar (Week 15) 2hrs

Credit Contact Hours Self-Study Other Total
X NCCCA Lecture Tutorial Laboratory Practical
....... 4 ch 24 o 72 18 150 hrs

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

7-8 h

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

Strategy

NQF Learning Domains Course Teaching Course Assessment

And Course Learning Outcomes Strategies Methods

1.0 | Knowledge

1.1 | knowledge that students should know and = Brainstorming. = Conducting scientific
understand. At the end of the programme = C(?Operative Iea_rning._ research and follow-up of
the student should be able to: = Dialogue and discussion. q in the field

= Constructivist. advances in the field.
- Understanding the outlines of the Physics = Learning. = Quarterly tests.
of nuclear medicine. Self-learning. = By 15 minute multiple

choice test on content on
completion of each topic
with results carrying 20%
of final assessment.

= Duties and discussions
within the lecture
Multiple choice knowledge item

on final exam.
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2.0 | Cognitive Skills

2.1 - estimate mathematical and physical = Problem-solving strategy = Practical test
formulas to solve problems in medical = Cooperative learning = \Written test
physics and related fields of studies strategy = Individual and group
- interpret the data obtained from QC of = Strategy group discussions activities
instruments = Assigning students solve = Short cognitive tests.

2.2 | - integrate information technology (IT) the exercises in each = Achievement tests
based solution into medical physics chapters
different fields effectively..

3.0 | Interpersonal Skills & Responsibility

3.1 work in a group to conduct an | Training students to build good
experiment. relationships with their

. ) i . t ts and collaborate with | Students are assessed through:

-write a short report in specific subject | COUNterparts and collaborate wi
related to the course materials by using | others and develop personal and i i o

. . — = evaluation of field activities
advanced information and communication professional performance through
tools . _ _ = verbal tests

the following strategies: .
= assessment assignments
- write a report individually or in a team
. . . . . = style note

using the library and the internet = cooperative learning

. | = peer education = Request solutions from each
- appraise the correctness of their group in front of students
solution, interpret their results and | " Enhance confidence in the same '
connect it to related areas of physics of | student and encourage dialogue
NM. and discussion.

3.2 | - justify the essential parts of a problem | - Raise the spirit of cooperation - The final evaluation of the
and formulate a strategy for solving the | 5,0 students. collective tasks and discusses
problem. .

their students.
- evaluate the solution to a problem and
apply appropriate techniques to arrive the
solution.

4.0 | Communication, Information Technology, Numerical skills

4.1 | - illustrate numeracy and | - Cooperative Discussing a group work sheets.

computational  skills, including learning(e.g:Creating working Discuses with them the results of

such aspects as error analysis,
order-of-magnitude estimations,
and correct use of units and
modes of data presentation.

groups with peers to
collectively prepare: solving
problems and search the
internet for some topics).

computations analysis and

problem solutions.
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- operate with basic software, such | -  Self-learning to the global of Give homework's to know how
as word processing, spread sheet mfor_matlon ngtworks the student understands the
use, and graphic programmes, | - Medical Physics labs.

data-logging and storage - Simulation programs. numerical skills.
' - Hospital Training.
- Readymade programs.

Give them comments on some

- Smart Board resulting numbers.
- Power point
42 | - illustrate information and | Give the students tasks to measure | = Written tests

communications technology to act | ¢j,cir. mathematical skills,
responsibly in personal and . . ) _
professional relationships. computational analysis and = Evaluate the information

- work independently and as a part | problem solving. gathered by the students that
of a  team, and learn
independently  with  open -
mindedness and critical enquiry.

- demonstrate the ability to manage
time, priorities workloads, and
utilize long- and short-term
planning skills.

= Laboratory tests

are using information networks.

5.0 | Psychomotor

5.1 | 31. Perform the experiments with high - Follow up the students in lab | e Practical exam.
accuracy. . ivi iti
32. Opera\t,e instruments safely. and during carryout all .focjlt\ﬂg gr;%?tlg\?\,:];: mg;k;’nd
33. Draw the data and curves. experimental work. good accuracy
5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (e.g. essay, test, group project, examination, speech, Week Due Proportion of Total
oral presentation, etc.) Assessment
1 15t Report 7t week 10 %
2 | Final report 15t week 20%
3 | Seminar 1st- 15t week 10%
4 | Hospital report End of semester 60 %

D. Student Academic Counseling and Support

1. Arrangements for availability of faculty and teaching staft for individual student consultations and academic advice.
(include amount of time teaching staft are expected to be available each week)
1- 5-office hours per week in the lecturer schedule.

2- The contact with students by e-mail and website
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E. Learning Resources

1. List Required Textbooks
4. Failz M. Khan "the physics of radiation therapy" 3rd add.2003 by Lippincott Williams & Wilkins.

5. Peter F. Sharp, Howard G. Gemmell and Alison D. Murray "Practical Nuclear Medicine 3rd edition.” Springer—
Verlag London Limited 2005

6. Simon Cherry, Michael E. Phelps "Physics in Nuclear Medicine" 3rd edi.," Saunders 2003

2. List Essential References Materials (Journals, Reports, 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

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

1- Michael E. Phelps "PET physics, instrumentation, and scanners second edition"2006 Springer Science.

2- Habib Zaidi "Quantitative Analysis in Nuclear Medicine Imaging" Springer, 2006.

4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, 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.

None

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.)
- The number of student not exceed on 15 in each group

- Library

2. Computing resources (AV, data show, Smart Board, software, etc.)
-Hall is equipped with a computer.
- Provide overhead projectors and related items

-Smart board

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

None

G Course Evaluation and Improvement Processes

red
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1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Student evaluation electronically organized by the University.

2 Other Strategies for Evaluation of Teaching by the Program/Department Instructor
-Revision developmental internal and external.

-The colleagues who teach the same course discuss together to evaluate their teaching

3 Processes for Improvement of Teaching

-To ensure the teaching aids course.

- The new follow-up, which was linked to the course or effective ways of teaching.
- Create the right atmosphere for study.

- Material and moral incentives.

- Lecture developmental audit, or workshop lesson model

- Course report, Program report and Program self-study.

- A tutorial lecture must be added to this course.

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member teaching staft
of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staft at another
institution)

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

5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.
- Consulting the other professors scheduled.

- Hosting a visiting professor to evaluate the course.

- Workshops with professor's course.

- Reconsider the vocabulary scheduled every two years in order to cope with new developments

-Student evaluation.

Course report.

Program report

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri
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Kingdom of Saudi Arabia

The National Commission for Academic Accreditation &
Assessmentl

COURSE SPECIFICATION

Course title Nuclear Physics

Course code: 4034160-4

Revised 13 December 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course Identification and General Information

18. Course title Nuclear physics

19. Course code: 4034160-4

2. Credit hours: 4hrs (three hours lecture and one hour Lab.)

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

10. Name of faculty member responsible for the course:
One of the academic staff member
5. Level/year at which this course is offered: 4™ vear / Level 7
6. Pre-requisites for this course (if any): Quantum mechanics (1) (4033145-4)

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

8. Location if not on main campus: Main campus

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom What percentage?
b. blended (traditional and online) What percentage?
c. e-learning What percentage?
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1. Summary of the main learning outcomes for students enrolled in the course.
The objective of this course is to establish the meaning of the ends of the computational and

use in communication, and differentiation, integration and applications of it.

The objectives of this course are to establish the meaning of the concepts of nuclear physics

and elementary particles, and to ease out the theoretical models to describe the nuclear

properties.
We want to be able:

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

1. To understand basic fundamentals of nuclear properties.

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

To understand the liquid drop model.

To understand the nuclear drop model.

To understand the origin of alpha transition within the nucleus.

To understand the origin of Gamma transition within the nucleus.
To understand the origin of Beta transition within the nucleus.

© No U kW

To understand the elementary particles.

The overall goal is to understand the fundamentals of nuclear physics.

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)

27.
28.
29.
30.

31.
32.
33.
34.

Explain strategy of the course in the beginning of the semester

Outlines of the Nuclear concepts, theories and the associated proofs.
Highlighting the day life applications whenever exist.

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

Discussing some selected problems in each chapter.

Cooperate with different institution to find how they deal with the subject
Renew the course references frequently
Frequently check for the latest discovery in science
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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 :-

Topics No of | Contact

hours
Weeks

1- Nuclear Properties

1- Definitions & Nuclear radii 1
2- Nuclear Mass-Binding Energy 1 1
3- Nuclear Radiation, Energy levels. 1
4- Nuclear Isomers. 1
5- Angular Momentum, Parity and Symmetry 1 1
6- Dipole moment, qudropole moment 1

2- Liquid Drop Model

1- Finding Energy 1
1

2- Sem-emperical Formula 2

3- Mass Spectrometer 1
1

4- Nuclear Reactions and Q-value 2

3- Nuclear Shell Model

1- Single Particle model with square well and Harmocia Oscillator 1

2- Magic Numbers 1 1

3- Spin for Different nuclei 1

4- Excited rootes nuclear magnetic moments 1
1

5- Parity 2
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6- Isotopic spin 1

4- Gamma Transitions

1- Multiple Moments 1

2- Decay Constants 1 1

3- Selection Nucles 1

4- Angular Correlation 2
1

5- Internal Conversion 1

5- Alpha Transitions

1- Heavy lons-Stalitlity 2
1

2- Decay Constants 1

3- Tunnel Effect 2
1

4- Energy Levels 1

6- Beta Transitions

1- Theorgy of B-decay 2
1

2- Allowed and Forbiddin transitions 1

3- Selection Nucles 2
1

4- Non Conservation of Parity 1

7- Elementary Particles

1- Nucler Force and Meson Theory 2
1

2- Pions & Mions 1

3- Kaons & Hyperons 2
1

4- Classi Fiction of demeray Pancles 1

req
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Total 14 42

2 Course components (total contact hours per semester):

Lecture :42hrs | Tutorial: Lab: 10 hrs Total: 52 hrs

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):
12h (reports & essay)

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

o The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

i. Knowledge : Description of the knowledge to be acquired

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

(viii) Learning fundamentals in nuclear physics.

(ix)  Understanding the models and theories which explain the nuclear
properties.

x) Improving logical thinking.
(xi)  To use concepts of nuclear physical in daily life.
(xii) Ability to describe the nuclear phenomena.

rsy
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(i) Teaching strategies to be used to develop that knowledge

12. Demonstrating the basic information and principles through lectures and the
achieved applications
13. Discussing phenomena with illustrating pictures and diagrams
14. Lecturing method:
a. E-learning gate of Umm Al-Qura university
b. Power point

15. Tutorials

16. Revisit concepts

17. Discussions

18. Brain storming sessions

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

20. Learn the student background of the subject;

21. Show the best ways to deal with problem;

22. Keep the question "why" or "how" to explain always there;
23. Build a strategy to solve problem.

(iii) Methods of assessment of knowledge acquired:
6. Solve some example during the lecture.

7. Exams:
a) Online Quizzes
b) First mid-term exam
c) Second Mid term exam
d) Oral exams
e) Final exams

8. Discussions with the students.
9. Ask the student to clear the misunderstanding of some mathematical principle.

10. Ask quality question.

b. Cognitive Skills

(i) Cognitive skills to be developed

Cognitive skills to be developed
7. How to use physical laws and principles to understand the subject
8. How to simplify problems and analyze phenomena
9. Analyse and explain natural phenomena.
10. Ability to explain the idea with the student own words.
11. Represent the problems mathematically.

FéA
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(if) Teaching strategies to be used to develop these cognitive skills:
20. Preparing main outlines for teaching
21. Following some proofs
22. Define duties for each chapter
23. Home work assignments
24. Encourage the student to look for the information in different references
25. Ask the student to attend lectures for practice solving problem

26. Ask the student to do small research.

(iii) Methods of assessment of students cognitive skills

9. - Midterm's exam. Exams, short online quizzes

10. Asking about physical laws previously taught

11. Writing reports on selected parts of the course

12. Discussions of how to simplify or analyze some phenomena

c. Interpersonal Skills and Responsibility

(i) Description of the interpersonal skills and capacity to carry responsibility to be
developed

4+ Work independently.
4 The students learn independently and take up responsibility.

(if) Teaching strategies to be used to develop these skills and abilities

12. Learn how to search the internet and use the library.
13. Learn how to cover missed lectures.
14. Learn how to summarize lectures or to collect materials of the course.
15. Learn how to solve difficulties in learning: solving problems — enhance
educational skills.
16. 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

(i) Methods of assessment of students interpersonal skills and capacity to carry
responsibility

9. Online Quizzes on the previous lecture
10. Creating reports

red
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11. Discussion
12. The accuracy of the result gained by each group will indicate good group
work

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

d. Communication, Information Technology and Numerical Skills

(i) Description of the skills to be developed in this domain.

4. Computation

5. Problem solving

6. Data analysis and interpretation.
7

Feeling physical reality of results

(if) Teaching strategies to be used to develop these skills
23. Know the basic physical principles.

24. Use the web for research.

25. Discuss with the student.

26. Exams to measure the physical skill.

27. Clear the weakness point that should be eliminated.
28. Encourage the student to ask for help if needed.

29. Computational analysis.
30. Data representation.
31. Focusing on some real results and its physical meaning.

32. Lectures for problem solution.
33. Encourage the student to ask good question to help solve the problem.

34. Display the lecture note and homework assignment at the web.

(ili) Methods of assessment of students numerical and communication skills

12. Online quizzes

ro.
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13. Their interaction with the lectures and discussions.

14. The reports of different asked tasks.
15. Homework, Problem solutions assignment and exam should focus on the
understanding.

16. Results of computations and analysis.
17. Comments on some resulting numbers.
18. Research.

e. Psychomotor Skills (if applicable)

34. Perform the experiments with high accuracy.
35. Operate instruments safely.
36. Draw the data and curves.

At the end of the course, the student will be able to:

(if) Teaching strategies to be used to develop these skills

- Follow up the students in lab and during carryout all experimental work.

26. Methods of assessment of students psychomotor skills

e Practical exam.
e (iving additional marks for the results with high and good accuracy

5. Schedule of Assessment Tasks for Students During the Semester

1 Midterm 1 5" week 20
2 Midterm 2 10" week 20
3 Online quizzes every week 10
4 Homework Every week 10
5 Interactive discussions Every week 10
5 Final exam End of semester 30

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)

re
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8 office hours per week

E. Learning Resources

Required Text(s):

1) K. Heyde, Basic ideas and concepts in nuclear Physics, An introductory approach,
second edition, Institute of physics publishing, Bristol and Philadelphia (1999) ISBN 0

7503-0534 7 hbk, 07503 0535 pbk.

2) Irving Kaplan, Nuclear Physics, Second Edition, Addison-Wesley Publishing Company

(1977).

3) Kenneth S. Krane , Introductory nuclear Physics, , first edition, Jone Wily & Sons Inc.

(1988) ISBN 0 - 471-80553-X .

4) Burcham, Nuclear and Particle Physics, 2 Edition, Longman Publisher
(1995),ISBN-10 : 0582 450888 , -13:978 - 0582 4508882

Recommended Reading List

[1] Introductory Nuclear Physics, Krene, 1987

Electronic Materials, Web Sites

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

Power points (use e-learning gate of Umm Al-Qura university)
Youtube videos(use e-learning gate of Umm Al-Qura university)

standards/regulations

F. Facilities Required

rer
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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.)

Class room is already provided with data show

The area of class room is suitable concerning the number of enrolled students and air
conditioned.

Lab with for 20 students

2. Computing resources

Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. 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 (using of e-learning gate of Umm Al-Qura university)
Online Quizzes (using of e-learning gate of Umm Al-Qura university)
Open discussion (using of e-learning gate of Umm Al-Qura university)

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

e Revision of student answer paper by another staff member if evaluable
Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.

e Using scientific movies.

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

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an
independent faculty member of a sample of student work, periodic exchange and
remarking of a sample of assignments with a faculty member in another institution)

After the agreement of Department and Faculty administrations

rer
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e Theinstructors of the course are checking together and put a unique process of
evaluation.

e Check marking of a sample of papers by others in the department.
e Feedback evaluation of teaching from independent organization.

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

14- The following points may help to get the course effectiveness
Student evaluation
Course report
Program report
Program Self study
E-learning
15- According to point 1 the plan of improvement should be given.
16- Contact the college to evaluate the course and the benefit it add to other courses.

Add some subject and cut off others depending on the new discoveries in physics.

Date: 13 December 2015

Head of the Physics Department

Dr. Hatem Alamri

Kingdom of Saudi Arabia

res
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The National Commission for Academic Accreditation &
Assessmentl

COURSE SPECIFICATION

Course title Solid State Physics |

Course code: 4034170-4

Revised 13 December 2015
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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2 Internal Quality Assurance

Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Physics

A Course ldentification and General Information
20. Course title Solid State Physics |
21. Course code: 4034170-4

2. Credit hours: 4 hrs

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

11. Name of faculty member responsible for the course:
One of the academic staff member

5. Level/year at which this course is offered: 4™ Year / Level 7

6. Pre-requisites for this course (if any): Quantum Mechanics (1) — 4033145-4

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

8. Location if not on main campus: Main campus & Girls section

9. Mode of Instruction (mark all that apply)

v 100%
a. traditional classroom hat percentage?
b. blended (traditional and online) What percentage?

cl_—l_l. e-Tearning What percentage?

d.correspondence What percentage?

ret
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f. other What percentage?

Comments:

rev
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B Objectives

After completing this course student should be able to:
1. Define the principles and concepts of solid state physics.
2. Compare the origin of bonding in materials
3. Define the lattice planes & directions.
4. Explain the different types of defects in solid state and understand how it affect the physical
properties of matter.
5. Explain how X-Rays Diffraction can be used in studying the solid structure.
6. Define phonons in crystals and distinguish between their different modes
7. Choose the right formulas to calculate specific heat & thermal conductivity of the lattice.
8. Recognize the main drawbacks of the free electron model in metals.
9. Identify: Bloch’s theorem, Brillouin zones & Fermi surface in metals.
10. Classify different types of solid according to The Band Theory.
11. Distinguish between intrinsic & extrinsic Semiconductors and know their properties and
applications.
12. Recognize the idea behind the Superconductivity phenomenon and be aware of its
applications.

13. Evaluate students' interest in ethical aspects in the exploitation of solid state physics

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

Handbook should be attached):

The course will cover An introduction to the physics governing the different types of binding in solid state materials,
Geometry of Solids and crystalline state of matter, Reciprocal Lattice, Brillouin zone, Modern theories describing lattice
vibrations, Energy bands, X-Ray Diffraction, Electrons in solids, and Optical properties of solid materials. Free electron theory

in metals ,band theory, thermal properties of solid materials, Lecture 4 hours..

1 Topics to be Covered

Topic No of Contact

hours
Weeks

roA
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% The atomic Theory and Binding Forces 1.5 6
1- Review of atomic structure

2- Atomic binding and band theory

3- Binding forces between atoms

4- Lattice Energy Calculations

5- Types of bonds

6- Nucleation and growth kinetic

7-Experimental methods of crystal growth

. 15 6
% Crystalline Structure

1- Long range and short rang order
2- The crystalline state
3- Basic definitions of crystallography
4- The seven crystal systems

5- Wigner Seitz primitive cell

6- Symmetry elements of crystals

7- Important plane systems in a cubic crystals
8- Miller’s indices for crystal planes,

% Crystals Properties 1.5 6
1- Crystal Directions and distance between crystal plans
2- Zone , Zone Axis and angles between zones
3- Atomic structure of crystals
4- Cubic and hexagonal close-packed
5- Characteristic of FCC and BCC structure

6- The crystal structure of some simple crystals

% Structural Defects in Crystals 1 4

1- Point defects and Free energy of a crystal
2- Point defects in ionic crystals
3- Line defects and types of dislocation

4- Planer defects

5- Determination of vacancies concentration and the activation energy

red
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% X-Rays Diffraction in Crystals 15 6

1- Used rays in studying crystal structure
2- Generation and properties of X-rays
3- X-Rays scattering from an atom

4- X-Rays scattering from a crystal and Reciprocal lattice
% Lattice Vibrations 1 4

1- Elastic waves

2- Modes of vibrations and density of states of a continuous medium
3- The phonon
4- Elastic and non-elastic scattering
5- Lattice waves of one-atomic linear chain
6- Vibration Modes of 1D diatomic

% Free electrons in metals 2 8

The Electrical Conductivity in Metals

The Specific Resistance in Metals

The Electrical and Thermal Conductivity in Metals
The Quantum Theory in Free Electrons

Ground State Property of Free Electrons

Electronic Specific Heat of Metals

~N o g bk~ w0 D oRE

Some Problems in Free Electron Model

¢ Band theory in the solids

Origin of the Bands in Solid

Periodic Potential

Bloch Function

Crystal Structure in One-Dimensional Atomic Chain
Brillouin Zones

Band Theory in Free Electron Model

Density of States

The Effective Mass

Concept of Holes

© 0o N o gk~ w DdPRE

10.Fermi Surfaces

ar



AtV Al elypll gy poll2gd dgalysll ALaL o) memnill gy elyygall sy | gagebll aglell iy12

M1 alallalele TV gl

+ Thermal properties of solid materials

e Specific heat:

Einstein model for specific heat,
Debye model for specific heat,

Heat capacity of solid body,

Heat capacity of electron gas,
Thermal conductivity of solid body,
Thermal expansion

14weeks 56 hrs

2 Course components (total contact hours per semester):

Lecture :56 Tutorial: Practical: 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): 12h (reports & essay)

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

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

e The methods of student assessment to be used in the course to evaluate learning outcomes
in the domain concerned.

j- Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course The student will be able to:

22. Describe the importance of solid state physics in relation to physics and environment.
23. Define the principles and concepts of solid state physics.
24. Describe the different types of binding in material.

riy
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25. List different types of crystal structures.

26. Describe how the crystal defects and x-ray diffraction.

27. Apply the use mathematical formulation to describe the physical principle or phenomena in solid
state physics.

28. Describe Methods of measurement and assessment of properties of solids

(if) Teaching strategies to be used to develop that knowledge

e The methodology includes a combination of lectures by the lecturer, seminar presentation by the
students and web-interactions. Students will be given opportunity to understand the role of
important solid state physics in different applications and human service.

e At the end of the programme, students will be divided into groups for seminar presentation on
important areas of the course to assess their understanding and comprehension of the course.

e All students will be involved in on-line learning process and each student is required to create an
E-mail address to facilitate student web interactions.

e Using images and movies

e Encouraging students to collect the new information about what the new in solid state physics

e Enable the reference books and scientific sites concerning solid state physics in internet.

(iii) Methods of assessment of knowledge acquired:
e Periodical exam and reports 20%
e  Mid- terms theoretical exam 30%
e Final exam 50%

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:
Differentiate between the different types of binding in solid materials.
Diagram the different types of crystal structure

Analyse the electrical and thermal conductivity in Metals

Explain how solid state physics is important to a relevant societal issue.
Interpret the band theory in solids
Explain methods of measurement and assessment of properties of solids.

O UlE W e

(i) Teaching strategies to be used to develop these cognitive skills:

- Lectures
-Brain storming
-Discussion

(ili) Methods of assessment of students cognitive skills

- Exam must contain questions that can measure these skills.

- Quiz and exams
- Discussions after the lecture

c. Interpersonal Skills and Responsibility

rir
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At the end of the course, the student will be able to:
- Evaluate solid state physics information.

-Analyse solid state physics data.
-Judge the importance of solid state physics.

-Choose representative examples for each group of solid state physics.

(xi)  Teaching strategies to be used to develop these skills and abilities
- Case Study

- Active learning

- Small group discussion

(iii) Methods for assessment of the students interpersonal skills and capacity to carry
responsibility

Evaluate the efforts of 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

d. Communication, Information Technology and Numerical Skills

(xxii) Description of the skills to be developed in this domain. At the end of the course, the
student will be able to:

18. Enhancing the ability of students to use computers and internet.
19. Interpret solid state physics data

20. Present solid state physics data orally.

21. Know how to write a report.

22. Teaching strategies to be used to develop these skills

27. Homework (preparing a report on some topics related to the course depending on web
sites).

28. Seminars presentation

29. Field visits to factories

(ili) Methods of assessment of students numerical and communication skills

18. Evaluation of presentations
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19. Evaluation of reports

20. Practical exam

e. Psychomotor Skills (if applicable)

At the end of the course, the student will be able to:

(if) Teaching strategies to be used to develop these skills

30. Methods of assessment of students psychomotor skills

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task Week Due Proportion of Total
Assessment
(e.g. essay, test, group project, examination, speech, oral presentation,
etc.)

1 Exercises & Home works All weeks 10%
2 Participation All weeks 10%
3 Written Test (1) 6" week 15%
4 Written Test (2) 11" week 15%
6 Final Exam (theoretical) 16" week 50%

D. Student Support

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

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

Office hours: 10 hrs
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E. Learning Resources

Required Text(s):

1. - C.Kittel / Introduction to Solid State Physics. 7th. dition
2. Walter A. Harrison/ Solid State Theory , Dover edition 1979

Recommended Reading List

Elementary Solid State Physics by M. Ali Omar, 1997
Gl v el daals ¢ paladl L8058 Ha (bl daal 5 5 ilaian (5 e 0 Cadls (Jalill aa jall) Lgslindat g Adiall Aal) ol 3
VYT as

Electronic Materials, Web Sites

e http://www.phys.Isu.edu/~jarrell/COURSES/SOLID_STATE_HTML/course_solid.html
e http://www.encyclopedia.com/topic/solid-state_physics.aspx
e http://www.physics.byu.edu/research/condensed

e http://web.utk.edu/~tbarnes/website/cm/cm.html
http://www.answers.com/topic/solid-state-physics

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

PPT prepared by
Prof.Dr. Yosry Moustafa,
Dr. Ameena Alahmadi, and

Dr. Abdelrahman Lashin

F. Facilities Required

rie


http://www.amazon.com/Walter-A.-Harrison/e/B001HO40PY/ref=ntt_athr_dp_pel_1
http://www.phys.lsu.edu/~jarrell/COURSES/SOLID_STATE_HTML/course_solid.html
http://www.encyclopedia.com/topic/solid-state_physics.aspx
http://www.physics.byu.edu/research/condensed
http://web.utk.edu/~tbarnes/website/cm/cm.html

AtV Al elypll gy poll2gd dgalysll ALaL o) memnill gy elyygall sy | gagebll aglell iy12

I alall slela

"V dmgill

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.)

e (Class room is already provided with data show

e The area of class room is suitable concerning the number of enrolled students (68) and air
conditioned.
2. Computing resources

e Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. 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

e (Questionaries
e 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

e Revision of student answer paper by another staff member.
e Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.
e Using scientific movies.
e Periodical revision of course content.

4. Processes for Verifying Standards of Student Achievement (eg. check marking by an independent
faculty member of a sample of student work, periodic exchange and remarking of a sample of
assignments with a faculty member in another institution)

o After the agreement of Department and Faculty administrations

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

rea
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Periodical revision by Quality Assurance Units in the Department and institution

improvement.

Head of the Physics Department

Dr. Hatem Alamri

Date: 13 December 2015

rivvy



