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	College/Department: Physics Department


A. Program Identification and General Information

	1.  Program title and code: Master’s of Medical Physics  MEPH

	2.  Total credit hours needed for completion of the program: 42 

	 3.  Award granted on completion of the program: Master’s degree in Medical Physics


	4.  Major tracks/pathways or specializations within the program:  The students take all courses and all labs related to the major areas of medical physics  :a) Radiation therapy; b) Diagnostic Imaging; c) nuclear medicine; d) and health physics.

	5.  Intermediate Exit Points and Awards (if any)

None



	6. Professions or occupations for which students are prepared. 
Medical Physicist
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7.  (a) New Program                            Planned starting date

     (b) Continuing Program     YES            Year of most recent major program review: There has been no major program review yet.  However, the program has been revised in 2007 and changes have been implemented that include adding one core course (physiology and anatomy).
           Organization involved in recent major review (eg. internal within the institution, 

           accreditation review by  _______________________?  Other: 



	8 Name and position (eg department chair person) of faculty member managing or coordinating the program.  Chairman of Physics Dept.  Dr Abdul Aziz Al-Jalal


	9.  Location if not on main campus or locations  if program is offered in more than one location: Only offered in main campus with some labs conducted in King Fahad Specialist Hospital and Dhahran Medical Centre.


B Program Context

	1 Explain why the program is needed. 
Medical physics is one essential health sciences discipline that plays a major role in accurate diagnosis and treatment of disease. Saudi Arabia has an acute shortage of medical physicists. The first Master’s program in the middle east was established in the Gulf region at KFUM in 2002 to prepare medical physicists and address the shortage of expertise in this profession  
a. Summarize economic reasons, social or cultural reasons, technological developments, national policy developments or other reasons.
Preparing qualified medical physicists is essential for quality health care. It directly improving diagnosis and treatment of disease such as cancer.    This leads to saving lives and reducing health care cost.  Educating medical physicists at KFUPM is also much more economical than sending students overseas to get medical physics education. 
b.  Explain the relevance of the program to the mission of the institution.

The medical physics program educates and trains medical physicist to assume vital roles hospitals.  In this respect, it contribute to the first and most important mission KFUPM “preparing professionals empowered with the knowledge, skills, values and confidence to take a leadership role in the development of the Kingdom in the fields of science, engineering, environmental design and business.”

	2.  Relationship (if any) to other programs offered by the institution/college/department.
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a.  Does this program offer courses that students in other programs are required to take?  Yes 

                                                                                                                                               No
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b.  Does the program require students to take courses taught by other departments?                                                                                                                                                         

The students however can take elective courses from other departments such the imaging               courses in electrical engineering and advanced math courses.      



	[image: image5.jpg]


3. Do the students who are likely to be enrolled in the program have any special needs or characteristics that should be considered in planning the program? (eg. Part time evening students, limited IT or language skills)      Yes             No  

If yes, what are they?  The students should have a strong background  in math and physics, good computer skills and English communication skills are necessary. Students with deficiency are asked to take undergraduate courses to make-up for their deficiency.


	4. What should be done in the program to respond to these special characteristics?

The program assumes some initial skills mentioned above, and develops them further through laboratory exercises, course projects, Research project, presentations, etc…



C. Mission and Goals of the Program

	1. Program Mission Statement

The mission of our program emanates from that of the college of science which is providing the best knowledge possible in basic and applied sciences and to ensure high-quality teaching, strong research activity, valuable service to community & effective contribution to the development of the country.  The primary objective of this Master’s program in medical physics is to provide education and clinical training for graduate students and to prepare them for careers in areas of diagnostic imaging, nuclear medicine, radiation therapy, and health physics.




	List any major changes or strategic new developments planned for the program within the next three to five years to help achieve its mission.  For each change or development describe the major strategies to be followed and list the indicators that will be used to measure achievement.
The major strategic development is to improve our program to achieve the accreditation  by an organization such as the US Commission on the Accreditation of Medical Physicists Educational Programs (CAMPEP) or the UK Institute of Physics and Engineering in Medicine (IPEM)
 


D. Program Structure and Organization 

2. Development of Special Student Characteristics or Attributes 

	List any special student characteristics or attributes beyond normal expectations that the institution, college or department is trying to develop in all of its students.  ( Normally one or two, up to a maximum of four that directly reflect the program mission and distinguish this program from others in the same field and make it exceptional. Eg. Graduates particularly good at creative problem solving, leadership capacity, commitment to public service, high level of skills in IT).  For each special attribute indicate the teaching strategies and student activities to be used to develop it  and the  evidence to be used to assess whether it has been developed in all students.

	Special Attributes
	Strategies or Student Activities to be Used throughout the Program to Develop These Special Attributes

	Practical skills in the clinical practice of a Medical physicist

	Labs associated with four core courses Radioisotopes in Medicine and Biology MEPH563, Radiotherapy Physics MEPH566, Diagnostic Radiology Physics MEPH567, Health Physics MEPH569, three more elective lab courses ( MEPH581-586),  one semester hospital based clinical training (MEPH 590).

	
	Evidence:  See course descriptions

	Investigation and Research skills

	Master project in medical physics MEPH 560
Class projects in MEPH566, MEPH 571, MEPH573


	
	See course description of MEPH 560
Student publication in Journals and Conference proceedings such as: 
· Al Kafi M.A., Maalej N., Naqvi A.A. Scatter dose calculation for anti-scatter linear grids in mammography. Applied Radiation and Isotopes 67 pp. 1837-1841, 2009.
· H. Al-Ghamdi, Fazal-ur-Rehman, M.I. Al-Jarallah, N. Maalej. Photoneutron intensity variation with field size around radiotherapy linear accelerator 18-MeV X-ray beam.  Radiation Measurements 43 (2008) S495–S499, 2008.
· Elshahat BA,  Naqvi A., Maalej N.  Design calculations of an accelerator based BSA for BNCT of brain cancer.  Journal of Radio analytical and Nuclear Chemistry  Vol. 274, No. 3, pp.539-544, 2007.



	Computer Skills
	Several courses require the use of computer software including Excel, MatLAB,  Monte Carlo simulation (MCNP, EGSnrc), ImageJ, etc…  


	
	See: Course-files deposited with the Department

	Communication skills
	The students improve their writing, speaking and presentation skills through reports, in-class discussions and presentation in different medical physics courses

	
	Evidence:  See course descriptions


3.  Required Field Experience Component (if any)  (Eg. internship, cooperative program, work experience)

	Summary of practical, clinical or internship component required in the program. 

Note that a more detailed Field Experience Specification comparable to a course specification should also be prepared in a separate document for any field experience required as part of the program.  



	a. Brief description of field experience activity

The students acquire practical hands on experience through Labs associated with four core courses Radioisotopes in Medicine and Biology MEPH563, Radiotherapy Physics MEPH566, Diagnostic Radiology Physics MEPH567, Health Physics MEPH569,  three more elective lab courses ( MEPH581-586),  One semester hospital based clinical training (MEPH 590).  During the clinical training the students work closely under the supervision of clinical medical physicists in radiation therapy, diagnostic imaging, nuclear medicine and health physics. 


	b. List the major intended learning outcomes for the program to be developed through the field experience

· Performing dosimetry measurement and calculation in diagnostic, radiation therapy and nuclear medicine.
· Performing quality assurance for diagnostic imaging, radiation therapy and nuclear medicine equipment
· Perform basic manual and computer treatment plans for the treatment of cancer

· Perform the calibration of linear accelerator photon and electron beams
· Perform radiation safety survey and shielding calculation for a radiation therapy facility
· Performing spectroscopy measurement for radioisotopes



	c. At what stage or stages in the program does the field experience occur? (eg. year, semester)

Throughout the program through the course labs and lab courses and also during the one semester clinical training in the hospital


	d. Time allocation and scheduling arrangement. (Eg. 3 days per week for 4 weeks, full time for one semester)

Depends on the course and lab taken, on the average 3 hours every week during the first three semesters and full time during the last semester of clinical training.


	e. Number of credit hours 

The clinical training is 6 credits (MEPH 590) plus three credits for the radiological labs  (MEPH581-586)



4.  Project or Research Requirements (if any)

	Summary of any project or thesis requirement in the program. (Other than projects or assignments within individual courses) (A copy of the requirements for the project should be attached.)



	a. Brief description: 
MEPH 600
Medical Physics Project (0-0-3)
The project is an independent study performed under the supervision of a medical physics faculty advisor.  The report should include an introduction to the topic, literature review, research methodology, analysis of data, conclusions and recommendations, appendices and references.  The report will be presented and evaluated by a faculty committee.


	b. List the major intended  learning outcomes of the project or research task.
The students learn how to do literature review, research methodology, how to design a research study, how to collect or generate data, how to analyze the results and extract conclusion.  The students are asked to write their research project in paper publication format.  Most students publish their research project in either national or international conference.  Some projects have been published in research journals.

	c. At what stage or stages in the program is the project or research undertaken? (eg. year, semester)

Usually  in 4th semester



	d. Number of credit hours MEPH 600 (3 credit hours)


	e. Summary description of provisions for student academic advising and support.

Each graduate student has an Academic Advisor.  The academic advisor works closely with the graduate students to finish the program with success.  The student is also supervised by a medical physics faculty member during the Master’s project MEPH 600 and during the clinical training MEPH 590.


	f. Description of assessment procedures (including mechanism for verification of standards).
The master’s project is evaluated by the faculty member supervising the project.   One of the main criteria of evaluation (standard) is whether the project results can be published in a peer reviewed journal, a national or  international conference.  



5. Development of Learning Outcomes in Domains of Learning 

	For each of the domains of learning shown below indicate:

· The knowledge or skill the program is intended to develop and the level of that knowledge and skill. (as a guide see general descriptions of knowledge and skills in the National Qualifications Framework for the qualification level of this program;

·  The teaching strategies to be used in courses in the program to develop that knowledge and those skills.  (This should be a general description of the approaches taken throughout the program but if particular responsibility is to be assigned to certain courses this should be indicated.);

· The methods of student assessment to be used in courses n the program to evaluate learning outcomes in the domain concerned.



	a.  Knowledge  



	(i)   Summary description of the knowledge to be acquired

-Students shall have an ability to apply at an advanced level mathematics and physics in solving medical physics problems. 
-Students shall have an ability to identify, formulate, and solve practical medical physics problems 

-Students shall have an ability to conduct laboratory measurements, use basic and sophisticated laboratory instruments, hospital equipments and computers to analyse and interpret data. 

-Students shall have an ability to communicate effectively in writing and in speaking in front of a professional audience in English.

-Students shall have an understanding of their professional and ethical responsibilities. 

-Students shall have an understanding of the impact of medical physicst role in insuring quality heath care, correct diagnosis and successful treatment of disease. 

-Students shall have the ability and desire to engage in lifelong learning in their selected field.
The medical physicist should acquire the knowledge that allow him to carry their responsibility in the following fields (adapted from AAPM definition of the role of medical physicist):

1) Therapeutic Radiological Physics

· the therapeutic applications of x-rays, gamma rays, electron and charged particle beams, neutrons and radiations from sealed radionuclide sources

· the equipment associated with their production, use, measurement and evaluation

· medical health physics associated with this subfield

2) Diagnostic Radiological Physics

· the diagnostic applications of x rays, gamma rays from sealed sources, ultrasonic radiation, radio frequency radiation and magnetic fields

· the equipment associated with their production, use, measurement and evaluation

· the quality of images resulting from their production and use

· medical health physics associated with this subfield

3) Medical Nuclear Physics

· the diagnostic applications of radionuclides (except those used in sealed sources for therapeutic purposes)

· the equipment associated with their production, use, measurement and evaluation
· the quality of images resulting form their production and use

· medical health physics associated with this subfield

4) Medical Health Physics

· the safe use of x rays, gamma rays, electron and other charged particle beams of neutrons or radionuclides and of radiation from sealed radionuclide sources for both diagnostic and therapeutic purposes

· the instrumentation required to perform appropriate radiation surveys



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

The teaching strategy is based on close interaction between teacher and student with particular emphasis on the following methodologies:
1) Student centered learning

2) Interactive learning 


	(iii) Methods of assessment of knowledge acquired

Exams,  lab report, homework, class projects, presentations, master’s project


	b.  Cognitive Skills  


	(i) Cognitive skills to be developed and level of performance expected

The student acquire basic and applied medical physics knowledge and apply it at the higher cognitive levels such as  analysis, synthesis, and evaluation to solve problems related to the clinical practice of a medical physicists.


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

The teaching strategy is based on close teacher to student interaction with particular emphasis on the following methodologies:

1) Experiential learning (learning by doing)
2) Authentic exercises very similar to the real practice of a medical physicist


	(iii) Methods of assessment of students cognitive skills  
Exams,  lab report, homework, class projects, presentations, master’s project


	c. Interpersonal Skills and Responsibility 
Students shall have an understanding of their professional and ethical responsibilities.
Students should have very good communication and teamwork skills. 

Students shall have an understanding of the impact of the medical physicist role on the quality of heath care. 

Students shall have the ability to engage in lifelong learning in their selected field.



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

The level of interpersonal skill is that required for the medical physicist to succeed in his career. 

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

Continuous emphasis on these aspects, personal example of the instructor and clear instructions before the clinical  training course (MEPH590)


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

Observing them in class, lab and project work.  The evaluation during the clinical training is mostly based on good work habits and ethics.


	d.  Communication, Information Technology and Numerical Skills 



	(i) Description of the communication, IT and numerical skills to be developed

-Students shall have an ability to communicate effectively in front of a professional audience in written and spoken English, including by means of multimedia tools.
- Students must gain working knowledge about scientific software such as MatLAB and especially medical physics software such as Monte  Carlo simulation (MCNP and/or EGSnrc, Treatment Planning software (PlanUNC), Imaging software (ImageJ)


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

Student must present their reports, seminars, etc.  in front of class and/or invited faculty.  The students get advice and feedback on their writing and presentation skills.
Whenever possible, computer software is used especially in writing lab reports, course projects and the Master’s project.


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

The numerical and IT skills are mostly assessed in grading lab reports, presentations, class projects, The master’s project and during the clinical training.



	e.  Psychomotor Skills (if applicable)



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

The students take at least four course associated labs and three lab courses and one semester of clinical training.  During these labs the students perform measurements on hospital diagnostic imaging machines, radiation therapy machines, nuclear medicine machines; they use different instruments such as gamma spectroscopy, ionization chambers, electrometers, phantoms, etc…


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

Mainly through Lab Exercises, practicing procedure during the clinical training.


	(iii) Methods of assessment of students psychomotor skills

Lab Assignments, lab final exams, observing students in lab and during the clinical training.



6.  Admission Requirements for the program

	Attach handbook or bulletin description of admission requirements including any course or experience prerequisites.

See: KFUPM Graduate Bulletin 2009-2011 pp. 41-51 on general admission requirements. Special Mediclal physics requirements are found on p. 407, and are as follows: "Motivated applicants who have a B.S. degree in science or engineering from a university of recognized standing are invited to apply for admission to the Master’s degree in medical physics, provided they satisfy the general admission requirements

of the Graduate School. Applicants must have a suitable scientific background to enter the medical physics program demonstrated by the completion of the following KFUPM courses or their equivalent: Methods of Applied Mathematics (MATH 301), Modern Physics (PHYS 212), Experimental Physics I (PHYS 303), and Physiology (BIOL 202). Applicants must make up any deficiencies in their prior program within two semesters of enrolment." 


7. Attendance and Completion Requirements

	Attach handbook or bulletin description of requirements for:

a. Attendance.

Page 52 of the graduate Bulletin states: “Graduate students are subject to the same rules governing class attendance, the performance of assigned tasks, and course examinations as undergraduate students of the KFUPM.”  http://www.kfupm.edu.sa/kfupm/admissions/graduate_bulletin.pdf
The regulations for undergraduate are detailed in page 38 of the undergraduate bulletin: http://www.kfupm.edu.sa/kfupm/admissions/undergrad_bulletin.pdf 



E. Regulations for Student Assessment and Verification of Standards

1. Regulations or policies for allocation and distribution of grades 

	If the institution, college, department or program has policies or regulations dealing with the allocation or distribution of students grades  state the policy or regulation, or attach a copy.

Depending on the nature of the course, the students' performance in courses are evaluated by a combination of written examinations, quizzes, seminars, term projects, homework assignments, laboratory- or field work, and final exams. All examinations, except the finals, are scheduled by the instructors themselves. The final examinations, which are mandatory for all courses, are scheduled by the Deanship of Admission and Registration. The duration of the final examinations are between one and three hours.  The grade scale is decided by the instructor, however the general grading system is
THE GRADING SYSTEM APPLICABLE AT KFUPM 

A+ 95 – 100 4.00 Exceptional

A 90 – Less than 95 3.75 Excellent

B+ 85 – Less than 90 3.50 Superior

B 80 – Less than 85 3.00 Very Good

C+ 75 – Less than 80 2.50 Above Average

C 70 – Less than 75 2.00 Good

D+ 65 – Less than 70 1.50 High-Pass

D 60 – Less than 65 1.00 Pass

F Less than 60 0.00 Fail

IP – – In Progress

IC – – Incomplete

DN – 0.00 Denial

NP 60 or above – No grade-Pass

NF Less than 60 – No grade-Fail

W – – Withdrawn

WP – – Withdrawn with Pass

WF – 0.00 Withdrawn with Fail

AU – – Audit


2. What processes will be used for verifying standards of achievement (eg check marking of sample of tests or assignments? Independent assessment by faculty from another institution)  (Processes may vary for different courses or domains of learning. )  

	Presently, there is no process used to verify standards of achievement against other institutions.


F  Student Administration and Support

1.  Student Academic Counselling

	Describe arrangements to be made for academic counselling and advice for students, including both scheduling of faculty office hours and advice on program planning, subject selection and career planning (which might be available at college level)  

· Students at KFUPM have all means for knowing their own academic standing and the study requirements according to the University and College standards and regulations. The University publishes and distributes the Undergraduate & Graduate Bulletins every two years where all University, College, and Program requirements are described. 
· The advising system at KFUPM has changed in the last years from an advisor-based to a student-based system. Students now can perform early-registration, registration, drop and add courses, without the need to consult their academic advisors. In specific circumstances however students must consult with their respective advisors or the Chairman to get approval for special requests.

· Similarly, Faculty are asked to stay in their office a full day after the final grades have been posted to discuss with the students their exam results before submitting the grades to the Registrar. 




2. Student  Appeals

	 Attach regulations for student appeals on academic matters, including processes for consideration of those appeals.

The students can submit an official appeal to the department chairman about any academic decision; the appeal is usually referred to the college council.  See page 49 of graduate Bulletin


G. Text and Reference Material

	1. What process is to be followed by faculty in the program for planning and acquisition of text, reference and other resource material including electronic and web based resources?

The adopted textbooks for teaching are frequently evaluated by the course instructors. Proposed new textbooks, either as a replacement for an existing one or a book for a new course are first evaluated by the Textbook Subcommittee of the Curriculum Committee, and discussed and recommended by the Department Council before forwarding it to obtain College and University approval.



	2. What processes are to be followed by faculty in the program for evaluating the adequacy of book, reference and other resource provision?

The faculty recommending a text book has to a thorough comparison of many textbooks used for the same course in prominent universities.  The faculty has to justify his choice of the textbook.  Recommended textbooks are discussed at the Departmental Council Meeting and then in the university academic committee.




H. Faculty 

1.  Appointments

	Summarize the process of employment of new faculty to ensure that faculty are appropriately qualified and experienced for their teaching responsibilities.
· The guidelines for faculty hiring is detailed in the faculty handbook section 3.3.9 Faculty Appointment)  http://www.kfupm.edu.sa/dad/fhb/
· All faculty members in the medical physics program hold Ph.D. degrees and have graduated from reputed universities such as the university of Wisconsin-Madison. They have diverse backgrounds of academic and non-academic experiences.

· Faculty appointments are made from candidates of outstanding technical competence and on the basis of demonstrated achievement in teaching, research and practical experience. The recruitment procedure is applied to all faculty positions that include professorial ranks, instructors, lecturers, and research assistants.

Professorial rank faculty and lecturers

The procedure for recruiting new professorial rank faculty and lecturers is the following:

· Advertisement of available faculty openings for professorial rank faculty members and lecturers is published in the University's web-page, local journals and professional international journals. The applicants are requested to provide complete resumes and application forms, along with photocopies of official transcripts/degrees, list of publications, especially those published in the refereed professional journals, and at least 4 referees with their complete address and email address.

· Application files for professorial rank, instructor and lecturer positions are reviewed by the Departmental Search Committee
· The Chairman in consultation with the Dean of College of Sciences submits the request to the Vice Rector for Academic Affairs who will advise the Dean of the Faculty and Personnel Affairs to complete the recruitment process. The recommended application files along with the proposed academic ranks, salary ranges and teaching responsibilities are then forwarded to the Rector for final approval. 

· The University might arrange personal interviews with the applicants in their locations. In this case the interview reports are sent to the Chairman. 

Research/ Graduate Assistants

· Selected excellent applicants who graduated with high academic records are evaluated by the Program Committee for recruitment in the department. The Chairman forwards the recommended application files to the Dean of Graduate Studies for final approval. 

· Graduating students with outstanding academic achievements are encouraged to join as graduate assistants. 




2. Participation in Program Planning, Monitoring and Review

	Explain  the process for consultation with and involvement of faculty in monitoring program quality, annual review and planning for improvement.

All faculty members are involved in program planning, monitoring, review and improvement through the program committee and department council.



3.  Professional; Development

	What arrangements are made for professional development of faculty for:

(a)  Improvement of skills in teaching?

· Most faculty attend lectures and Short Courses organized by the Academic Development Centre (ADC) of the University, devoted to such topics as: effective teaching, use of instructional technology in teaching, peer consultation and effective research.

· There has been recent interest in the ADC grants and fellowships for research on enhancing teaching and student learning, and grants of developing online courses. 
· For more details refer to faculty development program
· http://www.kfupm.edu.sa/dad/tlcenter/services/Faculty%20Development%20Plan%20document%20June%202004%20revised%20Aug%202006.pdf  
(b)  Other professional development including knowledge of research and developments in their field of teaching?

· The methods used by Faculty to keep themselves current in their discipline are  reading technical papers, reading books, Attending national and international medical physics conferences, attending short courses, attending Seminars, Attending workshops related to research



4.  Preparation of New Faculty

	Describe the process used for orientation and/or induction of new, visiting or part time faculty to ensure full understanding of the program and the role of the course(s) they teach as components within it.

New faculty take an orientation workshop organised by the Academic Development Centre.  http://www.kfupm.edu.sa/dad/tlcenter/about/activities.s.g.htm
The medical physics course materials notes and course files are made available to all faculty members.  The medical physics faculty help each other in terms of exchanging teaching materials and resources.



5. Part Time and Visiting Faculty

	Provide a summary of Program/Department/ College/institution policy on appointment of part time and visiting faculty.  (ie. Approvals required, selection process, proportion of total faculty etc.) 

There is provision for part time and visiting faculty to contribute to teaching. Each case must be discussed and approved by the departmental, and College Council. 


I.  Program Evaluation and Improvement Processes

1. Effectiveness of Teaching

	a.  What processes will be used to evaluate and improve the strategies planned for developing learning in the different domains of learning?  (eg. assessment of learning achieved, advice on consistency with learning theory for different types of learning, assessment of understanding and skill of faculty in using different strategies) 

The academic Development Center has established procedure for teacher and course evaluation http://www.kfupm.edu.sa/dad/assess/self.assess/SelfAssessGuide.pdf   

The department and Academic Development Center also conduct graduating students, alumni, and employers surveys.  The feedback is available to departments and teachers to take the appropriate improvement measures.  


	b.  What processes will be used for evaluating the skills of faculty in using the planned strategies?

Analysis of student evaluations, surveys of graduating students, alumni and their employers.



2. Overall Program Evaluation

	a. What strategies will be used in the program for obtaining assessments of the overall quality of the program and achievement of its intended learning outcomes: 
The overall quality of the program is judged by the success of the students in their jobs and in their PhD studies if they chose to continue.  Employer satisfaction about the competence of our graduates is the key measure.  



	b.  What key performance indicators will be used to monitor and report annually on the quality of the program?

The student grades, the number of graduating students, the number of new applicants, the employability of our graduates

	c. What processes will be followed for reviewing these assessments and planning action to improve the program?

The program will be reviewed internally every three years.  External program review by visiting medical physicists will be performed every five years.  Recommendation for program improvement will be adopted and implemented whenever possible.


Attachments. 

Appendix 1:  Medical Physics Program Description

Appendix 2:  Course, learning outcome matrix  (missing)


King Fahd University of Petroleum & Minerals

College of Sciences


Master’s Program 

in 

Medical Physics

Medical Physics

Medical physics is an applied branch of physics concerned with the application of the concepts and methods of physics to the diagnosis and treatment of human disease.  The main areas of medical physics are the treatment of cancer by ionizing radiation (radiation oncology), diagnostic imaging with x rays, ultrasound and nuclear magnetic resonance (diagnostic radiology), diagnostic imaging with radioisotopes (nuclear medicine) and the study of radiation hazards and radiation protection (health physics).

Role of Medical Physicists
Medical physicists are generally involved in three areas of activities: clinical service and consultation; research and development; and teaching.  Clinical medical physicists are responsible for assuring that imaging and treatment facilities meet the rules and regulations of the various Health Departments.  They insure the quality of diagnostic imaging procedures and the radiation safety.   They develop and improve imaging techniques (e.g., mammography, CT, MR, ultrasound).  They also insure the quality and accuracy of radiation therapy for the treatment of cancer.  They collaborate with radiation oncologists to design treatment plans to insure that cancer patients receive the prescribed dose of radiation to the correct location.  


Program Objectives


Admission Requirements


Motivated applicants who have a B.S. degree in science or engineering from a university of recognized standing are invited to apply for admission to the Master’s degree in medical physics, provided they satisfy the general admission requirements of the Graduate School. Applicants must have a suitable scientific background to enter the medical physics program demonstrated by the completion of the following KFUPM courses or their equivalent: Methods of Applied Mathematics (MATH 301), Modern Physics (PHYS 212) and Experimental Physics I (PHYS 303).  Applicants must make up any deficiencies in their prior program within two semesters of enrollment.  

Academic Program

The following are the requirements for the Master’s degree in medical physics.

	COURSE
	CREDITS

	1. Completion of core courses
	22

	2. Completion of elective courses
	11

	3. Completion of clinical training
	6

	4. Completion of Med Phys Project
	3

	5. Passing the comprehensive examination
	–

	TOTAL
	42


Core Courses

The following six core courses are required for the Masters degree in medical physics.

	COURSE
	#
	TITLE
	CR

	MEPH
	500
	Human Anatomy and Physiology
	3

	MEPH
	510
	Radiobiology
	2

	MEPH
	561
	Radiological Physics and Dosimetry
	3

	MEPH
	563
	Radioisotopes in Medicine and Biology
	3

	MEPH
	566
	Radiotherapy Physics
	3

	MEPH
	567
	Diagnostic Radiology Physics
	3

	MEPH
	569
	Health Physics
	4

	
	
	
	22


Elective Courses
A candidate for the Master's degree in medical physics will also be required to take 11 credit hours to be chosen as follows:

1.
A minimum of 3 credit hours to be selected from the following list of courses.

	COURSE
	#
	TITLE
	CR

	MEPH
	581
	Laboratory in Radiological Physics – Radiotherapy
	1

	MEPH
	582
	Laboratory in Radiological Physics – Diagnostic Radiology
	1

	MEPH
	583
	Laboratory in Radiological Physics – Nuclear Medicine
	1

	MEPH
	584
	Laboratory in Radiological Physics – Health Physics
	1

	MEPH
	585
	Laboratory in Radiological Physics – CT, MRI, and DSA
	1

	MEPH
	586
	Laboratory in Radiological Physics – Medical Ultrasound
	1


2.
The rest of the electives should be selected from the following list of courses.

	COURSE
	#
	TITLE
	CR

	MEPH
	501
	Physics for Medicine and Biology
	3

	MEPH
	511
	Instrumentation for Medical Physics
	3

	MEPH
	568
	Magnetic Resonance Imaging (MRI)
	2

	MEPH
	570
	Advanced Brachytherapy Physics
	2

	MEPH
	571
	Advanced External Radiation Oncology
	3

	MEPH
	573
	Imaging in Medicine
	3

	MEPH
	574
	Applications of Digital Imaging: DSA, CT, MRI
	2

	MEPH
	575
	Diagnostic Ultrasound Physics
	3

	MEPH
	591
	Selected Topics in Medical Physics
	3

	MEPH
	592
	Independent Reading
	3

	EE
	614
	Digital Signal Processing
	3

	EE
	617
	Image Processing and Holography
	3

	MATH
	513
	Mathematical Methods for Engineers
	3


Clinical Training

Clinical medical physics training is obtained in the Laboratory in Radiological Physics courses (MEPH 581-586).  Each laboratory involves performing particular experiments and procedures in hospitals.  Additional clinical medical physics training is obtained in the clinical training course (MEPH 590).  The course consists of a 16-week hospital-based clinical rotation in: diagnostic imaging (x-rays, CT, DSA, fluoroscopy, diagnostic ultrasound), MRI, nuclear medicine, radiation therapy, mammography, radiation protection, and health physics.  A student in this course observes and practices clinical procedures under the direct supervision of a senior clinical medical physicist.  The student will write a monthly progress report about the clinical procedures he learned and performed. The evaluation and the follow-up of each student will be done in cooperation between the supervising medical physicist from the hospital and a medical physics faculty member from KFUPM.

Comprehensive Examination


Degree Plan

	COURSE
	#
	TITLE
	LT
	LB
	CR
	

	FIRST SEMESTER

	MEPH
	500
	Human Anatomy and Physiology 
	3
	0
	3
	

	MEPH
	510
	Radiobiology
	2
	0
	2
	

	MEPH
	561
	Radiological Physics and Dosimetry
	3
	0
	3
	

	MEPH
	567
	Diagnostic Radiology Physics
	3
	3
	4
	

	
	
	
	12
	3
	12
	12

	SECOND SEMESTER

	MEPH
	566
	Radiotherapy Physics
	2
	3
	3
	

	MEPH
	563
	Radioisotopes in Medicine and Biology
	2
	3
	3
	

	MEPH
	58x
	Elective Laboratory in Radiological Physics
	0
	3
	1
	

	XXX
	xxx
	Elective
	3
	0
	3
	

	MEPH
	599
	Seminar
	1
	0
	0
	

	
	
	
	8
	9
	10
	10

	THIRD SEMESTER

	MEPH
	569
	Health Physics
	3
	3
	4
	

	MEPH
	58x
	Elective Laboratory in Radiological Physics
	0
	3
	1
	

	MEPH
	58x
	Elective Laboratory in Radiological Physics
	0
	3
	1
	

	XXX
	xxx
	Elective
	3
	0
	3
	

	XXX
	xxx
	Elective
	2
	0
	2
	

	
	
	
	8
	9
	11
	11

	FOURTH SEMESTER 

	MEPH
	590
	Clinical Training
	0
	0
	6
	

	MEPH
	600
	Medical Physics Project 
	0
	0
	3
	

	
	
	
	0
	0
	9
	9

	
	
	
	
	
	
	42


Courses Description

MEPH 500
Human Anatomy and Physiology (3-0-3)

The course will cover subjects including cells physiology, organs and systems physiology and anatomy. The student will learn to identify gross anatomical structures, define the major organ systems, and describe the physiological mechanisms for repair, maintenance, and growth. Anatomical structures and physiological function should be correlated with the imaging modalities used to view them.

Prerequisite:
Instructor Consent

MEPH 501
Physics for Medicine and Biology (3-0-3)

Forces on bones and muscles; body fluid flow; electrodynamics of nerve impulses; electrocardiograms; magnetocardiograms and magnetoencephalograms; diffusion processes, membrane transport, kidney function; biological effects in magnetic resonance and ultra-low frequency electromagnetic radiation; laser applications. 

Prerequisite:
PHYS 212 or equivalent

MEPH 510
Radiobiology (2-0-2)

Effects of ionizing radiations on living cells and organisms, including physical, chemical, and physiological bases of radiation cytotoxicity, mutagenicity, and carcinogenesis.

Co-requisite:
MEPH 561 

MEPH 511
Instrumentation for Medical Physics (2-3-3)

Concepts of medical instrumentation, transducers, and medical electronics design.  Various types of sensors and measurement apparatus used for the calibration of medical imaging and therapy systems will receive particular attention.

Prerequisite:
PHYS 303 or equivalent 

MEPH 561
Radiological Physics and Dosimetry (3-0-3)

Interactions and energy deposition by ionizing radiation in matter; concepts, quantities and units in radiological physics; principles and methods of radiation dosimetry.

Prerequisites:
PHYS 212 and MATH 202 or equivalent

MEPH 563
Radioisotopes in Medicine and Biology (2-3-3)

Physical principles of radioisotopes used in medicine and biology and operation of related equipment; lecture and lab.

Prerequisite:
PHYS 212 or equivalent

MEPH 566
Radiotherapy Physics (2-3-3)

Ionizing radiation use in radiation therapy to cause controlled biological effects in cancer patients.  Physics of the interaction of the various radiation modalities with body-equivalent materials, and physical aspects of clinical applications; lecture and lab.

Prerequisite:
MEPH 561

MEPH 567
Diagnostic Radiology Physics (3-3-4)

Physics of x-ray diagnostic procedures and equipment, radiation safety, general imaging considerations; lecture and lab.

Prerequisites:
PHYS 212 and MATH 202 or equivalent

MEPH 568
Magnetic Resonance Imaging (MRI) (2-0-2)

Physics and technology of magnetic resonance imaging (MRI), emphasizing techniques employed in medical diagnostic imaging.  Major topics: physics of MR, pulse sequences, hardware, imaging techniques, artifacts, and spectroscopic localization.

Prerequisite:
MEPH 567

MEPH 569
Health Physics (3-3-4)

Physical and biological aspects of the use of ionizing radiation in industrial and academic institutions; physical principles underlying shielding instrumentation, waste disposal; biological effects of low levels of ionizing radiation; lecture and lab.

Prerequisite:
MEPH 561 

MEPH 570
Advanced Brachytherapy Physics (2-0-2)

The use of radioactive sources for radiotherapy including: materials used, source construction dosimetry theory and practical application, dosimetric systems, localization and reconstruction.  The course covers low dose rate, high dose rate and permanently placed applications.

Prerequisite:
MEPH 566

MEPH 571
Advanced External Radiation Oncology (3-0-3)

Physics of ionizing radiation therapy with emphasis on external beam dosimetry and treatment planning.

Prerequisite:
MEPH 566

MEPH 573
Imaging in Medicine (3-0-3)

The conceptual, mathematical and statistical aspects of imaging science, and a survey from this formal viewpoint of various medical imaging modalities, including film-screen radiography, positron and x-ray computed tomography, and magnetic resonance imaging.

Prerequisites:
PHYS 212 and MATH 301 or equivalent

MEPH 574
Applications of Digital Imaging: DSA, CT, MRI (2-0-2)

This course will focus on practical aspects of digital diagnostic imaging. The course will cover digital subtraction angiography (DSA), x-ray transmission computed tomography (CT), and nuclear magnetic resonance imaging (MRI).

Prerequisites:
MEPH 561 and MEPH 567

MEPH 575
Diagnostic Ultrasound Physics (2-3-3)

Propagation of ultrasonic waves in biological tissues; principles of ultrasonic measuring and imaging instrumentation; design and use of currently available tools for performance evaluation of diagnostic instrumentation; biological effects of ultrasound; lecture and lab.

Prerequisites:
PHYS 212 and MATH 202 or equivalent

MEPH 581
Laboratory in Radiological Physics – Radiotherapy (0-3-1)

Practicing the protocol for the determination of absorbed dose from high-energy photon and electron beams. Performing dosimetry and quality assurance for radiation therapy machines. Participating in treatment plans of cancer patients.

Prerequisite:
MEPH 566 

MEPH 582
Laboratory in Radiological Physics – Diagnostic Radiology (0-3-1)

Measuring the performance of clinical x-ray, mammography, fluoroscopy and angiography machines.  Performing dosimetry tests and quality assurance.  

Prerequisite:
MEPH 567

MEPH 583
Laboratory in Radiological Physics – Nuclear Medicine (0-3-1)

Practicing the acceptance and quality assurance procedures for Nuclear Medicine imaging and non-imaging hardware.  Practicing regulations and record keeping associated with the acquisition and dispensing of radio-pharmaceuticals.  Radiation safety of patients, personnel, and area monitoring.  

Prerequisite:
MEPH 563

MEPH 584
Laboratory in Radiological Physics – Health Physics (0-3-1)

Performing dosimetry procedure to monitor ionizing radiation in hospital and radiation areas.  Performing shielding tests and shielding design.  Practicing regulations and record keeping associated with radiation monitoring and radiation safety.  

Prerequisite:
MEPH 569

MEPH 585
Laboratory in Radiological Physics – CT, MRI, and DSA (0-3-1)

Performing acceptance and quality assurance tests on CT, DSA and MR scanners and machines.  Performing dosimetry measurements to insure radiation safety.

Prerequisite:
MEPH 567

MEPH 586
Laboratory in Radiological Physics – Medical Ultrasound (0-3-1)

Performing acceptance and quality assurance tests for clinical diagnostic ultrasound scanners.  Operating clinical ultrasound equipment independently.

Prerequisites:
PHYS 212 and MATH 201 or equivalent

MEPH 590
Clinical Training (0-0-6)

The course consists of a 16-week hospital-based clinical rotation in: diagnostic imaging (x-rays, CT, DSA, fluoroscopy, diagnostic ultrasound), MRI, nuclear medicine, radiation therapy, mammography, radiation protection, and health physics.  The student will write a monthly progress report about the clinical procedures he learned and performed.   
Prerequisite:
Department Approval


MEPH 591
Selected Topics in Medical Physics (3-0-3)

Various subjects of interest to medical physics faculty and students.

Prerequisite:
Consent of the Instructor 

MEPH 592
Independent Reading (3-0-3)

The course can be taken under the supervision of a faculty member to conduct an in-depth study of a subject.

Prerequisite:
Consent of the Instructor

MEPH 599
Seminar (1-0-0)

Graduate students are required to attend the regular departmental seminars.  This course carries no credit and is graded on a Pass or Fail basis.

Prerequisite:
Graduate Standing

MEPH 600
Medical Physics Project (0-0-3)
The project is an independent study performed under the supervision of a medical physics faculty advisor.  The report should include an introduction to the topic, literature review, research methodology, analysis of data, conclusions and recommendations, appendices and references.  The report will be presented and evaluated by a faculty committee.

Prerequisite:
Graduate Standing.
No
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The primary objectives of this Master’s program in medical physics are to provide education and clinical training for graduate students and to prepare them for careers in areas of diagnostic imaging, nuclear medicine, radiation therapy, and health physics.








All candidates for the Masters degree in medical physics are required to take a written comprehensive examination prior to receiving the degree.  The examination is offered near the end of each semester and consists of questions on the core courses.  Candidates are advised to take this exam at the end of the semester in which they complete the courses.  A candidate who fails the examination may repeat it at a later regularly scheduled time.  Only one such repeat is permitted.
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