Program Specification

Descriptions of what should be included in program and course specifications and in the annual and periodic reports are included in Handbook 2 Internal Quality assurance Arrangements.

These notes are intended to provide additional advice on particular items in the templates.

	Institution,

College/Department
	King Fahd University of Petroleum and Minerals
College of Sciences/  Department of Mathematics and Statistics


	 A  Program Identification and General Information



	1.  Program title and code
	Mathematics, MATH // Statistics, STAT

	2.  Credit hours
	121 credit hours for Mathematics// 122  credit hours for Statistics

	3.  Award granted on completion of the Program
	Bachelor of Science in Mathematics//
Bachelor of Science in Statistics 

	4.  Major tracks/pathways within the program
	Pure Mathematics, Applied mathematics and Numerical Analysis, Statistics

	5.  Intermediate Exit Points and Awards
	None

	6. Professions/occupations for which students are prepared
	High School Teachers
Work in industry and governmental sectors



	7.  New or Continuing Program
	It is a continuing program. The first major assessment of the program was conducted in 1995-1996 by a team of distinguished mathematicians from the University of California at Berkley. The second major review was conducted in 2005. It was based on self-assessment review conducted by the Department through the Deanship of Academic Development in the University. The self assessment report was examined by an external reviewer from a US institution.

	8.  Faculty Member responsible for the program
	Dr. Suliman Al-Homaidan, Chairman

	9.  Location(s) where the program is offered 
	KFUPM Main Campus

	B Program Context

This section is intended to explain the need for the program and indicate any significant elements of the context in which it is being offered that affect the way it should be planned and delivered

	1. Explain why the program is needed

a.  Economic cultural, technical or other reasons
b. Relevance to the mission of the institution.
  
	a. The program is needed for several reasons:
· Nationally: it helps in preparing its graduates to work in governmental and private sectors, teaching institutions and also to pursue their graduate studies in Mathematical/Statistical Sciences and other disciplines.  

· Locally, a part of the program offers several service courses to all university students enrolled in the departments of Engineering, Sciences, Computers and Management.

b. The program is in line with missions of the University and the College of Sciences as it disseminates basic and essential knowledge in mathematics and statistics through several courses offered to all students of the university   


	2. Relationship to other programs.
	a. The program offers several service courses (Math 101, Math 102, Math 131, Math 132, Math 201, Math 202, Math 260, Math 301, Math 302, Stat 201, Stat 211, Stat 212, Stat 319 and some other elective courses at the junior and senior levels) to several departments of the university. To make sure that these courses meet the needs of the departments, the Department of Math & Stat retains a continuous consultation and interaction for the improvement of these courses with the concerned departments.
b. The university encourages excellent students to enroll for double major programs. Some students from engineering, computer, and other sciences programs take math/stat as a second major program. 

c. Students enrolled in the Math & Stat Programs are required to take some courses (General Education Requirements) from other departments. In this way, the department remains in touch with other departments of the university. 


	3.  Do the students likely to be enrolled have any special characteristics that should be considered in the program?

If yes, what are they?
	Students enrolling in the Program must have enough knowledge of basic mathematics (algebra and trigonometry) and have a reasonable proficiency in the English language, both spoken and written. 



	4.
	To make sure the requirements mentioned in (3) are attained, a student must pass one compulsory year of preparatory courses in Mathematics and English. These courses are offered by Preparatory Year program in the University. 


	C. Mission and Goals of the Program



	1.  Program Mission Statement
	The mission of the department is threefold:

a) To provide quality teaching with the aim of establishing effective and innovative undergraduate and graduate programs that will contribute to the development of the much needed highly trained manpower in the Kingdom.

b) To enhance fundamental and applied research to a level comparable to that of the contemporary leading centres of mathematics in the world.

c) To play an active role in the scientific and technological development of the University and the Kingdom through closer inter-departmental cooperation and development of interdisciplinary programs and through its commitment to broadening and deepening the mathematical training of students in all majors and at all levels. 



	2.  Major changes or strategic developments.
	a) Renewal of Statistics program
b) Proposal on Actuarial  Science program
c) Use of smart classrooms
d) Greater use of IT skills




	D. Program Structure and Organization



	1.  Program Description
	The catalog description of all courses is attached as a separate file under “The Catalog Description of Math“.

	2. Development of Special Student Characteristics or Attributes
	a) Math: Math 101 and Math 102 have problem solving sessions.

b) Stat: Most of statistics courses are appended with a lab and problem solving techniques.
c) Some courses on Numerical Analysis involve significant use of some computing software, e.g., Maple, Mathematica, Matlab, Excel, and some other statistical software; but nothing is mandatory in the courses beyond freshman level. 
 

	3.  Field Experience Component
	

	a.  Brief description of field experience
	Students are required to spend one summer working in industry/academic institutions. After completion of their tasks, students are assessed on the bases of a written report and a presentation about their work.



	b.  Specify the major learning outcomes
	Upon the completion of summer training, students are expected to

· Be able to communicate significantly, both orally and in written form.

· Be able to work in groups.

· Get the experience of applying his knowledge in the work environment.



	c.  Stage in the program when the field activity occurs 
	Summer term before or during the senior year.


	d.  Time allocation and scheduling arrangement
	Full time one summer term; 

The students arrange with a company or industry or an academic institution with the approval of the department. 


	e.  Number of credit hours
	2 credit hours; 
A student must get a passing grade.

	
	

	4.  Project or Research Requirements (if any)
	The program includes one course (Math 499: seminar in Mathematics for math majors, STAT 470: Senior project in Statistics for stat majors). 



	a.  Brief description
	A student is expected to work under the guidance of some faculty member on topics or problems of his general interest in math or stat. The student is required to give presentations on a regular basis and write a final report on his assignment reflecting some independent work and familiarity with mathematical/statistical literature. The report is evaluated by his advisor.


	b. Major learning outcomes to be developed.
	As student is expected to be able to
a) prove or disprove mathematical/statistical statements,

b) demonstrate mathematical/statistical reasoning and problem solving,

c) apply mathematics/statistics to model, and solve, real life problems,

d) collect and analyse data and make inferences, 

e) broaden and deepen mathematical/statistical knowledge independently,

f) communicate mathematical/statistical knowledge,



	c.  Stage in program when project is undertaken
	Either in the first or second semester of the senior year.



	d.  Number of credit hours
	1 credit hour.



	e. Summary description of provisions for student advice and support
	Throughout the work of the project, students get necessary guidance and counseling of an assigned faculty member they work with.



	f. Description of assessment procedures
	The supervising faculty member will evaluate the student work based on the regular presentation and the submitted written report.  

	
	

	5. Development of Learning Outcomes in Domains of Learning
	

	(a)  Knowledge
	

	 (i) Learning Outcome
	The Knowledge to be developed in the Program is summarized as follows:

1. Basic knowledge in English and Arabic communication skills, natural sciences, and computing.

2. Basic knowledge in Islamic and Arabic studies and social sciences.

3. A solid undergraduate knowledge of Mathematics and Statistics enough to prepare students to work in industry and/ or pursue higher studies in various disciplines.

4. The importance of working professionally and ethically  



	 (ii) Teaching strategies
	Description of how to acquire the knowledge in (i) above:
· Acquisition 1 is achieved through a set of courses in English, Arabic, Physics, Chemistry and Computers science.

· Acquisition 2 is achieved through a set of courses in Islamic and Arabic studies and social sciences

· Acquisition 3 is achieved through a set of core courses and a set of specialized elective courses in Mathematics and Statistics

· Acquisition 4 is achieved through Islamic courses, summer training and seminar in Mathematics (or senior project in Statistics)  

The general teaching strategies in these courses go by delivering class lectures, assigning homework and/or projects.



	(iii) Assessment
	The knowledge in items 1 to 3 is assessed through a combination of written exams, homework and quizzes. The assessment of the knowledge in item (4) is done by the delivered oral presentation and submitted written project 

	(b) Cognitive Skills
	

	(i) Learning Outcome
	A graduate of the program is expected to be able to

a) analyse mathematical/statistical statements logically,

b) analyse physical statements logically,

c) prove or disprove mathematical/statistical statements,

d) formulate conjectures,

e) demonstrate mathematical reasoning and problem solving,

f) apply mathematics to model, and solve, real life problems,

g) collect and analyse data and make inferences, 

h) broaden and deepen mathematical knowledge independently,

i) pursue higher studies in mathematics and related fields,



	(ii) Teaching strategies
	Laboratory and assignment tasks develop skills to solve some specific problems. Tutorials include discussion of issues and problems for which analytical skills are taught in the lectures.  Assignments include some tasks for solving some open ended problems. Students are assessed on the appropriateness of their responses.



	(iii) Assessment
	Each test/quiz given during semester includes certain problems requiring students to apply formulae or conceptual insight to provide their solution. At the end of each term, the students are given a comprehensive exam in each course where they demonstrate their skills about identification of the problems and use of appropriate analytical tools for their solution.

	(c)  Interpersonal Skills and Responsibility
	

	 (i) Learning Outcome
	A graduate of the program is expected to be able to

1. function in teams
2. communicate effectively
3. communicate mathematical knowledge
4. work independently
5. function professionally and ethically



	 (ii) Teaching strategies
	In some courses individual and/or group projects are assigned, which is optional up to the discretion of a course instructor.

  

	(iii) Assessment
	Assessment of individual or group assignments within each course is based on contents, presentation, written report, and individual/team work.


	(d) Communication, Information Technology and Numerical  Skills
	

	 (i) Learning Outcome
	a) Students are expected to be able to communicate orally and in written form both in English and Arabic.

b) Students are expected to be able to use information technologies.
c) Students are required to learn computational skills by using appropriate computer software. 

	 (ii) Teaching strategies
	Teaching strategies used to develop the above-mentioned  abilities through:
a) (written and communication skills in English and Arabic courses), Eng 214, IAS 101, IAS 201, and IAS 301.
b) (Information Technology) ICS 101 or ICS 102.

c) (Computational skills) Stat 201, Stat 319, Math 321, Math 471, Math 472, and Math 480. In some courses, students are required to use Minitab, Matlab, Maple, Mathematica, or C++.



	(iii) Assessment
	Adequacy of students’ ability to use numerical and communication skills are assessed through written and lab exams and special programming assignments.


	(e) Psychomotor Skills (if applicable)
	Not Applicable

	 (i) Learning Outcome
	

	 (ii) Teaching strategies
	

	(iii) Assessment
	


	6.  Admission Requirements
	Passing Prep year Math and English courses either through promotion exam or with at least C grade in both courses. 


	7.  Attendance and Completion Requirements
	A student must attend at least 75% of classes and lab sessions assigned to each course during the term.
At the end of the program, the students cumulative GPA and major GPA should not be less than 2.00 out of 4.00 in both.  



	E. Regulations for Student Assessments and Verification of Standards


	1.  Regulation or Policy on allocation and distribution of grades
	Mostly, the instructor uses their discretion for the distribution of letter grades which is more or less based on the guideline provided by the university.

	3.  What processes will be used for verifying standards of achievement?
	Not in practice at present.


	F. Student Administration and Support



	1. Student Academic Counseling
	Every student in the department is provided with an advisor.  A course instructor always maintains mandatory office hours for his students.


	2.  Student Appeals
	Student’s grievance or appeals are handled by the Deanship of Students Affairs.



	G. Text and Reference Material


	1.  Processes for planning and acquisition
	The selection of text books is handled by the respective scientific groups of the department and passing through different bodied. Selection process is usually completed at least one term before the start of the term in which the course is offered.


	2.  Process for evaluating adequacy of provision
	Feedback from the instructors and students evaluation at the end of each term.


	H. Faculty  


	1.  Appointments
	1. The committee discusses plan to develop and strengthen the Math/Stat faculty.

2. Committee has set criterion for induction in faculty.

(a) Faculty must meet needs of the Department.

(b) Faculty mast have quality research produced or he should be a fresh graduate from a good university.

(c) Communication skills should be given high priority in finalizing the recruitment.

3. Application process is open.

4. One can apply any time of the year.

5. Applications come through the director personal.

6. Recruitment committee meets and discusses cases continuously.

7. Department representatives go to the AMS meetings and recruit faculty members.  


	2 Participation in program planning, monitoring and review.
	Almost all faculty members are committed to the program to provide adequate coverage of the program areas/courses, continuity and stability. The interests and qualifications of all faculty members are sufficient to teach all courses, plan, modify and update courses and curricula. All faculty members have a level of competence that would normally be obtained through graduate work in the discipline. The majority of the faculty hold a Ph.D. in the discipline.

	3.   Professional development
	Arrangements are made to improve teaching skills and general professional development through workshops arranged by the Deanship of Academic Development and Scientific Research. All faculty members are encouraged to participate in such workshops. Peer consultation is provided by the university to improve teaching skills.



	4.  Preparation of New Faculty
	All new faculty members are given an orientation to the institution and to the program at the start of each year.  Junior Faculty Project grant is reserved for newly appointed junior faculty to help them improve their professional skills.


	5. Part Time or Visiting Faculty
	A number of adjunct and visiting professors visit the university each year whose appointment is made through university policy. 




	I.  Program Evaluation and Improvement Processes



	1.  Effectiveness of Teaching
	

	a.  Processes to be used to evaluate and improve the teaching strategies planned for different domains of learning in the program
	Comments and suggestions from faculty (after having completed training in the use of the strategies), consultancy by a curriculum/teaching methodology specialist, analysis of student evaluations, training program in learning theory and related teaching methodology. 

	b. Processes for evaluating the skills of faculty in using the planned teaching strategies.
	Student course evaluations, observations by program coordinator or department head.

	
	

	2.  Overall Program Evaluation
	

	a. Strategies for obtaining assessments of the quality of the program and its success in achieving intended learning outcomes.
	

	(i)  from current students and graduates from the program.
	Survey responses from students about to complete the program, Surveys of graduates from the program using a standard form distributed six months after graduation, focus group discussion with randomly selected groups of graduates. The department is in the process of conduction the surveys on yearly basis.

	(ii)  from independent advisors and/or external evaluator(s)
	Departmental program review, international accreditation by Berkeley team and by ABET. Feedback from student advisors and scientific groups.


	(iii)  from employers and other stakeholders
	Planning to have survey of the employers of graduates.


	b.  Key performance indicators
	a) Completion rate of students in first year with minimum GPA 2.0
b) Program completion rates in minimum time
c) Student ratings of the value of the program in a survey
d) Employment rates of graduates
e) Participation of faculty in professional development activities



	c.  Processes for reviewing these assessments and planning action for improvement
	a) Each faculty member is required to submit a course file of the course he is teaching in the current semester.

b) Program report prepared at end of each semester including summaries of evaluation responses, and reviewed by program evaluation committee which advises on amendments required.









