Quality Assurance System
Handbook ...

College of Computer Science and Engineering
Taibah University



Table of contents

R 101 oo [N { o] TSP PR PO PP 1
2. The Importance of QUAlITY ASSUFANCE ........ccveviiieieeieseeie et e e se e te s re st s re e e be e resre e e sreers 1
3. Quality and Development Unit at CCSE COIEGE ........ccvrviiiiiiiiiiii e 2
4. Quality and Development Committees in Academic Department at CCSE College........c..ccoovevennenee. 2
5. Quality Assurance Activities and CalENUar .............coiiiiiiiie e 4
5.2  Example of Exam Coversheet with CLOS alignmeNt .........ccooiiiieiiiiiiiee i 9
5.3 FOIAEE STIUCTUIE ...ttt bbbt n e 10
6. Course Instructor, Coordinators, Managers Roles and Responsibilities...........ccoceovviiiiiiineneiennnn 12
6.1  The Course COOrdiNAON'S TOIE ........ciuiiiiiiiiiieiei e 12
6.2  The Course CoOrdiNAtION PrOCESS........ccueieiiiiiiiieriesie ettt 13
6.3  Facilitating the CoOrdination PIOCESS ........ccviveiieiieeiesieeeesteseeeesteseesresteseesresteeaesreereesresreeseeseeans 14
6.4  Group Cohesiveness and PErfOrMANCE...........coiiiiiieieieieees s 15
6.5  Good Collaboration and Team WOrK SPifit.........cccoceiiiiiiiiiiieecce e 15
6.6  The Procedures of Requesting Changes iN CLOS ... s 16
1LY Course Manger Roles and ReSPONSIDIITIES ..o 17
7. Continuous IMProvement FramMEWOIK ........cc.cciiiiiiiieie et st re e e 18
8.  Processes for Assessing and Evaluating the Learning Outcomes of Academic Programs ................. 26
9. A Streamlined Approach to Annual Program Review of Academic Program

(Framework/MEtNOUOIOQY) ... .cveeeiiriiriiitiiteete et b ettt b e n e 29
9.1  Academic Program as an ENSEMDIE.........c.ccoiiiiiiiiiie ettt s ne e 29
9.2  Data/Info ACQUISITION & Preparation ...........cccouiiiirierierieieieesese s 31
9.21 Acquisition From AN AUNENTIC SOUICE. ........cciiiiiiie ettt sre b sresre s 31
9.2.2 Preparation and Final Validation .............ccooiiiiiiiiii e 32
9.2.3 Mapping of Data IHEMS/INTO........c.ciiiiee e e st 32
9.24 Acquisition & Preparation DetailS ..o 33
9.25 N-DEPLN ANAIYSIS ...ttt ettt n e e ne et e e 33
9.2.6 Qualitative and QUaNtItativVe ANAIYSIS ......c.cccveieiiiiiie e e e 33
9.2.7 StEPS TOr THE ANGIYSIS ...ttt 34
0.3 ANAIYSIS DRLAIIS ...ttt nre et nre e e e 34
T =1 i o [0 3SR 35

94.1 Reflecting On Areas Of IMPIrOVEMENT .........ccooiiiiiie e 35



94.2 Reflecting On Areas Of SIrENGLNS ........cooiviiiiiiiicee e 36
9.5  Establishing Improvement INItIALIVES .........ccccoeiiiiic i 36
LT I o Tod N[ 1< g 11 o] o PSS 36

9.7  Role of Quality Assurance & EnhanCement .........ccoceiiiiieiiiii e 37



Prepared by:
Dr- Abdullah Alsaeedi
March 1, 2023



College of Computer Science and Engineering
Quality Assurance System Handbook

1. Introduction

Quality Assurance System is an internal system in any educational institution to ensure the
commitment of all program constituents involved in teaching, administration, and management.
The National Commission for Academic Accreditation & Assessment (NCAAA) provides
standards & criteria. Institutions such as Taibah University are expected to meet these criteria
and to adopt Quality Assurance System ensuring that appropriate actions are taken to deliver
high-quality academic programs.

This Handbook is intended to guide instructors and quality committees in the CCSE college to
implement the Quality Assurance System. The idea behind this is to deliver a program with
high quality that must be verified through well-defined processes, the NCAAA provides the
verification processes to achieve the accreditation requirements.

2. The Importance of Quality Assurance

A quality assurance system is a set of processes and frameworks to achieve transparency and
excellence in academic programs. A quality assurance system is designed to monitor, maintain
and enhance the quality of teaching and learning at academic institutions. These processes
include a range of quality activities, including preparing programs to obtain internal/external
accreditation through systematic periodic evaluation. The quality assurance system includes
also several internal reviews and monitoring processes. These processes intend to assure quality
in terms of attaining the following: Program Learning Outcomes (PLOs), Student Outcomes
(SOs), program educational objectives (PEOs), and program missions.

The main aim of a quality assurance system is to have all institutional, stakeholders-related, and
educational-related processes/procedures carried out at an ideal level including faculty services,
academic procedures, student services, physical environment (i.e. buildings, classroom ), and
research facilities. The quality assurance system also aimed to continuously evaluate all
institutional, stakeholder-related, and educational-related processes/services for attaining high
quality in all these services. The CCSE will adapt itself to changes and risks in order to provide
attractive quality education environment to students. The CCSE is striving to carried-out the
internal quality system and related processes to assure having institutional/academic
accreditation. By achieving accreditation for all academic programs, The CCSE will be in an
outstanding status at the regional, national, and international levels.
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3. Quality and Development Unit at CCSE College

The responsibilities of Quality and Development unit at CCSE as follows:

Applying quality systems, evaluation and academic accreditation, and following up with
scientific departments to apply these systems.

Implementing strategic projects (initiatives) and ensuring the continuous improvement
of the college's programs to achieve academic accreditation standards.
Assessing and controlling the quality of administrative work within the college and
ensuring the continuous improvement of administrative work performance.

Preparing the annual report of the CCSE college, and submitting periodic reports on the
progress of the unit tasks and the difficulties faced.

Execution of quality and development matters referred to the unit.

Devoting the concept of quality, spreading its culture, and supporting related activities.
Supervising and monitoring projects related to assessing/evaluating college programs in
order to obtain academic accreditations.

Monitoring and studying observations presented in the course reports/Annual programs
reports that are referred to the unit by the department councils, and submitting
recommendations to take the necessary decisions.

Reviewing the fulfillment of the annual reports of the college programs to the
requirements that are determined and updated periodically by the Development and
Quality Deanship.
- Monitor and investigate the key performance indicators of the scientific programs as
expressed in the annual reports.

Review the improvement action plans mentioned in the programs' annual reports and
ensure their effectiveness.
Coordinating and following up with the quality coordinators in the scientific
departments regarding quality and development-related matters.

4. Quality and Development Committees in Academic Department at CCSE
College

This reformed committee is one of the largest committees in the CS department. The main
objectives of this committee can be summarized as following:

Planning and supporting the department efforts towards academic accreditation of its
provided programs

Developing a framework and comprehensive implementation system for quality
Supporting the needed culture change of the department towards quality-oriented,
process-based activities and governance
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4.1 Structure and Responsibilities Quality and Development Committee

The Quality and development has two main units namely Quality Academic Accreditation
Unit and Measurement and Evaluation Unit

- Quality Academic Accreditation Unit :

The Quality Academic Accreditation Unit is working to achieve the following
objectives:
e Achieving national and international accreditation of all academic programs.
e Implementing the internal quality assurance system according to Taibah University
handbook.

The Quality Academic Accreditation Unit Responsibilities:
1. Deliver quality orientation sessions for the new faculty members join the

department.

2. Follow up with the CCSE deanship to meet the eligibility requirements for national
and international accreditation.

3. Coordinate with the curriculum committee to review the program according to
accreditation standards such as ABET Student Outcomes.

4. Provide training/workshops to faculty member before the accreditation visit
according to determined requirements.

5. Edit, revise, and proofread all the official documents as required.

6. Review, update and prepare Self-Study report of various programs offered at the
academic department in coordination with CCSE and Quality Deanships.

7. Review the developed surveys to ensure the alignment with the program mission,
its KPIs, and university objectives.

8. Prepare action plans towards the recommendations of Program Accreditation
(ABET-NCAAA).

9. Follow-up with the Head of Department regarding the execution of
recommendations and action plans prepared by the unit.

10. Evaluate performance of program through the continuous improvements
procedures.

11. Review the attainment of KPIs with respect to benchmarking programs.

12. Coordinate with Measurement and Evaluation Unit on the KPI results and develop
action plan for improvement.

13. Analyse data of students’ achievement using direct and indirect methods for all
programs offered by the department.

- Measurement and Evaluation Unit

The Measurement and Evaluation Unit is intended to achieve the following objectives:
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Collecting data for Key Performance Indicators (KPI), through the various surveys
assigned to the stakeholders, benchmarks, metrics, rubrics and other statistics from
different sources.

Preparing Reports and developing action plan based on the collected data and sharing
them with responsible committee such as curriculum, academic advising, timetable
committees, and etc.

Measurement and Evaluation Unit Responsibilities:

1.

3.
4.

Ensure regular evaluation of the students experience through a systematic framework
of assessing students’ perceptions of programs, courses, and quality of administrative
and support services.

Assess students’ achievement of learning outcomes for various courses in each
program offered by the department.
Analyse data and student achievement through direct and indirect assessment methods.

Develop and Review surveys of various program constituents.

5. Quality Assurance Activities and Calendar
This section describes the calendar activities of the quality during the whole academic year.

In addition, the coursed card, has assessment methods that instructors show in the first
semester to students. Furthermore, the cover page of the mid-term and final exams. The
academic calendar activities are as shown in Table 1.

Table 1; academic calendar activities

No Task(s) Week/Date

01 | Course Card First/Second week for each semester

02 | Course Report After final examinations period (four days as maximum )

03 | Awareness session Third/Fourth week

04 | CLOs Weights (Committee to coordinator) | Third week for each academic semester

05 | CLOs Weights (coordinator side) Fourth week for each academic semester

06 | Course Exit Survey In week 11-12, Majority of assessments have been given
to students

07 | Program EXit Survey Week 11 for each semester

08 | Data collection for Alumni list Week 10 for each semester

08 | Alumni Survey

Course Submission

09 (CLOs, Course work, CR, and Checklist) After final examinations period (four days as maximum )
10 | Exam Cover Page Within exam paper (mandatory)

CS — December
11 | Annual Program Report (APR) IS — September

CE- October

5.1 Examples of Course Card

Below exists an example of the course card for programming 2 course.

¢
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General Information

CS112: Programming 2
Course Card

Semester:

Fall 2020-2021

Instructor:

Name:

Phone:

Email:

Office Room; -----------
Office Hours: -----------
MS-Teams Channel (Link):

Course:

Title: Programming 2

Code: CS 112

Credit hours: 4

Pre- requisites: Programming 1 (CS 111)

Mode of instruction:

A. Traditional lectures v/
B. Lab sessions v

Assumed knowledge:

Basic knowledge of programming (i.e. CS111)

Course description:

The CS 112 course, designed for students with some programming
experience, is intended to teach Object-Oriented programming concepts,
techniques, and applications using the Java programming language. It covers
the advanced concepts of OO programming, concrete and abstract classes,
interfaces, aggregation, composition, inheritance, polymorphism, exception
handling, graphical user interfaces, and event-driven programming.

Learning outcomes:

1.1 Understand object-oriented programming principles and approaches.
1.2 Recognize relationships between classes (association, aggregation,
composition and inheritance, etc.).

2.1 Develop computer programs to solve real world problems based on
object-oriented principles.

2.2 Develop GUI applications using event-driven programming techniques.
3.1 Demonstrate the ability to work effectively and responsibly in a group
on a common problem in accordance to ethics and professional code of
conduct.

4.1 Operate latest technologies, tools and libraries for developing OOP.
4.2 Use mathematical or statistical techniques for solving problems.

Required Textbooks:

* Introduction to Java Programming and Data Structures, Comprehensive
Version (11th Edition), Pearson, 2017, ISBN-13: 978-0134670942 (or later
ed.)

Essential References Materials:
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* David Flanagan, Java in a Nutshell, O'Reilly Media; 5th Edition (March
22, 2005), ISBN-13: 978-0596007737

* Herbert Schildt, Java: The Complete Reference, McGraw-Hill Education;
11th edition (2018), ISBN-13: 978-1260440232

Herbert Schildt, Java, A Beginner's Guide, McGraw-Hill Education; 8th
edition (2018), ISBN-13: 978-1260440218

Electronic Materials:

+ Java SE Technical Documentation: http://docs.oracle.com/javase/

Topic distribution per week

Week
Lecture Topic(s) Lab
Commencing
sun 17 Jan Week 1 Introductlc?n (Overview of Introductlo_n and (Overview of
programming 1) programming 1)
Sun 24 Jan Week 2 . .
Sun 31 Jan Woek 3 Objects and Classes Objects and Classes
Sun 7 Feb Week 4 Object-Oriented Thinking and Object-Oriented Thinking and
Sun 14 Feb Week 5 Relationship Between Classes Relationship Between Classes
Sun 21 Feb Week 6 Inheritance and Polymorphism
Sun 28 Feb Week 7 Inherltan(fe and Polymorphlsm Inheritance and Polymorphism
First Midterm Exam
Sun 7 Mar Week 8 Abstract Classes and Interfaces
Abstract Classes and Interfaces Abstract Classes and Interfaces
Sun 14 Mar Week 9 Exception Handling and Text 1/0
Exception Handling and Text 1/0
Sun 21 Mar Week 10 Graphical User Interfaces: JavaFX Exception Handling and Text- 1/0
Basics.
Graphical User Interfaces: JavaFX Graohical User Interfaces: JavaFX
Sun 28 Mar Week 11 Basics. rap ical User Interfaces: Java
- - Basics
Event-Driven Programming
Sun 4 Apr Week 12 Event-Driven Pl_’ogrammlng Event-Driven Programming
Second Midterm Exam
Event-Driven Programming
Sun Y Apr Week 13 Lab Project
JavaFX Ul Controls
Sun 18 Apr Week 14 JavaFX Ul Controls JavaFX Ul Controls
%
Sun 25 Apr Week 15 % / Final-Lab Exam
A

Assessment Schedule
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Proportion of

Assessment Type Week Due Total Mark
1 | Midterm Exam 7 15 %
2 | Midterm Exam 12 15 %
3 | Group-Project 13 8%
4 | Lab Homework Varies 7%
5 | Final-Lab Exam 15 15%
6 | Final Exam 16-18 40%
Note:

Exams (midterm or final) need to be taken at scheduled time. No make-up or late exams will be allowed
unless in case of a proven exceptional circumstances (e.g. serious injury, giving birth, ...etc.), and with

the approval of the Vice Dean.
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Academic Standards:

Having problems with the
English language?

Need Support?

Academic issues?

Attendance:

Your opinion is important:

Students are reminded of the principles laid down in the Student Handbook and the

following complementary rules:

1. Individual-work assignments implies that student should deliver his/her own
original work. However, for group-work assignments or tasks collaboration
between members of the groups (and only within the group) is expected.

2. In case of written assignments, use your own words. Otherwise, you can use
short quotes or paraphrase some statements with clear and correct referencing.
Copying from any source (including web pages and books) without proper
referencing, will be considered PLAGIARISM (i.e. dishonesty). This is a serious
misconduct that causes a serious academic penalty, including zero marks for
the assignment and the course. For more information refer to the Student
Handbook, and the university procedures in case of student cheating or
misconduct.

3. A breach of discipline or misbehaving including miscommunication or verbal
abuse is not acceptable and will be dealt with in accordance with the Rules and
By-Laws of the University.

If you think you need help with your English or have difficulties in studying the
course material in English, consult the English Language Center (ELC) of Taibah
University [http://tuelc.edu.sa/].

Students with special needs (e.g. disabilities, extensive family responsibilities, ...etc.)
can seek help from the college Academic Advising and Student Care Unit. The head
of this unit in the male section is Dr. Abdel Hamid Emara
<aemara@taibahu.edu.sa>, and in the female section Mrs. Modhi Albayhey
<mshayhey@taibahu.edu.sa >.

If you are experiencing problems while undertaking this course, seek advice from the
course instructor, then your academic advisor. If the issue still unsolved, you can go
to the Head of Department, Dr. Saeed Algahtani <sigahtani@taibahu.edu.sa>, then
the Vice Dean, Dr. Hamza Ghandorh <hghandorh@taibahu.edu.sa >.

Students must attend at least 75% of the total lectures and labs (if any), otherwise
they will not be allowed to set the final exam. Once again, it is important to
familiarize yourself with the contents of the Student Handbook.

To improve the courses provided to you in the BSc program, some students will be
asked to fill a survey in week14 regarding particular aspects of courses. Not all
students will be surveyed, and those who will have the chance to give feedback, will
do so on voluntarily basis and anonymously (i.e. no identity or personal information
to be collected). This might be one of your great chances to share in improving the
program, practices, and academic life in TaibahU. Student feedback is highly
regarded, and you are encouraged to participate when invited.
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5.2 Example of Exam Coversheet with CLOs alignment

Taibah University
\\\"; College of Computer Science and Engineering Form
k Department of ... A

ve.. — 15t Semester (20xx/20xx)

Course Code — Course Title

Total: ... Marks Date: Day name - dd/mm/yyyy

Time: hh:mm AM

Instructions to students:

1. MCQs answers are to be in the table on next page.

2. This is a closed-book, closed-note examination (NO examination materials).

3. Mobile phones, calculators and any electronic device are not allowed in this exam.
4,

For instructors:

CLO

Questions

Assigned marks

Awarded marks

11

MCQ (1-4)

4

1.2

MCQ (5-7)

3

MCQ (8-11)

Part 2

MCQ (12-15)

Part4.a

Part 4.b

Total
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5.3 Folder Structure
There are two main components in the folder structure in the quality procedures, which are

course repository and course submission. the course repository contains all the courses for a
specific program that helps instructors to download the course materials and make the teaching
process easy, as well as to ensure the unification of materials and course content for the sections.

5.3.1 Course Repository
The course repository contains the following items as shown in the Figure 1.

— Course Card

Course
specification

=1 Lecture Slides

=1 Lab Materials

Quizzes

>
C
@)
=
%2
@)
o
)
o
Q
2}
C
)
o
O

Homework and
projects

Figure 1: Course repository
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2. Course Submission (For each semester)

At the end of each semester, instructors are required to submit the materials and course work
of students and how the assessment has performed during the academic semester. Such
process used to evaluate the teaching process and course learning outcomes. The required

items are as shown in the Figure 2.

CLOs

md Course Report

Coursework

@
(7]
S
=
o

o

—
=

o
=
(7]

2
£

o
=

(%)}
@
(%)
S
=
o

()

— Portfolio

— Checklist

Figure 2: End semester submission

Highest

Lowest

Average

Teaching Materils

Quizzes

Homeworks/Project

Exams

In the coursework category, the instructor is required to submit all the assessment
materials of students such as Quizzes/assignments/homework/midterms/project.
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6. Course Instructor, Coordinators, Managers Roles and Responsibilities
This section defines the three main people who are responsible for the course quality and

teaching process coordination and also to show the responsivities for each role. These are
course instructor coordinator, manager roles.

6.1 The Course Coordinator's role

The primary role of a course coordinator is to maintain quality and consistency of
course delivery and assessment. Course coordinators are responsible for engaging
instructors sharing the same course in every step of the coordination process. In order
to achieve these goals course coordinators are responsible for:

Reporting to the Head of Department in relation to the operation of the course.
Mentoring of staff when needed.

Ensuring the adherence to the department strategies and policies.

Organizing and conducting a startup meeting of all course instructors at the start of
each academic term, in order to discuss the syllabi, assessments and other teaching
practices.

Scheduling regular meetings with instructors involved in teaching a course.

Sharing in preparations of new materials, such as suggested homework, activities, etc.
to ensure consistency in the course.

Coordinating tasks associated with the common final exam.

Oversighting of external accreditation processes and alignment of delivery with

accreditation requirements.

'Y
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6.2 The Course Coordination Process

The course coordinator plays a vital role during the whole trimester. He/she makes sure of a
smooth delivery of the course. Nevertheless, for the success of the course coordination
process, the CCSE departments will not accept less than a full cooperation from course
instructors with coordinators. To help smoothing this process, Figure 3 depicts the main
semester mandatory activities required from instructors, coordinators, and other entities

according to a weekly plan.

Instructors
= et the course specification an
-§ needed material from the CS
B repository
pare the course card to distribute
to your students in Lecture#1
istribute and discuss the course car
% Qvith their students in Lecture#1
ost your time table and office hours'
on your office door
N
o
g Send the Midterm exam and results
to the course coordinator
‘Share in writing the questions of the
o final exam with the coordinator

Other
Entities

Coordinators

instructors a list of course instructors and

The Timetable Committee sends to all
coordinators + a link to CS repository

(g

Make sure that all instructors have the
esources they need and ready for Week 1

Q & D Committee sends the CLOs
assessment tools for all target courses to

Review the received CLOs )
sessment from Q&D to instructo:

Finalize the CLOs assessment
template and share the tool with
course instructors

Remind the instructors about the
Midterm exam and other required

of the course

Start writing the questions of the
final exam with the involvement of

all course instructors

'Y
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Q & D Committee sends links of

P course exit surveys to course
— instructors

Course Exit Survey link to be distributed Share the recieved Course Exit Survey
: to students b from the Q&D with other instructors

611 preparing your course mpor@ ( Finalize the final exam >
Submit the final exam + the “Final

N Exam Approval” form to the HoD

By end of Week13, submit the final
o exam results in the system for approval
% by the HoD
- Submit the course report(s), work Aggregate the results and Send the
= samples, and CLOs assessment to the : coordinator course reports to the
'§ shared folder by Q&D ' deddicated folder by @&D

Figure 3: Course coordination process

6.3 Facilitating the Coordination Process

It is well known that the course coordination role is demanding and needs considerable
amount of time and effort. As such, there is a number of important measures have been
considered by the CCSE departments to facilitate a smooth coordination process. These

measures are described below:

V¢
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- The Timetable Committee will try, as much as possible, to decrease the number of
instructors sharing a particular course, and will make sure that no faculty member is
assigned the coordination of more than one course per semester.

- Coordinators are selected based on their experience in teaching specific courses and
other criteria developed by the Timetable Committee.

- In case of disagreement between instructors on a certain issue (e.g. final exam
questions), the course coordinator is expected to negotiate and seek a ‘majority
opinion’. If he/she failed to reach consensus or at least a ‘majority opinion’, the
coordinator is authorized to make a timely final decision.

- The scientific department value the coordinator role, and successful coordinators are

candidate for certain rewards.

6.4 Group Cohesiveness and Performance

Cohesiveness of the program group is another important consideration for Course
Coordinators. Groups will always differ in their cohesiveness with some members having
stronger bonds with selected individuals. If performance norms are high for the group (e.g.
high-quality work, high output, cooperation) and group cohesion is high, then productivity
will be excellent. Groups with low performance norms and low cohesion, understandably,
will have poor productivity.

The Course Coordinators who can build cohesion within their program group and have
clear processes in place to support the performance of the group will be more successful in
implementing change processes.

6.5 Good Collaboration and Team Work Spirit

To have good collaboration in the team work, the course coordinator should:

- Share experiences with others

- Understand others

- Manage conflicts

- Negotiate with others

- Communicate effectively

- Delegate effectively and proficiently.

\o
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6.6 The Procedures of Requesting changes in CLOs

There are a procedures of changing CLOs weights based on the request from instructors.
These procedures as follows:

- The CS department Quality and Development (QAD) committee sends the CLOs
assessments tool files (in Excel) to the course coordinators of all target courses (including
core and elective courses) offered in the respective semester by the end of second week of
the new semester.

- The course coordinators, in turn, acknowledge the receipt of CLOs assessment files,
received from the QAD committee, consult with the course instructors and can submit to
committee a formal request of changes in the proportions of marks of CLOs or/and weights
distributions of CLOs, only if needed by the end of third week of the semester.

- Any request(s) of changes must be supported and justified with evidences, including the
unanimous agreement from the course instructors, teaching the course.

- 4a. The QAD committee acknowledges the receipt of requests submitted by the course
coordinators, and forwards the requests to the course manager, in case of requests about
changes in CLOs proportions of marks for comments/recommendations.

- 4b. The QAD committee acknowledges the receipt of requests submitted by the course
coordinators, and forwards the requests to the curriculum committee, in case of requests
about changes in CLOs weights distributions for comments/recommendations.

- The QAD committee receives the comments/recommendations and sends the full case(s)
to the respected Head of Department for approval.

- The QAD committee informs the course coordinators requesting the changes for the
decision made by the respected HoD by the end of fourth week along with the modified
CLOs assessment files.

- T7a.The changes in modified CLOs assessment files must be made effective from the
approval date for two full academic years, in case of requests about the changes in CLOs
weights distributions.

- 7b.The changes in modified CLOs assessment files must be made effective from the
approval date for one academic year, in case of requests about the changes in CLOs
proportions of marks.

- The role of QAD committee is to facilitate the process and not participate in decision
making; it is the discretion of the course managers/curriculum committee to accept or reject
the request and of the respected HoD to finally approve the request.

- The course coordinators must ensure to include a final examination (with a minimum
proportion of 40%) and one midterm in the assessment categories. Plus, either a second
midterm or any combination of quizzes, projects, exercises, or practical examinations can
also be included. [Reference: Article C6 of Course Specification document]

‘1
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6.7 Course Manger Roles and Responsibilities

While teaching undergraduate courses to undergraduate students, course instructors face
different difficulties, which can be seen from their comments in course reports, departmental
meetings, and other occasions. For example, some common comments from the faculty
members are: “content too long”, “number of effective weeks is less than fifteen”,
“inadequate mathematical background of the students”, “more practical examples should be
given”, “topics too much theoretical, more practical aspects should be covered”,
“introductory programming course should be added”, “use visual aids to better explain the
topics”, “reduce MCQs”, “change the textbook to a more practical one”, among many others.
Usually, the faculty members expect these difficulties to be resolved by the curriculum
committee. However, solution for many of these difficulties are beyond the scope of the
curriculum committee and they are related more to the “teaching strategies” of the courses.
Therefore, we believe that there is a need for something in the middle of the curriculum
committee and the course instructors. We believe that if the teaching materials (the slides)
are carefully prepared (or revised) and maintained periodically by one single faculty member
for each course, then many of these difficulties can be overcome. This individual faculty
member for a course can be called as a “course manager”. If a course manager teaches his
own course in a semester, then he will also be the course coordinator of that course. If a
manager is not teaching his course in a semester, then the course coordinator can take
materials and instructions from the course manager.

Guidelines for a course manager: A course manager can follow the below guidelines to

overcome the abovementioned difficulties and the subsequent fine execution of his course.

Follow the approved course curriculum and revise/prepare the slides accordingly. Share
the slides with the course coordinator

Revise the slides to cover more practical aspects of the course topics, add more examples
as needed

Add introductory slides to cover mathematical background required by the students to do
well in this course

Decide which topics to exclude if the effective length of the semester is less than fifteen
weeks

Decide by the content of the slides for each topic how deep the instructor should go
Decide by the content of the slides what tools/visual aids are to be used by the instructor
for better explaining the course topics

Periodically look into the comments coming from the course instructors and revise the
slides as needed

Consult with the curriculum committee if any changes are required in the curriculum
Look for latest edition of the textbooks and revise the slides by the new edition accordingly

ARY
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7.

Course curriculum gives some freedom to little deviate from the course content and marks
distribution as mentioned in the curriculum. Use this opportunity to revise the slides and
revise the marking strategy for a course to overcome the abovementioned difficulties.
Consult with the HoD if necessary

Continuous Improvement Framework

The success of an academic program relies heavily on its ability to adopt and consistently
improve its quality of delivery. Documenting the account of achieving the continuous
improvement, which more appropriately is referred to as the continual improvement, is
considered as vital. Taibah University is committed to improving the quality of its
educational programs as one of its major objectives.

On the other hand, accreditation is a process that requires programs to undergo
comprehensive, periodic evaluations, which assures that the graduates are well-prepared and
ready for advanced study and real-world employment. At department level, the accreditation
is a form of endorsement that the department uses to let potential students know that their
programs offer a valid education that is officially recognized internationally. The hard work
of our faculty members and collaborations with our constituencies are the key drivers to seek
this achievement.

The department in the CCSE is devoted to continual improvement (Cl). Therefore, to achieve
this, it aims to consistently and continually improve the Student Outcomes (SOs)/Program
Learning Outcomes (PLOs), wherein the SOs/PLOs satisfy the Program Educational
Obijectives (PEOs), through well- defined quality measures, which comprise assessments
and evaluations of the academic program.

A Program in the CCSE has undergone the quality measures through periodic assessments
and evaluations. Such measures were emphasized in the programs’ taught courses through
the academic evaluation carried out every semester. The course instructors are responsible
for measuring the course learning outcomes (CLOs) of pertaining courses, judging the
students’ achievements at the end of the course and recommending improvements for
pertaining courses. In addition to that, certain surveys were carried out to gather feedback
from both the students and the teaching staff. Complimenting to these, samples of students’
works were maintained as hard copies and were consistently reviewed by the department‘s
Quality and Development (QAD) committee whose role was to help the course instructors
improve the quality of their courses, e.g., teaching methods, preparing the students, setting
the exam papers, and assessments.
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7.1 Assessment and Evaluation Processes

The course instructors take SOs/PLOs into consideration that are to be dealt with, while
delivering relating courses. The various SOs/PLOs that satisfy the PEOs have been
approved by each department to express mapping PLOs/SOs to program PEOs. The
mapping of the CLOs for each course to PLOs/SOs are approved by department councils.
This mapping is essential to obtain the evaluation score of SOs/PLOs for a given course by
measuring CLOs using various assessment and evaluation methods and processes.

In general, the assessment mainly provides the data for evaluation and is obtained course-
wise. All programs in the CCSE college must conduct required evaluation surveys. These
surveys were aligned with the NCAAA and ABET requirements, which include the mission
statements, PEOs, PLOs, and SOs. In addition to that, each department is designed and
developed direct assessment tools that have allowed Quality and Development committee
to evaluate programs outcomes. For the direct assessment, the collected data for all core
courses should be taken into account, while evaluating the students’ outcomes.

7.1.1 Methods to Assess and Evaluate Processes

For the purpose of gathering evidences of student learning, assessment efforts are
categorized as 1) Direct and 2) Indirect methods. These methods aim to provide sufficient
feedback to the program to identify its strengths and weaknesses.

Each program incorporates various methods to regularly assess and evaluate the extent to
which SOs/PLOs are being attained. The results of both the assessment and evaluation
processes are then employed, for the continuous improvement of the program. These
processes are used to gather the data necessary for assessments. Evaluation, in the form of
interpreting the data, is carried out in order to determine how well the outcomes are being
attained.

A direct method which is based on a sample of actual student course work, including
exams, assignments, presentations, performances, project reports, and homework, requires
students to produce work so that the reviewers can assess how well students meet
expectations. The strength of direct assessment is that faculty members aim to capture a
sample of what students can do, which can be very strong evidence of student learning. An
indirect method relies upon a report of perceived student learning. Indirect methods of
assessment provide opportunities for students to reflect on their learning, and inform the
reviewers their perceptions of their learning experiences through surveys or other feedback.
The strength of indirect methods is that these could be helpful in interpreting the findings
of direct methods. It can also assess certain implicit qualities of student learning, such as
values, feelings, perceptions, and attitudes, from a variety of perspectives. However, the
weakness of indirect measures is that these are not very useful in identifying specific
knowledge and skills shortcomings.
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Because both assessment methods have its limitations, we understand that, an ideal
assessment program would combine direct and indirect measures from a variety of sources.
At the top level, the processes used for the assessments, evaluations and feedback to the
continuous improvement of each take the following two steps.

Step 1

The assessment methods of the SOs/PLOs attainment are direct and indirect. As described before,
direct assessment of SOs/PLOs usually relies on the course work (quizzes, exams, projects,
presentations, homework, etc.), whereas indirect assessments of SOs/PLOs attainment are usually
obtained by surveys (namely, students’ survey on course learning, program exit year students’
survey, and Alumni survey). Meanwhile, the external advisory committee survey and employer’s
survey are used to affirm or update the SOs’/PLOs relevancy and suitability, given the dynamic
evolving computing fields. This step includes designing forms for collecting the course work
statistical data, and survey forms with appropriate questions for the specific and applicable
statistical data.

Step 2

Analyze and compare the statistical data of SOs/PLOs attainment to a pre-set performance
indicators, which constitutes the evaluation (interpreting) processes.

7.1.2 Top level view of Continuous Improvement Process

A top level view of summary of methods used in these processes is shown in Figure 4.1.
Assessments of the CLOs attainment level are conducted every semester for the regularly
offered courses in that particular semester. The assessments are conducted using two
approaches: 1) direct assessment of the students works during the semester, and 2) indirect
assessment involving the students (via course exit survey) and the faculties (via course
reports) at the end of each semester. The aggregated results of the conducted assessments
in Semester 1 and Semester 2 are used to evaluate the SOs/PLOs attainment of any
academic program at the end of the academic year.

The results are studied by the QAD committee, and the evaluations along with a
recommended action plan are presented to the department faculty council for discussion
and approval. Proposed changes or updates to courses and/or program specifications are
referred to the Curriculum Committee for further study and execution. Inputs from Alumni
and employers are also utilized as additional indirect instruments to assess and evaluate the
SOs/PLOs attainment level; however the frequency of the Alumni and employers’ surveys
Is every three years.

Checking the degree to which the data assessments and evaluations results attain the pre-
set targets, will actually be the motivation towards the continuous improvement process.
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As depicted also in Figure 4, the continuous improvement system adopted by the scientific
department at CCSE has a process that utilizes inputs from the Alumni, External advisory
committee, and employers to review and improve the relevancy and suitability of the
SOs/PLOs and PEOs in light of ever evolving and highly dynamic computing fields. This
process is executed every three years.
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Figure 4: A top level view of Summary of Methods for Assessments and Program Evaluation
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7.2 Implementation of Methods to Assess and Evaluate Processes

As part of the implementation, the dedicated members of the QAD committee of the
scientific department at CCSE have developed two Excel tools for the automation of
data collection, aggregation, assessments and evaluations of CLOs and SOs/PLOs to
achieve the following goals:

- To analyze and evaluate all courses of a program.

- To identify courses having issues and to take corrective measures.

- To obtain recommendations on courses with issues to help improve CLO and
SOs/PLOs.

- To increase the reliability of the collected data.

- To allow error-free processing of large amount of data.

The QAD committee of the department also collects course portfolios for each course
which contains Mid Term Exam, Final Exam, Student samples, course cards, course
specification, Quizzes, graduation Project reports and presentations. The
implementation phase of methods to assess and evaluate process undergoes through
following four steps:

Step 1: The entire assessment and evaluation process begins with faculty members
identifying key performance indicators that best represent the requirement of each of
the SOs/PLOs. These are collected in a statistical data file and are easily accessible for
use in the various assessments (direct and indirect).

Step 2: ldentify the major SOs/PLOs that a course covers from the course syllabus
contents at the beginning of the academic year.

Step 3: Repeat step 2 for all core courses of the program that are offered in that particular
semester and populate in a matrix format mapping between the courses and the
SOs/PLOs as illustrated in Table 4-1. The QAD committee in consultation with
Curriculum committee, and by the approval of department faculty council, updates the
mapping between the courses and the SOs/PLOs.

Step 4: Carry out the assessments for each semester cycle for all core courses, and put
their results, along with the supporting student work in each course portfolio for future
reference and record.

7.3 Courses Outcomes versus Student Outcomes Mapping

Each program at CCSE has to adopt the ABET student outcomes (SOs) in consultation

with the department QAD and curriculum committees. The department faculty council

has to discuss and approve ABET SOs after ensuring that they enough cover curriculum.

A course designer or course author divides the course SOs/PLOs into several sub-

outcomes, named CLOs, as an intermediate step provided that these CLOs can be

directly mapped into the outcomes for ABET reporting or mapped into PLOs. These are
\As
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also discussed and approved at the department council meetings. Normally this takes
place in the beginning of the each academic year to make the curriculum mapping
effective for that particular academic year.

Regarding the SOs evaluations for instance, CLOs of each course are mapped to the
program SOs. The SO analysis software tool displays the results of the attainment of SO
for each course. The results are evaluated by the Direct Assessment Evaluation
committee. Results are then analyzed for Expected Attainment criterion of 70% for each
SO. The findings or issues in the courses are reported and recommendations are
collected from the courses instructors and course reports for continuous improvement.

For instance, the complete mapping matrix for SOs of each course in the CS program is
shown in Table 2. It shows that each of 1-6 SOs is targeted by at least two courses in
the program. Faculty members of the CS program are thus required to follow this matrix
by using the targeted SOs for the courses they teach. The same procedure must be
accomplished by all program at CCSE.

Table 2: Program Courses versus ABET Student Outcomes Mapping

Student Outcomes
Course Course Title
Code
1 2 3 4 5 6

CS 103 Discrete Structures 0 U
CS 111 Programming 1 O 0 il
CS 112 Programming 2 O 0 l il
CS 211 Algorithms and Data Structures U U U U
CS 281 Introduction to Software Engineering O O O
CS 284 | Software Modeling and Analysis O O O U il
CS 301 Theory of Computation l U
CS 323 Operating Systems 0 0 Il
CS 362 Intelligent Systems O 0 l Il
CS 372 Database Systems 0 0 l Il
CS 433 | Computer Security O g il
CS451 | Computer Graphics O 0 []
CS 424 Introduction to Parallel Computing U] U U il
CS 491 | Graduation Project 1 O d O 0 U il
CS 492 | Graduation Project 2 O d O 0 U il

COE 211 | Digital Logic Design O O 0 U

COE 224 | Computer Organization and Architecture 1 U O O O

COE 332 | Computer Networks O O 0 U il
IS 482 Computing Ethics & Society l i il

Program Electives

CS 403 Compiler Construction 0 U U
CS 405 Analysis of Algorithms 0 U l il
CS 431 Mobile Computing and Application Dev. 0 0 U i
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CS 435 | Cryptography O | 0O

CS461 | Computer Vision O 0 il

CS 463 Natural Language Processing 0 U 0 [

CS 464 Multi-Agent Systems O 0 U

CS 468 Introduction to Bioinformatics 0 il U

CS 471 Information Retrieval O 0 N

CS 485 | Web Engineering O O 0 l il
CS 486 Software Project Management ] ] ] ]

CS 487 Human Computer Interaction O 0 0 il [
CS 490 Practical Training O 0 0 l U l
CS 493 | Selected Topics O 0 Il U

7.4 Frequency of Assessment

The assessments and evaluations of the CCSE programs, with respect to ABET&NCAAA
requirements. The frequency of statistical data collection and review process for the course work,
and various surveys used in the SOs/PLOs assessment methods (program level) and the frequency
of data collection and review process for areas related to the PEOs are summarized in the Table
3 and Table 4, respectively.

Table 3: Frequency of statistical data collection and review process for areas related to
Program/Course Student Outcomes Assessment

Assessment Method Frequency of Program Average
Assessment SOs Expected Level of
Assessment Attainment
Course work Every semester Direct 70% (based on department council
decision)
Course Exit Survey Every semester Indirect 80% (based on department council
decision)

Faculty Course Every Semester Indirect 70% (based on department council
Report decision)
Program Exit Every Year Indirect 80% (based on department council
Survey decision)

Alumni Survey Every Three Years Indirect 80% (based on department council

decision)
Employers Every Three Years Indirect 80% (based on department council
decision)
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Table 4: Frequency of statistical data collection and review process for

Areas related to Program Education Objectives Assessment

Assessment Method Frequency of Program Average
Assessment and Expected Level of
Courses Attainment
Objectives

Alumni Survey Every Three Indirect 70% and above (based on department

Years council decision)
External Advisory Every Three Indirect 70% and above (based on department

Committee Years council decision)

Survey
Employers Survey Every Three Indirect 70% and above (based on department

Years council decision)

8. Processes for Assessing and Evaluating the Learning Outcomes of
Academic Programs

8.1 CLOs Measurements
The CLO measures are produced for each course at the start of the academic semester its
distributed to the course managers. This way is used in order to measure the quality of
the teaching process and how the course understood by students. The processes of this
start with the CLOs weight distribution that are sent to the instructor from the quality and
development committee. The following figurel as example of programming 1 course
shows the CLO weight distribution . The CLOs weight is obtained from students for
written test 1, written test 2 and Final exam are shown in Figure 6, Figure 7 , and Figure
8 respectively. The overview achievement of the CLOs for the programming 1 course is
presented in Figure 9.

CS 111: Programming 1 (Section CB14)

Assessment of S1-1439/1440 Outcomes

CLO- CLO- CLO- CLO- CLO- CLO- CLo- cLo-

CLO# 11 12 21 22 23 34 a1 42
Proportion of 10.00 10.00 20.00 30.00 15.00 5.00 5.00 5.00
Marks / Weight % % % % % % % %
Marks 05 20 30 2 5 5 5
Homework (10) 1.0 | 1.0 20 | 20 | 00 0.0 20 | 20
Practical Tests (5) | 00 | 0.0 00 | 00 | 00 5.0 00 | 00
Quizzes (5) 10 | 20 00 | 00 | 00 0.0 1.0 1.0
Written Test1 (15) | 50 | 490 20 | 20 | 20 0.0 00 | 00
Written Test2(15) | 10 | 00 40 | 80 | 20 0.0 00 | 00
(F;:::ltf::{lﬂm) 00 ] 00 20130 1 4y 00 20 | 20
(th::::;) ) | 20 30 1001180 1 490 0.0 00 | 00
Total | 10.0 | 10.0 20.0 | 300 | 15.0 5.0 50 | 50

Figure 5 : CLOs weight distribution for Programming 1 course .
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hEl i Written Test!
Method (15 Marks)
(Marks)
CLO- | CLO- CLO- | CLO- | CLO- CLO- CLO- | CLO-
CLO-# 11 1.2 21 22 23 31 4.1 4.2
10.00 | 10.00 20.00 | 30.00 | 15.00
Weights % % % % % 5.00% 5.00% | 5.00%
Proportion of
Marks 5.0 4.0 2.0 20 2.0 0.0 0.0 0.0
Assessment
Results 2.6 3.3 1.6 0.7 0.4 0.0 0.0 0.0
Details:

Relev
ant Qs

1

Relev  Relev

antQs antQs
6,
234, o

Relev
ant Qs

Q21

Relev
ant Qs

Relev
ant Qs

Weight (Marks) 5.0 4.0 0.0 0.0 2.0 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3900914 4 3 1.5 0 0 0 0 0
3900948 2 2 1.5 0 0 0 0 0
3900951 1 &l 1 0 0 0 0 0
3900957 5 4 2 2 2 0 0 0
3901039 2 3 1.5 0 0 0 0 0
3901055 4 &) 05 0 0 0 0 0
3901064 1 4 1.5 0 0 0 0 0
3901113 2 4 2 2 0.5 0 0 0
3901177 2 4 2 0.5 0 0 0 0
3901273 4 o) 2 2 1 0 0 0

Average 2.6 33 1.6 0.7 0.4 0.0 0.0 0.0
Figure 6: CLOs weight for written test 1
b Witten Test2
e (15 Marks)
(Marks)
CLO- | CLO- CLO- | CLO- | CLO- CLO- CLO- | CLO-
CLO-# 1.1 1.2 21 22 23 31 41 4.2
10.00 | 10.00 2000 | 3000 | 15.00
Weights % % % % % 5.00% 5.00% | 5.00%
Proportion of
Marks 1.0 0.0 4.0 8.0 2.0 0.0 0.0 0.0
Assessment
Results 0.9 0.0 3.0 5.1 1.5 0.0 0.0 0.0
Details:

Relev
ant Qs

Weight(Marks) | 1.0 | 00 | 00 | 00 | 40 | 80 | 20 | 00 | o0 | 00 | 00 | 00 | 00 | 00 | 00
3900914 1 0 3 6 2 0 0 0
3900948 1 0 2 2 0 0 0 0
3900951 1 0 3 5 1 0 0 0
3900957 1 0 4 8 2 0 0 0
3901039 1 0 3 35 2 0 0 0
3901055 0 0 4 5 2 0 0 0
3901064 1 0 4 4 2 0 0 0
3901113 1 0 3 8 15 0 0 0
3901177 1 0 2 1 0 0 0 0
3901273 1 0 2 8 2 0 0 0

Average | 09 | 0.0 30 | 54 15 0.0 00 | 00

Figure 7: CLOs weight for written test 2
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Assessment Final Exam (theoretical)
pen (40 Marks)
(Marks)
CLO- CLO- CLO- CLO- CLO- CLO- CLO- CLO-
CLO-# 1.1 1.2 21 22 23 31 41 4.2
10.00 10.00 20.00 30.00 15.00
Weights % % % % % 5.00% 5.00% | 5.00%
Proportion of
Marks 2.0 3.0 10.0 15.0 10.0 0.0 0.0 0.0
Assessment
Results 1.9 20 5.6 9.5 7.2 0.0 0.0 0.0
Details:

Relev Relev  Relev Relev  Relev Relev Relev Relev  Relev
ant Qs antQs antQs antQs antQs antQs antQs antQs antQs

6-11,

3,4,5 c4, e

c3 30,B

Weight
(Marks) 20 | 30 | 00 | 00 | 100 | 150 | 100 | 0.0 | 00 | 00 | 00 | 00 | 00 | 00 | 0.0
3900914 2 3 3 |12 | 7 0 0 0
3900948 2 3 45 | 71 7 0 0 0
3900951 2 1 5.5 75 ) 0 0 0
3900957 2 2 7 | 11 | 85 0 0 0
3901039 2 2 6 8 | 95 0 0 0
3901055 2 2 55 | 11 9 0 0 0
3901064 2 0 4 | 55 | 45 0 0 0
3901113 2 3 7 | 105 s 0 0 0
3901177 1 2 6 | 125 | 8 0 0 0
3901273 2 2 7 | 10| 7 0 0 0

Average | 19 | 20 56 | 95 | 72 0.0 0.0 | 00

Figure 8: CLOs weight for final exam

C5 111: Programming 1

Assessment of $1-1440/1441 Outcomes

CLO-# CLO-11 Clo-21 ClO-2.2 Clo-2.3 Clo-3.1 Clo-41 Clo-4.2
Proportion of Markes / Weight 24.00% 18.00% 30.00%  17.00% 3.00% 3.00% 5.00%
Markes
Lab: Homeworks & Project (10) 0.0 0.0 3.2 0.0 2.5 0.8 1.3
Lab: Quizzes (10) 0.0 1.9 2.2 1.8 0.0 0.8 0.8
Written Testl (15) 39 2.3 2.8 2.5 0.0 0.0 0.0
Written Test2 (15) 34 2.4 3.6 2.5 0.0 0.0 0.0
Final Exam (practical) (10) 0.0 0.0 3.5 1.4 0.0 0.8 13
Final Exam (theoretical) (40) 8.8 6.8 5.5 37 0.0 0.0 0.0
Total 16.1 13.5 20.7 11.9 2.5 2.4 3.4
67.1% 75.0% 62.9% 69.7% 24.4% 81.3% 62.8%

Figure 9: Overview of achievement of CLOs

8.2 PLOs Measurements.
Program Learning Outcomes (PLOs) is a process to measure the knowledge, cognitive
skills, and psychomotor that students gain from the program after their graduation and
it’s judging how the students attain the program. The PLOs were measured based on the
results of CLOs for each course at the end of each academic semester. These PLOs were
mapped to student outcomes (SOs).
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9. A Streamlined Approach to Annual Program Review of Academic
Program (Framework/Methodology)

Every academic program has a vision that it follows and the realization of any vision is
only possible through continual improvement of the program so as to strengthen it and
make it in line with the vision. This continual improvement involves frequent reviews of
the various aspects of the program and generally this frequency is on a yearly basis and
therefore it is called as Annual Program Review (APR). The current section focuses on
providing a streamlined approach to the APR for programs offered by College of
Computer Science and Engineering, Taibah University.

The sole objective of the Annual Program Review (APR) is to drive continual
improvement in order to enable program achieve excellence in delivering the program in
totality. In fact the APR is the reflection of the thorough scrutiny of academic program
for any given year that has passed. This scrutiny helps in identifying the lacunas and
shortcomings if any in delivering the program so that the corrective action is strategized
for overcoming them. Furthermore even the vital areas of strengths are also identified so
as to further strengthen them and leverage them effectively in delivering programs. All
this would be achievable only by sheer dedication and active involvement of all the
concerned people in charge by following a solid streamlined approach to APR. Towards
this a framework/methodology has been proposed which can be seen in the Figure below.
This is a high level diagram. The below sections provide an explanation of the proposed
Framework/Methodology along with the guidelines to carry out various procedures/steps
listed in the Framework.

9.1 Academic Program as an Ensemble

At the core of this framework is the perspective of an academic program as an ensemble
as shown in Figure 1 and Figure 2 below. The program does not exist in isolation and has
its active involvement and interaction with the internal & external stakeholders within the
boundaries of internal & external environment. In other words, an academic program is
affected by and affects the internal & external stakeholders and the events occurring in
the internal & external environment. All that is within the context of program and directly
involved with program is considered as internal and everything beyond it is external. For
e.g. the other departments/programs running in the same college/department are also
external to program, and this criterion would be adopted in every situation while
determining the internality and externality. Thus, as a whole program is nothing but the
ensemble of program, internal & external stakeholders and the internal & external
environment. It is this ensemble that is being scrutinized for the APR. This is shown in
the topmost part of the Figure 10. For the purpose of APR the three important
data/information units are considered to emerge out of this ensemble as shown in Figure
11 below and the details of acquiring them from an authentic source and preparing them
for analysis are provided in the next section.
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Figure 11: Program as an ensemble

9.2 Data/lnfo Acquisition & Preparation

The data/info related to various aspects of the program is represented as an ensemble
which was discussed above. The proposed framework considers three important
data/information units that are considered to emerge out of this ensemble as shown in
Figure 1 above. The base for the APR is the data/information unit’s acquired from an
authentic source. Finally their preparation to suit the analysis is very crucial for APR.
In brief the following steps could be considered for every data item/info that belongs
to one of the three data/information units.

- Acquire the data item/info from an identified authentic source(s).
- Prepare the data in the format required for analysis.
- Validate the prepared data item/info with concerned stakeholders.

9.2.1 Acquisition From An Authentic Source

As mentioned above, the individual pieces of data/info present within the above
mentioned units of data/info have to be acquired from the corresponding identified
authentic source. For e.g. the authentic source for student’s grade distribution data
across various courses is the Taibah University database into which this data is
submitted by the faculty once the course is completed. The reason for Taibah
university database to be authentic is that there are very few chances for an erroneous
data to be fed into the database, because in such a case the concerned student would
immediately raise up his voice. Thus there is a validation of data happening here
automatically by the students. Therefore the principle to be understood here is that an
authentic source of data is a validated source of data.

Another level of validation (secondary validation) that can happen is in situations
where there are additional sources of data along with the primary source of data which
in an ideal scenario would be authentic. Consider the same example of student’s grade
distribution data across various courses. This could also be acquired from the course
reports submitted by the faculty. This is not authentic unless it is validated by cross
checking it with the Taibah University database and this is secondary validation. In
this example the secondary validation ensures that the course reports are being
prepared with the desired quality. Thus another principle that emerges out is that in
certain cases the secondary validation ensures the proper processes being followed
with desired quality which is very critical for a successful APR.
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9.2.2

9.2.3

Preparation and Final Validation

Once the individual pieces of data/info are acquired from the authentic source it has
to be understood and finally formatted depending on its further usage. For example
in the case of student’s grade distribution data across various courses, the data from
various courses has to be understood and finally tabulated such that the grade info
for all the courses is available in one table. The relevance of any data depends on its
usage in APR. For instance the student’s grade distribution across all courses is
relevant for the grade distribution analysis.

There could be slippages while the data items/info is prepared by formatting as per
the needs of the analysis. Thus before continuing with the analysis a final validation
is done to ensure the correctness. This validation is done by internal stakeholders.
The internal stake holders could involve two types of people(s)

- The one’s performing the analysis itself

- Those who will be identified as the agents of improvement initiatives after
the analysis has been done and who are also the primary sources of data/info
generation.

For the first case the validation will be performed by comparing the formatted data
item(s)/info for correctness against the authentic source. In the second case the
formatted data item(s)/info is sent to the internal stake holders for confirming the
correctness of the data. Consider the example of grade distribution data, after
preparing the data from all the courses in the tabular format, the validation can be
done by both types of internal stakeholders mentioned above. In the first case the
analyst performs the validation by comparing the formatted data with the data from
the authentic source which is the university database. In the second case the formatted
data is sent to the concerned faculties to ensure its correctness. In an ideal scenario it
is recommended to perform the validation using both types of internal stakeholders
as mentioned above. This is because any errors generated in the preparation stage
will lead the analysis to toss. Hence the final validation is very crucial for the
successful APR.

Mapping of Data Items/Info

The various data items/info correspond to the different standards that a program is
adhering to. It is very vital to map the various data items/info to these standards since
a program will be judged largely by the extent to which the standards are met. With
this mapping in place it will be easy to compute the health of these standards through
the analysis of the data items/info corresponding to the standards. Similarly the other
type of mapping that could be performed is the mapping of data items/info to the
corresponding data unit from the three data units that are considered to be generated
by the ensemble as discussed above. This would give another set of holistic
perspectives of assessing the health of a program, i.e. one could say a program is very
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good operationally but needs to improve its interaction with stakeholders. The
conclusions that the program is very good operationally and needs to improve its
interaction with stake holders can only be obtained by analyzing the data-items/info
corresponding to the data unit program operational data and the data unit program
interaction info correspondingly. Thus in brief both the standards and the three data
units would help in providing the holistic views of the health of a program.

9.2.4 Acquisition & Preparation Details

In order to facilitate the data/info acquisition and preparation a document
APR_ACQ PREP.xIsx has been prepared. This document provides all the details for
every individual data item/info. The details include but are not limited to, identified
authentic source, people identified as providers, required format(s), types of analysis
that will use it, corresponding standard, corresponding data unit from the three data
units and finally its brief description.

9.25 n-Depth Analysis

With all the formatted, authenticated and validated data/info in place, the stage is set
for the in depth analysis. As mentioned above in the beginning of the chapter the
main task is to scrutinize the Computer Science program and the in-depth analysis
serves as a tool for this. The objective is to identify the areas of strength and also the
areas of improvement. Both quantitative and qualitative analysis could be adopted
depending on the type of data/info.

9.2.6  Qualitative and Quantitative Analysis

Qualitative analysis is the analysis of quantifiable data, in simple words numeric data.
Exploratory and inferential statistical techniques could be utilized here. Other relevant
statistical techniques could also be utilized. Example for quantitative analysis is the
analysis of the grade distribution data across all courses to identify significant patterns
/anomalies in grade distribution which is an important aspect of course delivery. Both
the exploratory analysis technique like box-and-whiskers plot and an inferential
statistical analysis technique like t-test could be used in this example. Similarly
qualitative analysis is the analysis of non-quantifiable data. An example for this is the
analysis of management info wherein, the difficulties experienced by the management
in running the computer science program are analyzed. Qualitative analysis is often done
by the experienced people involved in management and by those who have strategic
vision. At large the Analysis should be performed so as to compute various important
statistics that would reflect the current state of the various aspects of the program and
finally apply appropriate analysis technique to identify both the Areas of Improvement
and Areas of Strength of a program for the academic year.
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9.2.7 Steps for The Analysis

In brief the following steps could be adopted for identifying areas of improvement and
areas of strengths.

For Quantitative Data

- Compute the required descriptive statistics from the authenticated and validated
data. These stats represent the aspect of a program under scrutiny along with its
use in analysis

- Apply appropriate comparative analysis technique(s) to identify the best and
worst patterns.

- Validate if the best and worst patterns are significant enough to be considered as
areas of improvement or as areas of strengths.

For Qualitative Info:

- Deduce the important facts from the authenticated and validated information.

- Apply appropriate reasoning and deducing technique(s) to identify the best and
worst patterns.

- Validate if the best and worst patterns are significant enough to be considered as
areas of improvement or as areas of strengths.

9.3 Analysis Details

Performing a good analysis is always a challenging task. However this could be made
easier with appropriate guidelines. For the APR various aspects of a program have to be
analyzed and henceforth these constitute various types of analysis. Each of these various
types of analysis has certain standard(s) that are being assessed. The common objective
for analysis of all types is identifying areas of Improvements and strengths. Only in some
types of analysis, it suffices to compute necessary statistics to reflect the current state of
a program aspect that is being scrutinized. Furthermore each type of analysis could have
its own sub objective. The details for each type of analysis are provided in the document
APR_ANALYSIS TYPES.xIsx. Each analysis type has a sub objective if applicable,
recommended analysis technique(s), data item(s)/info required, an example of performing
the analysis on the corresponding data item(s)/info by the application of one or more of
the recommended analysis techniques, standard(s) being scrutinized and perspective
being scrutinized. The perspective being scrutinized is one of the three perspectives wiz
operational, program Interaction and general program perspective. These perspectives are
based on the mapping of the data item(s)/info with the three units of data which are
considered to be generated from a program as an ensemble, as discussed above.
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9.4 Reflections

With the analysis done and the various computed statistics, areas of improvement and
strengths at hand, it is time for reflecting on them. The reflection of areas of
improvement will provide the root causes which will help in establishing
recommendations for improvement. Furthermore, of particular interest will be the
reflection of areas of strengths as such a reflection will help in establishing the learning’s
useful for the continual cycle of continual improvement.

9.4.1 Reflecting On Areas of Improvement

The reflection on Areas of Improvement would follow the below four levels :

- The first level of reflection would identify the preliminary root cause(s)

- The second level of reflection would involve further investigation of the
preliminary root causes to arrive at the true root causes.

- The third level would focus on establishing the recommendations for
improvement based on the true root causes.

- The fourth level of reflection would provide any important lessons learnt which
will be referred to as learning’s. Reflecting on an Area of Improvement would
not yield learnings always.

Consider an example of a grade distribution analysis in which a particular course was
identified as having significantly higher percentage of students failing. Suppose on
identifying the preliminary root cause for this by investigating it with the students, it was
realized that the exams were extremely tough. Now on reflecting thoroughly on this
preliminary root cause it was discovered that the exams were tough because the students
remained absent quite frequently. Based on this, the recommendation is done to enforce
stricter rules in order to make students appear for the classes and get actively involved in
the course work. One of the possible lessons learnt could be that the students complaining
about extreme difficulty in solving the exam questions is not because the questions were
actually tough, instead it was because they had not undergone the course work in totality
with true spirit.

The above example was pretty straightforward, but in reality the root causes would not
emerge out so easily. It might happen that n number of root causes precede the true root
cause and these n root causes that precede the true root cause may have a complex network
structure with interdependencies. Therefore in general whether simple case or complex
case all those root cause(s) preceding the actual root cause constitute the first level of
reflection and the final true root cause falls in the second level of reflection.
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9.4.2 Reflecting On Areas of Strengths

The areas of strengths are pretty straight forward and with suitable reflection
appropriate lessons could be learnt from them and these lessons would constitute the
learning’s for driving the continual improvement of program.

9.5 Establishing Improvement Initiatives

One of the important outcomes of the reflection stage is the recommendations for
improvement. In order to make the APR truly fruitful these recommendations have to
be implemented. Towards this the following steps could be followed

Group related recommendations to form improvement initiatives.

Assess the improvement initiatives for feasibility of their implementation which
mainly involves validating them against the vision/objectives of program. Such a
validation could be done by considering the impact of implementing these
initiatives on the vision/objectives of program.

Consider the feasible improvement initiatives and try to tune the infeasible
improvement initiatives to make them feasible. The tuning could involve discarding
the recommendation(s) from the improvement initiative which are not feasible or
refining those recommendation(s) to make them in line with department
vision/objectives. In the worst case when nothing works out the entire initiative
could be discarded for that movement of time and could be considered if any
changes in the vision/objectives of program make it feasible.

Draw up the plans for implementing the feasible improvement initiatives and assign
it to the concerned people for implementation and track their progress.

Once the implementations are completed look for any new lessons learnt by the
implementation of the improvement initiatives.

9.6 Documentation

The different insights that are acquired during the APR have to be documented. Three
different documents have been recommended by the current framework viz Annual
Program Report (APRT), Lessons Learnt and Review Report. Each of these documents
has a corresponding template to be followed which helps in recording the required
insights/outputs obtained during the APR. The document APR_TEMPLATES.xIsx
provides the description and the link to the templates for the above mentioned three
documents. These documents are stored in the annual program review knowledge
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repository which serves as the reference for both Quality Assurance and also for future
APR’s.

9.7 Role of Quality Assurance & Enhancement

It is desirable to have the APR within the framework of quality assurance & enhancement
managed by the quality committee. Thus its role in APR is of specific interest. As shown
in the above figurel it provides standard practices to be followed in various stages, like
for e.g. during data/info acquisition stage of APR it could provide standard practices to
be followed in acquiring the data/Info from the various authentic sources. It also provides
standard practices for the in depth analysis by providing guide lines on the various
analysis techniques to be used. Lastly it provides standard practices to be followed in
establishing the improvement initiatives. Here the standard practices may be guidelines
in terms of the criteria for forming the valid improvement initiatives. Furthermore it could
infer standard practices from the APR knowledge repository. This is evident by the arrow
following from APR knowledge repository to the quality assurance & enhancement.
Finally during the data acquisition stage of APR, KPI definitions and also the benchmarks
are obtained from the quality assurance and enhancement

This section proposes and explains the APR framework/methodology to be adopted for
conducting the APR of program offered by the CCSE, Taibah University. The
framework/methodology provides the general specifications for the various stages of the
APR. It does not get into the intrinsic details of how exactly any particular step in the
review is carried out. The framework points to other auxiliary documents which provide
additional details for carrying any given step of the review successfully. This decoupled
arrangement makes the framework adaptive and flexible. Adaptive to any changes that
occur since these changes will be incorporated in the auxiliary documents without
affecting the framework. It is flexible by providing the scope for evolution of any process
through the auxiliary documents. Thus the framework provides the high level general
specifications/guidelines for carrying out the APR. The success of Annual Program
review is not about just following this document to word but it is largely about
understanding the principles, methodologies and guidelines presented in this document
,and acting on them with true spirit and enthusiasm coupled with one’s experience.
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