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Abstract: Scientific programs in higher educational institutes are measured by
their performances in showing evidences for expected quality assurance levels
and for obtaining the academic accreditation. However, obtaining an accreditation
for a scientific program is a lengthy process, as it requires extensive efforts from
all members belonging to the program. The Accreditation Board for Engineering
and Technology (ABET) accreditation is a common form of quality assurance that
is based on different areas such as computing, engineering and sciences. In order
to determine the ABET accreditation, several processes and methods are assessed
to guarantee the required accreditation. Similar to many other programs, the Infor-
mation System (IS) programs require an ABET accreditation so that their aca-
demic processes could be aligned with standards. In this paper, a new
framework is implemented based on particular processes for ensuring a high qual-
ity IS program and acquiring the ABET accreditation. Further, the paper elabo-
rates a number of preparation steps that are taken into account for evaluating
the IS program’s objectives and outcomes based on an efficient and improved pro-
cess. Finally, the process applies the obtained evaluated results in order to develop
the IS Program.

Keywords: ABET accreditation; assessments; continuous improvement;
information system; program outcomes; quality assurance

1 Introduction

At present, computer education is an important track for developing a community. One of the main
objectives of computer education can be achieved by aligning the acquired knowledge, competence, and
perception of computers. In fact, computer education aims at constructing the awareness of one of this
century’s universal technologies. Additionally, computer education includes a variation of disciplines (i.e.,
hardware and software). Therefore, quality is a significant issue in this field, and thus, adopting
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assessment procedures is necessary for achieving this goal. Attention has been paid to the learning process
through several aspects, e.g., cyber security education [1,2], electrical engineering education [3],
telecommunication engineering education [4,5], mechatronics education [6], Computer Science Program
[7], and Engineering Program [7]. Saudi Arabia, which is considered one of the fast ever-developed
countries in the Middle East, emphasizes the alignment of its educational system based on various global
standards for producing highly qualified graduate students. To achieve this goal, the Ministry of
Education (MOE) requested Saudi universities to obtain an accreditation for their programs. The Imam
Mohammad Ibn Saud Islamic University (IMSIU) represents the second largest university with a total
number of students reaching over than 90,000 students. This university exploits its initiatives to achieve
the mission of the MOE in Saudi Arabia. The Information System (IS) program represents one of the
scientific programs at the College of Computer and Information Sciences in the IMSIU. In fact, it
acquired its academic accreditation via the Accreditation Board for Engineering and Technology (ABET).
This program ensures that its outcomes are locally and internationally equivalent to their peer programs.
The equivalence allows the program to align its educational process with its standards, and to raise the
prestige of its degree programs, which are offered by the university. Further, the equivalence allows the
program to align its outputs with the MOE’s vision.

The ABET controls most of the accreditations in the United States, which has been recognised by many
educational institutes across the globe [8]. In fact, it represents one of the oldest accreditation body for
technology and engineering programs, which was established in 1932 [9]. Moreover, it represents a non-
profitable and non-governmental organisation that is responsible for accrediting different colleges and
university programs through several disciplines, including the computing discipline. The accreditation of
such programs emphasises to meet established standards that can enable graduates to gain access through
several critical and technical fields, which pave the way for innovation, emergence technologies, and
anticipation of welfare and safety needs toward the public [10]. Many challenges are experienced in
preparing the main report of a self-study for the accreditation process [11], including the heavy workload
of faculty members and the lack of available training and management commitments [6].

The ABET accreditation assists in improving learning experiences and program quality regardless of
how a lengthy process requires combined efforts from the entire involved stakeholders. In the field of
computing, the ABET establishes particular criteria for programs by meeting an appropriate on-demand
accreditation [12]. These criteria shed the light on various computing programs that assure the assessment
of particular procedures by satisfying a particular program and outcomes of educational objectives. To
achieve that, continuous improvements are employed to document data for assessing the achievement of
different programs that are related to a number of educational objectives and outcomes, and for
evaluating different ways of meeting its extent. The assessment requirements of the ABET accreditation
are relevant to information system programs [13]. One type of quality assurance is based on an
educational accreditation, which relates to the establishment of the status, legitimacy or appropriateness of
a module of study, program or institution [14]. In terms of the accreditation process, the operations and
services of educational institutions are evaluated by an external body (e.g., an accreditation agency) in
order to determine if applicable standards are either met or not [15]. Meeting these criteria allows the
program to obtain an accreditation from the ABET agency. One of the key elements of these criteria is to
apply a continuous improvement process by assessing particular procedures for the program’s objectives
and outcomes.

This paper describes the experience of the IS department at the IMSIU in accrediting the IS program and
the quality assurance system that have far been followed during the accreditation stage. To align the academic
processes of a scientific program and its standards, the outcomes of the program should be persistently
assessed and the parts of the program should be identified to acquire corrective actions. Hence, this can
be achieved by critically analysing and evaluating the program’s objectives and outcomes, and by
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collecting the responses of the program’s constituencies. Therefore, the main research question that is likely
to emerge is “What are the key procedures that should be applied to the IS program and should successfully
lead to ABET’s accreditation?” The results of applying the procedures of the continuous improvement
process are described in detail in this paper. The remaining sections of this paper are outlined as follows.
Section 2 presents the secondary research, which forms the literature review. Details on the followed
accreditation process that are based on a case study are given in Section 3. The applied quality assurance
system is introduced in Section 4, while the obtained assessment results and the applied actions of the
continuous improvement process are further discussed in Section 5. Finally, Section 6 concludes the paper.

2 Literature Review

Curriculums of academic programs comprise technical and professional requirements that include
general education requirements and electives. The program complies with these requirements in order to
prepare students for a professional career and further studies in the computing discipline [16]. Developing
an educational program must be aligned with the mission and objectives of this program. Computing
programs must also provide proofs for achieving particular skills and technical knowledge via its students
upon their graduation [17–20]. Achieving accreditation criteria is an evidence of performance for the
quality of higher education. Additionally, an accredited degree provides a recognised reputation that can
assist in supporting the promotion and marketing of different scientific programs [21]. Students’
outcomes represent continuous improvements and accreditation for the core of the process. In particular,
they are used to fulfil their needs and meet different objectives of educational programs and student
outcomes [22–24]. The department of IS works extensively to meet the ABET’s criteria by formulating a
number of procedures related to quality assurance for the educational process where this department
develops its mission for this purpose. Moreover, committees are established to start the accreditation
process for ensuring efficient achievements of the program’s educational objectives and outcomes.
According to the ABET program, educational objectives are defined as “broad statements that describe
what graduates are expected to attain within a few years after graduation. Program educational objectives
are based on the needs of the program’s constituencies” [10]. On the other hand, students’ outcomes are
defined as “What students are expected to know and be able to do by the time of graduation. These relate
to the knowledge, skills, and behaviours that students acquire as they progress through the program” [10].
Feedbacks from a program consistency is used to evaluate the achievement of various educational
objectives. The IS program constituently includes the following stakeholders: current students, alumni,
industry/employers and university staff.

Program committees function all together with constituent stakeholders as mentioned above in order to
revise and approve different educational objectives of a program. Constituent meetings are conducted
periodically to ensure that all stakeholders’ interests are taken into consideration. The Quality Assurance
Committee (QAC) of the department ensures that the institution and department’s objectives are
consistent with the program to be delivered. The college’s Quality Assurance and Development
Committee (QADC) holds a series of meetings with students at the end of each academic year for
obtaining valuable feedbacks. Additionally, the department requires from enrolled students to evaluate
each of the offered courses at almost the end of each semester. In fact, this activity assists in adjusting the
educational objectives based on students’ constituent feedbacks. Furthermore, industry leaders in the
Kingdom of Saudi Arabia provide meetings with the policy-makers in universities and colleges in order
to ascertain their valuable observations and comments. Such observed comments are also useful in
updating the information systems of different educational objectives related to a program according to the
industry’s perceptions. Further, alumni can evaluate their experiences with the department of information
systems by following their current career level through some surveys that are conducted by the deanship
of the college. The university administration can periodically provide the college and its departments with
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its updated and reviewed missions and objectives. The college including its departments use this information
for reviewing each Program’s Educational Objectives (PEOs) and for ensuring harmony, consistency, and
conformity among the university’s missions, the college’s missions and the IS program [25].

Many researchers have published their experiences in acquiring the ABET accreditation [24,26,27].
McKenzie et al. [27] publish their experience in developing and implementing an enhanced plan for
satisfying the process of continuous improvements of an engineering program at the Old Dominion
University, and for meeting the requirements of the ABET accreditation. Al-Yahya et al. [26] describe a
number of procedures for implementing a system of a high-quality electrical-engineering program, which
in return leads to acquire the ABET accreditation. In particular, Al-Yahya and Abdel-Halim explain the
undertaken processes and steps by the department in order to establish and evaluate the outcomes and
results that contribute towards developing the scientific programs of the department. Additionally, they
apply a set of procedures on a small sample of 23 students from the first graduation batch that is divided
into two tracks, and which is comprised of respondents of 17 students who are voluntarily selected from
the Electrical Power Engineering (EPE) department and 16 students who are voluntarily selected from the
Electronics and Communication Engineering (ECE) department. The implementation of the continuous
improvement process can improve the quality of programs, and therefore, it yields major changes on the
educational plan and teaching methodologies. Recently, Shafi et al. [24] provide detailed evaluation
strategies for the ABET-defined Student Outcomes (SOs) of the computer science and computer
information system programs. They apply a set of direct and indirect assessment methods, including
summative data analysis, formative data analysis, exit exam, and faculty and alumni surveys. After that,
they analyse their collected data during their primary research, and applied some improvement process
activities to the accreditation-related activities. The main contribution of this research is to adopt some
strategies for handling the issues and challenges that have been faced during the improvement process
of the program.

In this context, it is worth shedding the light on the accreditation process, which is related to the second
largest academic institute in Saudi Arabia, namely, the IMSIU. The quality of education is measured by
several criteria so that it can be examined to obtain accreditation and form the culture of quality
assurance. Researchers have examined various aspects related to different accreditation processes.
Nevertheless, the experiences and challenges of implementing the ABET accreditation should be
efficiently discussed within the environment of an institution. The reason behind that is to cover all
possible challenges of the human factor. The challenges that are faced by the IS program are discussed in
detail. Moreover, the processes and methodology are implemented to tackle these challenges and to
obtain the accreditation of the examined IS program, which constructs and assesses the outcomes of the
PEOs and students. Further, these processes map the PEOs’ outcomes where the results are obtained by
implementing a continuous improvement technique.

3 The Accreditation Process—Case Study

This section provides a background information regarding the IS program that is used as a case study to
exhibit the evaluation and assessment of SOs. In 2012, the IS department revised its program objectives,
structure and curriculum, and introduced many courses, which are accompanied by the revision of the
majority of course specifications and contents. In particular, it introduced different practical sessions and
course projects. The QAC was established by the IS department in order to ensure the delivery of the
quality academic program. In fact, this department consists of six faculty members. The QAC has
the responsibility of overseeing the curriculum and course contents for ensuring the conformance with the
rules and regulations that are based on quality achievements. The IS program complies with
the guidelines of professional organisations in the field of information systems such as the promoted
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organisations by the Association for Computing Machinery (ACM) and Association for Information Systems
(AIS). Additionally, the department achieves its objectives through a continuous improvement process
according to the latest quality measures. IS graduates who gain theoretical knowledge and practical skills
are able to compete and succeed in the marketplace and in relevant academic fields. The required
information that is discussed during the case study are presented in the following sub-sections, including
the missions of the college and IS program, PEOs, the mapping of the program outcomes to the PEOs,
and the mapping of the curriculum courses to the program’s outcomes.

3.1 Missions of the College and IS Program

One of the requirements for the IS program ABET accreditation is to consider the declaration of the
program’s mission. The school of computer and information system establishes its mission and program
objectives based on the following extractions that are derived from the College of Computer and
Information Sciences (CCIS) and IS department’s websites.

“The mission of the CCIS is to provide, through innovative teaching and research, science and
technology education that is aimed at producing a new generation of highly motivated, competent, skilful,
innovative and entrepreneurial scientists and professionals to help the Kingdom of Saudi Arabia become
a leading knowledge-based economy” [25].

“The mission of the IS Department is to pursue the department vision by offering and maintaining the
most effective educational programs derived from the world-class academic establishments. It is committed
to discovering, teaching and disseminating skills and renowned knowledge that are based on designing
intelligent interactive information systems and on leveraging the power of information technology to
provide solutions in organisational contexts” [28].

3.2 Program Educational Objectives (PEOs)

Students’ outcomes describe what students are expected to understand and be able to perform. On the
other hand, PEOs describe what students are expected to achieve or become following their graduation. Our
IS of the PEOs are represented as follows:

� PEO-1: Become practicing professionals with the fortitude to attain managerial and executive
positions in an industry or government.

� PEO-2: Pursue graduate studies with vigour and zeal, and attain a higher-level graduate degree in
information systems or related fields at reputable institutions of higher learning programs.

� PEO-3: Become socially responsible, mature and well-prepared leaders who are capable of assuming
positions of responsibilities by affecting and contributing positively and productively to the Saudi society.

Furthermore, PEOs are posted on the college’s website and can be accessed through the following link
[28]. Tab. 1 provides highlights of students’ outcomes (a through j) along with a description of each
outcome [29,30].

3.2.1 The Mapping of the Program’s Outcomes to Program Educational Objectives
To clearly present the connection between PEOs and SOs, the IS program designs and presents a table

that is similar to the below listed table (see Tab. 2). This table demonstrates the relationship between students’
outcomes (SO(a) to SO(j)) and the program educational objectives (PEO1, PEO2, and PEO3). Students’
outcomes support the program educational objectives such that each student’s outcomes support one of
the previously mentioned objectives for at least four places (see Tab. 2). The rows in Tab. 2 represent
students’ outcomes (a through j) and the columns represent the program educational objectives. On this
basis, it can be inferred that the entire IS program objectives are matching with the entire students’
outcomes, and there is no such outcome that is unmatched. It is significant for the college’s objectives
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stated above, including the program objectives and students’ outcomes to be mapped to show that the
educational objectives are appropriately addressed.

3.2.2 The Mapping of Courses in the Curriculum to the Program Outcomes
Each IS program outcome occurs in at least one course. According to Tab. 3, the mapping between the

tenth students’ outcomes and the relevant subset of the eighteenth required courses in the curriculum is
obviously depicted. The expected level of achievement of students’ outcomes are classified as Proficient
(P), Advanced (A) and Introductory (I). The mapping shown in Tab. 3 provides further details regarding
these classifications, which are summarised as follows:

Table 1: The students’ outcomes

SOs Description

SO-a Apply the knowledge of computing and mathematics that are appropriate to the program of
students’ outcomes and to the related discipline.

SO-b Analyse the problem, identify and define the computing requirements that are appropriate to its
solution.

SO-c Design, implement and evaluate a computer and communication based system, processes,
component, or programs that can meet the desired needs.

SO-d Function effectively in a teamwork in order to accomplish a common goal.

SO-e Understand professional, ethical, legal, security and social issues and responsibilities.

SO-f Communicate effectively with a range of audiences.

SO-g Analyse the local and global impact of computing on individuals, organisations and societies.

SO-h Recognise the needs and the ability to engage in different professional developments.

SO-i Use current techniques, skills and necessary tools for the computing practice.

SO-j Understand the processes that support the delivery and management of information systems within
a particular application environment.

Table 2: The intersection of SOs and PEOs

Students’ Outcomes PEO1 PEO2 PEO3

SO(a) √ √

SO(b) √ √

SO(c) √ √ √

SO(d) √

SO(e) √ √

SO(f) √ √

SO(g) √

SO(h) √

SO(i) √ √

SO(j) √ √
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� SO(a) is enabled in 7 information system courses.

� SO(b) is enabled in 8 information system courses.

� SO(c) is enabled in 6 information system courses.

� SO(d) is enabled in 6 information system courses.

� SO(e) is enabled in 7 information system courses.

� SO(f) is enabled in 4 information system courses.

� SO(g) is enabled in 9 information system courses.

� SO(h) is enabled in 5 information system courses.

� SO(i) is enabled in 13 information system courses.

� SO(j) is enabled in 6 information system courses.

The department assesses the outcomes for selected courses only.

4 The Quality Assurance System

The applied quality assurance system of the case study is provided in this section. The aim of this quality
is to implement a continuous improvement process that can maintain it efficiently. The department of IS
formulates a quality assurance committee with this regard. Fig. 1 illustrates the continuous improvement
process that addresses the program educational objectives and students’ outcomes related to the program.

Table 3: The mapping process between courses and SOs

Code Course name SO
(a)

SO
(b)

SO
(c)

SO
(d)

SO
(e)

SO
(f)

SO
(g)

SO
(h)

SO
(i)

SO
(j)

IS200 Introduction to Information Systems I I I P I I

IS203 Web Programming P A

IS394 Requirements Engineering A I I A A

IS320 Introduction to Databases P A A

IS309 System Analysis and Design P P I I P I

IS371 Practical DBMS I A P P P

IS391 Data Mining A A P

IS332 Decision Support Systems A P I P I

IS391 Seminar P I A

IS414 Electronic Business Strategy, Architecture
and Design

P A

IS433 Information Systems Security A P P A I I P

IS441 Project Management P A A

IS395 Enterprise Resource Planning A I A P

IS397 Geographic Information Systems I I I P

IS400 Practical Training A

IS497 Senior IS project I A A A P I P I

IS498 Senior IS project II A A P I P
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The QAC has the responsibility of overseeing the curriculum and course content issues and ensuring the
conformance with the rules and regulations for quality achievements. The department achieves its
objectives through a continuous improvement process, which is based on the latest quality measures.

The department has adopted the requirements of the ABET Computing Accreditation Commission
(CAC) as a guidance for achieving the outcomes of students’ program [12]. The QAC reviews and
decides as to whether students’ outcomes are kept the same or modified. When the QAC held a meeting
in the fall semester of 2014, it decided to keep students’ outcomes the same in order to observe their
applicability in the assessment of Cycle 2. Additionally, the department of the IS adopts the PDCA’s life-
cycle that stands for “Plan, Do, Check, and Act” in order to enhance the process of continuous
improvements [31,32]. To implement this method, the department has prepared the ground for training
and identifying a number of evaluation techniques, including the development of key performance
indicators (KPIs) for fulfilling the evaluation process. At the end of each cycle, the QAC reviews the
obtained results as a guideline for the approaching cycle, which aims at improving its performance and
process. An adequate feedback is needed for ensuring a continuous and improved process.

The established continuous improvement process passes through the following steps:

1. Collecting data of an activity for measuring its level of proficiency.
2. Analysing and evaluating the obtained performance.

3. Proposing some corrective action plans to overcome any low performance when necessary.

4. Validating and applying the proposed actions.

The assessment of the IS program occurs through its students’ outcomes where it represents the main
process that is used to collect data for assessing, analysing, evaluating and improving the program. The
IS department and the college have established the assessments for Cycles 1 and 2.

Figure 1: The continuous improvement process
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In this research, several procedures are implemented in the research methodology part. The main goal of
the IS program’s committees is to collect significant documents and facts for assessing, evaluating and
developing the IS program. Therefore, the main procedures comprise:

1. Collecting, critically analysing and evaluating program’s objectives and outcomes.

2. Conducting several surveys for collecting the responses of current students and those who have
graduated.

3. Proposing correct action plans for overcoming the low performance in some program outcomes.

4. Applying the proposed correct actions.

5. Evaluating the effectiveness of adopted plans and actions.

In fact, the entire aforementioned procedures are conducted in order to achieve the objectives of the IS
program through a continuous improvement process that is based on the latest quality measures. Students’
evaluation occurs through quizzes, midterms and final exams as there are many goals of the IS program.
However, all of these goals provide students with valuable qualitative skills. This provision fosters high-
level teaching processes that are followed by standard techniques for assessing students’ performances in
evaluating the outcomes of the learning process, and in adjusting this process for further improvements.
The intended learning outcomes of every course involve transferred knowledge, enhanced cognitive skills
and improvements on interpersonal and responsibility skills [33].

The success of reaching the goals for every course passes through the following measures, which are
related to direct performances of students. These comprise:

1. Quizzes,

2. Assignments,

3. Lab exams,

4. Midterm exams,

5. Projects and case studies,

6. Final exams,

7. Summer training evaluation, and

8. Graduation project evaluation.

In terms of the summer training, the evaluation measure is based on the following criteria:

1. Attendance sheet,

2. Evaluation report from the supervisor of the company, and

3. Students’ final report.

To ensure the achievement of course objectives, the faculty members have presented, in a corresponding
course report, a way of assessing learning outcomes. Moreover, they have provided different sheets of
students’ evaluations in order to map each evaluation that is a part of a course plan. On the other hand,
students’ performances depend on other measures that can achieve program’s outcomes such as the
current students’ survey, the alumni’s survey, the employer’s survey, and the meeting with the IS
department council.

5 Continuous Improvement Actions

This section presents the assessment results of students’ outcomes and provides continuous
improvements on actions for the IS program.
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5.1 The Assessment Results

The department has conducted the assessment in a selected set of upper-level required courses. For each
case, the instructor formulates an activity that can reflect a particular KPI and apply it to some students’
activities. When these activities are completed and graded, the instructor scores the KPIs for each sample
that relates to students' activities. The sample size is a representative that is covered for all students at all
levels. Therefore, the department flags any KPI, which does not satisfy the threshold of these criteria.
During the evaluation phase of the assessment process, the KPIs for which the thresholds are in violation
of the threshold can allow the department to scrutinise them in a suitable manner. The activity assists in
identifying which particular activity is not appropriately addressed by a particular student’s outcome. The
department scrutinizes such cases for determining an appropriate line of action that is required for
rectifying the situation.

The IS department of the QAC selects the following courses in Assessment Cycle 1 where the
assessment of the KPIs (and hence the student outcomes) can be considered, and which comprises:

� IS433: Information Security

� IS497: Graduation Project-1

� IS498: Graduation Project-2

� IS309: Systems Analysis and Design

Based on the evaluation of the results from Assessment Cycle 1, the department of the QAC decides to
modify the course selection. For Assessment Cycle 2, the QAC selects eight courses for conducting the
assessment. The selected courses are outlined as follows:

� IS433: Information Security

� IS203: Web Programming

� IS394: Requirements Engineering

� IS441: Project Management

� IS497: Graduation Project-1

� IS309: Systems Analysis and Design

� IS498: Graduation Project-2

� IS400: Practical Training

The QAC creates the rubrics and distributes them through to the instructors of the selected courses.
Accordingly, each instructor selects a random sample (around 30% to 40% of the class’s capacity) to assess
the KPIs. After that, the QAC assembles the entire rubrics and summarises the results per student’s
outcomes for all the courses that are selected in a semester. Additionally, the QAC scrutinises and
investigates those courses that address the KPIs where the results do not meet the thresholds. The QAC
department has accordingly provided recommendations that mostly fall into one of the following three actions:

� Modify the KPI that is used in the assessment process to make it more obvious.

� Update the course’s content by introducing a topic in the syllabus of the affected course.

� Address the KPI by using a different course.

Tab. 4 represents Cycle 1, which identifies the KPI problems and recommended actions.
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Due to the taken actions of the above produced recommendations, the rubrics that are used in Cycle
2 have changed from those used in Cycle 1. Other changes that are performed when transitioning from
Cycle 1 to Cycle 2 include the followings:

Table 4: Cycle-1 identifies the KPI problems and recommended actions

ID KPI KPI Description Recommendation Actions taken

IS309 (b)2a Identify the key components,
which are necessary for
modelling a system.

Rephrase the KPI so that it
appropriately addresses the
course’s content.

The KPI is rephrased.

(c)1b Use the appropriate software
design and process patterns.

Increase the rational rose through
different practical lab sessions.

Identify the IS-309’s
evidence.

(c)1c Model the design of a computer
system by using different
techniques.

Modify the syllabuses and
incorporates for further topics
that are derived from Chapter 11
(physical layer).

Identify the IS-
309 evidence
Syllabus: The
physical layer section.

IS433 (a)2a Use the elements of discrete
structures for securing the
required information.

Rephrase this KPI to make it
more obvious.

The KPI is rephrased.

(e)1a Describe all professional
responsibilities in the field of
computing.

Rephrase this KPI or assign a
different KPI from students’
outcomes (e).

The KPI is rephrased.

(e)2a Implement the design solution
for a given problem.

Rephrase it to make it sufficiently
explicit.

The KPI is rephrased.

(e)3a Recognise legal characteristics of
a current computing topic.

Modify the syllabus to
incorporate all privacy issues.

A privacy topic is
added into a course’s
syllabus.

IS498 (a)1b Develop efficient algorithms to
solve an emerged problem.

Remove the KPI. The KPI is removed.

(g)1b Consider a variety of available
options in the computing design,
and select an appropriate choice
based on their impacts.

The KPI is not directly relevant
where rewording or rephrasing of
the KPI is recommended.

Removed from the
IS498’s assessment.

(g)2a Understand the impact of
computing solutions on the
society and environment based
on a global context.

The relevancy of the entire
students’ outcomes is
questioned, where KPI (g) 2a is
removed from the courses’
rubrics.

Removed from the
IS498’s assessment.

(g)2b Explain non-technical issues
such as sustainability and
entrepreneurship through a
global context.

The relevancy of the entire
student such that the outcomes
are questioned where KPI (g) 2b
is removed from the IS498’s
rubrics.

Removed from the
IS498’s assessment.
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1. Adding the “privacy/ethics” topic in the information system security course to appropriately enable
the KPI (e)3a for the students’ outcomes (e);

2. Special requests are received from some faculty members regarding the rephrasing or modification
processes of some KPIs as they are found not to be directly relevant to the courses. These
requests include all KPIs that are derived from IS394 (Requirements Engineering) and IS441
(Project management).

During the assessment of Cycle 1, the department creates a number of KPIs for each student’s outcomes.
In fact, these KPI’s are derived from partitioning a particular student’s outcome. For example, “Apply the
knowledge of computing and mathematics that is appropriate to the discipline” is a statement of the SO
(a). The department partitions this type of students’ outcomes into two segments, which are comprised of
SO (a)1 and SO (a)2 according to the following respective statements:

� “Apply the knowledge of computing that is appropriate to the discipline”.

� “Apply the knowledge of mathematics that is appropriate to the discipline”

For each segment, the department establishes a set of KPIs that it used as a direct assessment vehicle for
ensuring the achievement of a particular student’s outcomes.

5.2 Actions Taken when Transitioning from Cycle 1 to Cycle 2

The scoring results are based on the following criteria; 1 = Unsatisfactory, 2 = Marginal, 3 = Satisfactory
and 4 = Excellent. The percentages of the samples that score “1” are computed as the percentages of samples
that score “3” or “4”. If the percentage of the samples that score 1 s is significantly more than 10%, it can
become an issue. If the percentage of the samples that score 3 s and 4 s is significantly less than 70%, it can
also become an issue. Periodically, appropriate modifications of KPIs are performed by applying them
through different courses. Additionally, courses’ contents are updated thoroughly to ensure that they are
inline and synchronised with students’ outcomes. During the assessment of Cycles 1 and 2, it can be
inferred from Fig. 2 that the 13th and 18th KPIs, are respectively, derived from Cycles 1 and 2 that do not
meet their intended threshold among several courses. Furthermore, updates are produced when the
transitioning process from Cycle 1 to Cycle 2 contains some topics that are added to some courses in
order to enable KPIs for students’ outcomes. Tab. 5 highlights the KPIs during the assessment of Cycle
2 for each student’s outcomes. The rubrics that are used in Cycle 2 and changed from those used in Cycle
1 are also provided in the table.

Figure 2: The assessment results of Cycles 1 and 2 (KPIs do not meet the given threshold)
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Table 5: The assessment of Cycle 2’s KPIs and the used rubrics for each set of the KPI

KPI Set (a)1

(a)1a. Use the provided models for data representation.

(a)1b. Develop efficient algorithms for solving an emerging problem.

(a)1c. Express the knowledge of different language definitions and implementations.

KPI Set (a)2

(a)2a. Use elements of discrete structures for securing the required information.

(a)2b. Choose an appropriate mathematical strategy for solving an emerging problem.

(a)2c. Execute appropriate mathematical skills for solving an emerging problem.

KPI Set (b)1

(b)1a. Demonstrate an appropriate reasoning based on the correctness of a given system.

(b)1b. For a given problem, analyse two possible solutions and select the most efficient solution.

KPI Set (b)2

(b)2a. Identify the key components that are necessary for modelling a prospective system.

(b)2b. Produce different types of requirements for a given system.

KPI Set (c)1

(c)1c. Model the design of a computer system by using different appropriate techniques.

KPI Set (c)2

(c)2a. Implement the designed solution for a given problem.

KPI Set (c)3

(c)3a. Judge the requirements that can solve a given problem.

KPI Set (d)1

(d)1a. Fulfil teams’ duties and share them into the tasks of the prospective team members.

(d)1b. Research and gather the required information.

(d)1c. Delegate a number of required tasks among the team members.

KPI Set (d)2

(d)2a. Produce a unified report for the team project.

KPI Set (e)1

(e)1a. Describe the professional responsibilities in the field of computing.

KPI Set (e)2

(e)2a. Recognise different ethical issues that are involved in a professional setting.

KPI Set (e)3

(e)3a. Contrast the legal characteristics that correspond to the current computing topic.

KPI Set (e)4
(Continued)
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Table 5 (continued).

(e)4a. Recognise and describe the current issues in the field of security.

KPI Set (e)5

(e)5a. Identify a number of significant responsibilities to the society such as the responsibility of acquiring
computing professionalism.

KPI Set (f)1

(f)1a. Write different reports of professional looking.

(f)1b. Describe a complex assignment based on a concise manner.

(f)1c. Introduce the required topic clearly at the right level.

KPI Set (f)2

(f)2a. Present a topic to a professional group based on a compelling manner.

KPI Set (g)1

(g)1a. Understand the impact of computing solutions on the society and the environment based on a local
context.

(g)1b. Consider a variety of available options in the field of computing design and make an appropriate
choice based on their impacts.

KPI Set (g)2

(g)2a. Understand the impact of computing solutions on the society and environment based on a global
context.

(g)2b. Explain all non-technical issues such as sustainability and entrepreneurship based on a global
context.

KPI Set (h)1

(h)1b. Acquire valuable skills in order to become a self-regulated learner.

(h)1c. Gain the maturity in understanding the field of computing.

KPI Set (i)1

(i)1a. Make informed choices of techniques that are used for solving a given problem.

(i)1b. Use appropriate modelling techniques for designing a solution to a given problem.

KPI Set (i)2

(i)2a. Use appropriate software or hardware design tools.

KPI Set (i)3

(i)3a. Demonstrate the knowledge of design and development tools.

KPI Set (j)1

(j)1a. Estimate the research and design costs, which are determined by a computer-based product within
an application environment.

KPI Set (j)2

(j)2a. Understand the process that is used to apply a computer system within an application environment.
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During the assessment of Cycles 1 and 2, the department produces a schedule of a number of assessment
activities called an ‘Assessment Plan’ that contains the following details:

� The SOs,

� The parsed SOs,

� The set of related KPIs,

� When the program enables the KPIs,

� When the department assesses the KPIs, and

� When the department plans to perform the assessment of each KPI.

5.3 The Improvement of the Generated Actions through the Assessment of SOs

The improved actions are considered for Cycle 2 based on assessing students’ outcomes at the end of the
first semester. The QAC assesses and integrates the collected data of the second semester of Cycle 2 and
recommendations and actions are applied where appropriate. Examples of assessing KPIs from Cycle
2 are illustrated (see Figs. 3–5).

Figure 3: An example of assessing SOs (a, b, and c)

Figure 4: An example of assessing SOs (d, e, and f)
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According to Fig. 3, the assessment of students’ outcomes of KPI set (a) that is enabled for the
IS203 course highlights the scores of 1 s, 3 s and 4 s of SO(a) 1a, which conform to the expected
thresholds. For SO(a) 1b, the scores of 1 s can be seen slightly higher than the established 10% threshold
mentioned above. Similarly, SO(a) 1c demonstrates that it conforms to the expected threshold of 1 s, 3 s
and 4 s. The action that is considered improves this KPI set by including appropriate implementation
activities of algorithms into students’ laboratory tasks. Additionally, KPI set (b) that is enabled for the
IS394 course demonstrates that the scores of 1 s of SO(b) 1a exceed the expected 10% threshold. On the
other hand, the scores of 1 s, 3 s and 4 s of SO(b) 1b conform to the required percentage of thresholds.
The scores of 1 s, 3 s and 4 s of SO(b) 2a conform to the given thresholds, while SO(b) 2b’s thresholds
do not conform to 1a, 3 s and 4 s. Consequently, it is recommended for this course to find a suitable
textbook that includes further topics, which are more relevant for addressing their KPIs. Finally, students’
outcomes (c) that are enabled for the IS309 course, demonstrate that SO(c) 1a, SO(c) 2a and SO(c) 3a are
addressed as required. A recommended action is taken into account to ensure providing continuous
improvements when a non-conformity threshold emerges. In fact, this non-conformity occurs due to the
involvement of students’ assignments in assessing SO(c). If some students do not submit their partial or
entire assignments, the results may be affected, and thus, it is recommended that quizzes or exams can
rather be used in this occasion.

In Fig. 4, the assessment results are presented from Cycle 2 based on students’ outcomes (d, e and f).
Student’s outcome (d) that is enabled for the IS441 and IS497 courses demonstrate that the assessment
results are efficiently addressed for it when it is applied into two different courses. Furthermore, all
targeted thresholds are conformed, and there is no further action taken for providing continuous
improvements. Student’s outcome (e) that is enabled for the IS433 course demonstrates that SOs(e) 1a, 2a
and 3a do not conform to the established 70% threshold of 3 s and 4 s scores. Consequently, a
recommended action is considered to ensure providing continuous improvements by adding further
professional and ethical topics for addressing the set of KPIs. Moreover, student’s outcome (f) that is
enabled for IS433 and IS498 courses, presents the results of the thresholds of SO(f) 1b that are non-
conformal for 1 s, 3 s and 4 s scores. In case of SO(f) 2a, the threshold of scores 3 s and 4 s are also
seen non-conformal. To handle these cases, a recommended action is considered for providing continuous
improvements that can assign particular scores on how students present their research topics during their
intended presentations. To rephrase (f) 2a clearly, it is suggested to be used in future researches. Fig. 5
introduces the assessment results from Cycle 2 for SOs (g, h, i and j).

Figure 5: An example of assessing SOs (g, h, i, and j)
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As revealed from Fig. 5, the student outcome (g) that is enabled for the IS400 course demonstrates that
the results of scoring a threshold of 1 s of KPI(g) are non-conformal, so as the thresholds of scores 1 s, 3 s and
4 s of KPI(g) 2a including the threshold of score 1 s of KPI(g) 2b. The recommended action that is taken into
consideration is to provide continuous improvements by allowing students to include their final reports for
this course, and to mention what they have learned about the “impact of computing on society” within the
local and global environments. Further, student’s outcome (h) that is enabled for the IS400 and IS498 courses
show that all SOs(h) KPIs are efficiently addressed, and no action is further taken for providing continuous
improvements. Student’s outcome (i) that is enabled for IS400 and IS309 courses show that the results of
KPI(i) 1b are non-conformal to the thresholds of scores 1 s, 3 s and 4 s when the IS400 course is used to
assess this SO. Additionally, KPI(i) 2a show that its thresholds of scores 1 s, 3 s and 4 s are non-
conformal when the same indicated course is used for assessing this SO. A recommended action is taken
for the previously mentioned results by allowing students to provide a clear report on the encountered
technical issues, which assists in addressing SO(i) more appropriately. Finally, student outcome (j) that is
enabled for the IS400 course demonstrates that the results of SO(j) 1b and 2a are non-conformal for the
thresholds of scores 1 s, 3 s and 4 s. Consequently, a recommended action is considered for continuous
improvements in order to acquire the necessary feedback from employers and students, which may assist
in assessing SO(j) much more appropriately and objectively.

5.4 Program Constituencies

The sub-section describes further details on how program educational objectives meet the needs of these
constituencies. The IS program’s constituency is comprised of the followings: current students, alumni,
industry/employers and university staff members.

5.4.1 Constituent Profiles

1. Students: The education of students constitutes the principal reason for the existence of the IS
program. The department considers its students as the first source for defining its educational
objectives where students can evaluate several activities of the department. Students can
continuously provide the department with their feedback in order to adjust some revealed issues
and to improve the educational process.

2. Alumni: The alumni of the IS program represents a mirror, which reflects the level for which the
program accomplishes its objectives. Alumni succeed in their careers based on the success of their
department following their education. The department considers their alumni as one of the main
constituencies of the IS program. The department runs a survey for recent graduates and the
alumni’s feedback assists in remedying any limitations of the program, and assists in supporting
the rigidness of their selected program.

3. Industry: The IS program provides the industry with highly qualified graduates who are capable of
adding values to their institutions and who are capable of participating towards the success of many
appropriate enterprises. Moreover, the department expects the industry to form a significant
constituency for reviewing its program educational objectives. The college establishes close
relationships with leading companies in the field of information technology in the KSA. The
college periodically invites a number of industry leaders for presenting plenary talks and seminars
within the college.

4. University: The IMSIU offers to the college and IS department an appropriate environment for
running its programs and reaching its objectives. Consequently, the university assists in defining
the IS program educational objectives and in reviewing them on a regular basis.
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5.4.2 The Constituent and Program Feedback
The university aims at developing and implementing high quality scientific programs, and hence, the

college requests periodic inputs from its constituents. To improve the curriculum and the overall
improvements of instructional delivery, a continuous review of the courses, course reports and course
specification reviews should occur in each semester. The loop of this principal feedback affects the
curriculum organisation and its contents. Faculty members provide a collection of particular feedback
forms to a given course or to the entire program throughout the college.

The college receives the feedback through these forms in order to encourage an unencumbered exchange
of ideas and responses to the material that is presented in a class and to the overall design of a given
curriculum. This is particularly assistive for students when they receive and benefit from the most up-to-
date contents and knowledge. Comments and suggestions from current and prospective students within
the college reach the persons in charge such as the dean of the college or the faculty advisor. In fact, this
activity renders students to remain connected and helpful in the instructional delivery. The college can
periodically consult the industry and government to ensure that the department’s efforts align
appropriately with their demands.

The IS department remains in contact with their current and prospective employers of its graduates
where such constituents are strongly encouraged to join the industrial affiliates program. This program
provides valuable feedback to the faculty members of a college based on students’ preparations.
Appropriate actions are considered necessary through the advising unit and/or the curriculum design and
development committees. Further, alumni’s surveys provide significant and valuable feedback regarding
their employment opportunities and the opportunity to assess program’s educational outcomes.

The department can strongly encourage former students to provide the college with an information about
their efficient preparations for their careers once they have a longer-term perspective. The feedback about the
preparation of students for the graduate school occurs through an external advisory committee, including
faculty’s colleagues at the top graduate schools. In fact, this is followed by a similar path towards industry’s
comments. Fig. 6 depicts different resulted samples of the obtained surveys from the college’s alumni.

Figure 6: Samples of the obtained surveys from the college’s alumni
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According to the results of this figure, it can be concluded that students express their satisfaction based
on the preparation and quality of education they receive from the IS program, which leads them towards a
fruitful direction in their careers. Additionally, students express their beliefs that the technical preparation
they receive can provide them with the required skills, which allow them to function effectively within a
professional setting and to function in a team setting for achieving their targeted goals. This provision
implies that the program can properly enable students’ attributes to achieve the PEOs for the IS program.

During the constituency meeting, the employers of the industry are also provided with the survey forms.
Some questions implied by employers are based on the following points:

� The quality of the IS program graduates,

� Comparisons of the IS program with other similar programs,

� The ability of the IS program to adapt to up-to-date technologies,

� Managerial and leadership skills that are exhibited by the graduates of the IS program, and

� The contribution of the IS program’s graduates towards the growth of an organisation.

Fig. 7 illustrates different resulted samples that are compiled during the last constituency meeting
according to the obtained surveys from employers.

The responses that are received from the produced survey by the alumni and employers suggest the
following points regarding the graduates:

� The overall satisfaction for the quality of education they received from the university,

Figure 7: The resulted samples that are compiled during the last constituency meeting according to the
obtained surveys from employers
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� The satisfaction of the course combination and offerings in the IS program,

� The course offerings from IS department prepare graduates to secure places for suitable careers,

� They are satisfied with the career they are pursuing, and

� They are satisfied with their employment situations.

It can be found to be proven from the results that the IS course combination can properly address
students’ outcomes and that the IS program meets its program’s educational objectives. Therefore, the IS
program’s educational objectives serve its constituencies. The program constituencies represent any entity
or organisation that can benefit from the program’s outcomes. The current objectives require periodical
revisions, which may reflect the needs of the program constituencies for a greater depth.

6 Conclusion

The strength of employing the continuous improvement process possesses a valuable gain when
enhancing the quality of the IS program, and facilitates the ABET’s accreditation. The reason behind this
is that the continuous improvement process can enhance several dimensions related to the IS program
such as the program plan, curriculum development, teaching approach and evaluation methods. Further,
the obtained findings confirm that measuring the achievement of the program’s objectives and students’
outcomes after applying the continuous improvement process is extremely effective in assessing and
developing the IS program.

The ABET accreditation assists in improving the learning experience and the academic program quality.
Nonetheless, several challenges are encountered during the process of this accreditation, including the lack of
information that should be available for different implementation procedures. Other factors involve the
workload of the faculty staff members and the lack of an appropriate training and management
commitments. The scarce of available documents and reports for outlining the required methodology and
implementing a successful accreditation for IS programs are also considered a significant factor. For the
ABET’s accreditation, assessing students’ outcomes is taken into account for the basis of the continuous
improvement process. Thus, details on implementing suitable strategies and processes for the IS program
are addressed in this research. Additionally, the achievement rates of students’ outcomes are calculated
based on a set of direct and indirect measures. The applied measures comprise conducting the data and
procedural analysis, current students’ survey, alumni’s survey, employers’ survey, and meeting with the IS
department council. Following that, the obtained results are analysed and a set of correct actions are
proposed as a plan, which forms the basis of providing continuous improvements. In order to ensure
generality, the implemented methodology along with the followed strategies and processes that are
adopted in this paper can be further applied to many different programs seeking the ABET accreditation.
Further, policy-makers in scientific departments can find this research useful prior to the start of the
accreditation process throughout their academic programs.
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