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Abstract

The mechanical engineering department of Majmaah University was being upgraded for ABET accreditation from 2017 to 2019. The quality
appraisal by an autonomous agency is the requirement for the accreditation of the university. Accreditation can be obtained either for the entire
institution or for individual programs within an institution. Universities request accreditation agencies to assess their programs, faculty, and
students’ achievement, whether they comply with the criteria set for higher educational institutions. The organization is regularly reassessed
and accredited to ensure compliance with standards. Therefore, the study aims to identify the effectiveness and efficiency of two accreditation
systems. Majmaah University had been upgrading it's academic as well as non-academic infrastructure for both regional (National Commission for
Academic Accreditation and Assessment-NCAAA) and international (Accreditation Board for Engineering and Technology-ABET) accreditation;
afterward, the ME program was recognized by international (ABET) accreditation two years ago. The study showed that criteria and standards
for academic assessment and accreditation were determined by establishing NCAAA in Saudi Arabia. The management and quality of educational
institutions under the highest international standards were ensured by focusing on higher studies institutions’ quality assurance procedures.
However, the study results revealed a lack of awareness of professional and ethical responsibility because of the absence of any ethical course in
the curriculum of ME, as noticed by Mechanical Engineering program mapping.

Keywords: Engineering; Technology; Academic accreditation; KPIs codes; Program educational objectives

Abbreviations: ABET: Accreditation Board for Engineering and Technology; NCAAA: National Commission for Academic Accreditation and
Assessment; SAQF: Saudi Arabia Qualifications Framework

Introduction

in improving its programs, reputation, and environment, facility
by benchmarking with other international and regional schools [1-
3]. Evaluating the program consequences is not an easy task. Itis a
tedious and continuous process. In particular, it needs integrating
quality factors concerning the details of the program. Post-
secondary programs are accredited through the Accreditation
Board for Engineering and Technology in computing, engineering,
applied science, and engineering technology. The Council for
Higher Education Accreditation (CHEA) has identified ABET since
1997.

Since schools and colleges seek accreditation and emphasize
their accomplishments, there is a need to explore this concern
in detail. This study answers the following questions: What does
it mean to be accredited? How is this reflected in the programs?
What accredited programs share commonly? The idea of quality
assurance has emerged with the expansion of the post-secondary
institution concerning formats and numbers such as conventional
versus online or distance education. This can be accomplished
via internal or external bodies such as international, national,

professional, and regional.

ABET accreditation is an international standard in STEM
The quality of the institution’s program is to be identified based

) o o ) R education. Graduating from an Accreditation Board for
on predefined criteria or standards. This will assist the institution
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Engineering and Technology (ABET)-accredited program means
students will surely be able to secure a job in computing and
engineering, and natural and applied sciences. Several countries
have accepted ABET accreditation, and internationally, employers
recognize ABET-accredited programs’ value. Employers seek to
find professionals who can handle complex environments and
prosper [4].

ABET accreditation ensures that the relevant programs meet
quality standards and produce graduates capable of joining the
global workforce. Additionally, ABET plays an essential role

in ensuring the quality of education for professionals who, in
return, play their part in resolving global challenges. National
Commission for Academic Accreditation and Assessment (NCAAA)
was established in Saudi Arabia to shape criteria and standards
for academic assessment and accreditation. The commission
focuses on higher learning institutions’ quality assurance system
to ensure that educational institutions’ management and quality
are at par with the highest international standards. Figure 1 shows
the results of quality and skills development, which acquired a
75% satisfaction level.

Ve

N
B Very dissatisfied
Fairly dissatisfied
DONeither satisfied
OFairly satisfied
B Very satisfied
Figure 1: Quality and skills development results.
J

The two accreditation bodies undertake the accreditation of
engineering courses and institutions of Saudi Arabia. Mechanical
engineering involves applying engineering principles, basic
sciences, mathematics, and technology to design, control, and
construct machines to develop the quality of life. Students
of mechanical engineering acquire skills and knowledge of
Electromechanical Systems and Control, Manufacturing and
Materials Science, Thermal and Fluids, Design, and Analysis of
Mechanical Systems. Majmaah University has dedicated faculty and
staff to ensure mechanical engineering quality to meet or surpass
the accreditation bodies’ quality standards. The engineering
department is well-equipped and often organizes industrial
training and visits to strengthen students’ learning process and
understanding. The current study aims to distinguish between
ABET and NCAAA by identifying the accreditation prerequisite
requirements and standards in a similar context.

There is restricted literature that discusses how to enhance
the learning process as well as conceptual understanding of
assessment and ABET accreditation in different disciplines
systematically while the literature provides different research
related toit[5-11]. For example, the majority of these contributions
emphasize the ABET accreditation experience at an intellectual
level regardless of going comprehensively or stressing only one

element of the ABET criteria, such as continuous enhancement or
evaluation mechanism [12]. Thereby, this paper emphasizes the
recently approved revisions to ABET-CAC criteria that integrate
to information systems programs. This study intends to share
the Engineering department at Majmaah University with the new
ABET-CAC standards.

Literature Review

Numerous options are available for young college students to
choose as their career. However, accreditation of the institution is
one of the key factors to be considered in the process. Accreditation
means that a self-governing agency assesses the institution under
consideration for quality. Accreditation can be obtained either for
the entire institution or individual programs within an institution.
Institutional accreditation is a voluntary process that institutions
go through. Universities request accreditation agencies to assess
their programs, faculty, and students to ascertain whether they
meet higher education [13]. Once the standards are verified, the
institution is regularly reassessed and accredited to ensure that
the whole institution continues to meet standards. Particularly,
accreditation is essential for engineering universities.

Engineering programs and other courses such as medical

specialties, education, and psychology, often require an
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independent accreditation of the courses.
certification is the purview of professional agencies focusing
on a specific study domain. ABET makes sure that the study’s
curriculum meets the prerequisite requirements [14]. On the
other hand, NCAAA academic accreditation and assessment
encourages, supports, and evaluates Saudi Arabia universities’
quality assurance procedures.

Regional (NCAAA) Vs National (ABET) Accreditation

Program-based

Table 1 shows the different NCAAA Domains of Learning
and ABET outcomes. NCAAA domains include knowledge,
interpersonal skills, cognitive skills, obligation, psychomotor,

Table 1: NCAAA VS. ABET student learning outcomes codes.

numerical, and communication technology skills. The knowledge
domain assesses the capability to recollect and communicate
information. The domain of intellectual skills assesses the ability
to use principles and concepts in problem-solving and thinking.
The domain of relational skills and accountability assesses the
capacity to take responsibility for their education and moral
and ethical growth. Psychomotor skills are essential in some
education fields and are measured as a supplementary domain
in some programs. The domain of communication information
technology and numerical skills assesses basic communication
and mathematical abilities.

Code
Domain Learning Outcomes
ABET NCAAA
(h) al The broad education is necessary to understand the impact of engineering solutions globally,
economic, environmental, and societal context.
A. Acknowledge §) a2 A knowledge of contemporary issues.
(b) b1l An ability to design and conduct experiments, as well as to analyze and interpret data
© b2 An ability to design a system, component, or process to meet desired needs within realistic
constraints
B. Cognitive Skills s . . . .
(e) b3 An ability to identify, formulate, and solve engineering problems
(d) cl An ability to function on multidisciplinary teams
C. Interpersonal Skills & ) c2 An understanding of professional and ethical responsibility
Responsibility (i c3 A recognition of the need and an ability are to engage in life-long learning.
(@) dl An ability to apply knowledge of mathematics, science, and engineering
D.C ication, . . .
Inform(:tril(r)lrllu';‘giirigilogy (g) dz2 An ability to communicate effectively
Numerical ®) a3 An ability to use the techniques, skills, and modern engineering tools is necessary for engineer-
ing practice.

In Saudi Arabia, technological and engineering programs
are competing to attain the most internationally recognized
accreditation system, ABET. The accreditation process focuses
on students’ achievements and the quality of teaching measured
through performance indicators during direct and indirect
assessments. These assessments relate to students’ outcomes
recorded in the Program Educational Objectives course portfolios
and other significant criteria that call for a Self-Study Report
presentation. In the Faculty of Engineering, Engineering programs
provide individuals a learning experience that enables them
to build up the abilities and skills to match NCAAA and ABET
requirements.

In the case of NCAAA, student outcomes and other added
results that might be expressed via the ME program are adopted as
the course’s educational objectives. The educational management
in the faculty of engineering develops a measurement and
assessment process that regularly evaluates the level of
accomplishment in terms of students’ results compared to the
five domains of learning stipulated by the NCAAA. For engineering

programs, the psychomotor domain is not applicable. All ABET
outcomes demand a higher level of learning in the engineering
subjects compared to knowledge. Minimum Level 3 of the
cognitive domain of Bloom’s taxonomy is necessary. Acquaintance
with discipline-related industrial practices is also necessary and is
accomplished through summer training activity.

ABET accreditationis proofthatan engineering program meets
the standards required to produce graduates capable of working in
STEM education. Graduates from ABET-accredited programs have
a concrete educational foundation and can play a dominant role
in emerging technologies and innovation. ABET seeks to promote
distinction in technical education by emphasizing continuous
quality improvement processes, rather than prescribing methods
[15]. A team of technical professionals and member societies
developed the criteria for ABET accreditation. Regular program
reviews are carried out by volunteers who have governmental,
academic, and industry backgrounds. ABET program evaluators
are trained to evaluate programs and perform program reviews
for quality assessment. ABET accreditation ensures that students

How to cite this article: Ibrahim M A. Comparative Analysis on Regional (NCAAA) and International (ABET) Accreditation for Mechanical Engineering
Program. Eng Technol Open Acc. 2021; 3(5): 555621. DOI: 10.19080/ETOAJ.2021.03.555621.


http://dx.doi.org/10.19080/ETOAJ.2021.03.555621

Engineering Technology Open Access Journal

have acquired the proper education and provide prospects for
the industry to guide the educational process concerning existing
and future needs. The third-party peer review is essential in the
technical fields where safety, precision, and quality are the most
important aspects.

Regional (NCAAA) institutional mechanical engineering
program accreditation

Objectives of educational program

The mechanical engineering program of Majmaah University
has been designed to prepare students for a successful career.
Graduates are expected to effectively apply problem-solving skills,
critical thinking skills, and mechanical engineering knowledge
in engineering and other domains such as business, medicine,
and law. The second objective is that graduates continue their
intellectual development through professional development
and post-graduate education. The third objective is embracing

leadership roles in mechanical engineering careers. Another goal
is to complete professional engineering education and pursuit of
advanced study and research in the mechanical engineering field.
Further, graduates are expected to engage in alternative career
choices.

The faculty of the mechanical engineering department of
Majmaah University is one of the first to obtain accreditation from
NCAAA. Figure 2a & 2b show the following years of continuous
workload, having prepared self-studies, an external evaluator
visiting the team, and the mechanical engineering program’s
commissioning performed following the official presentation to
obtainaccreditation. The faculty of mechanical engineering entered
its final stage of accreditation. The engineering program identifies
its intended learning outcomes and graduates attribute that are
consistent with the mission and matches graduate attributes at
the university level. The program’s educational objectives are
publicly disclosed, approved, and regularly reviewed.

s A\
A B _
@ Very dissatisfied BMuch lighter
BFairly dissatisfied BToo light
) o B Avrege
ONeither satisfied BToo havey
@Fairly satisfied BMuch heavier
B Very satisfied
Figure 2: (a) Overall satisfied at ME program with a faculty member at MU; (b) the faculty workload at Mechanical Engineering program.
N J

Table 2 shows the program outcomes associated with the ME
program’s course outcomes, while, resulting section validates one
of the matrices for the selected courses numbering from 1-12.
The educational objectives and learning results are in line with
the country’s qualification framework’s standards and the labor
market educational institutions’ requirements. The program also
identifies differentlearning outcomes for diverse tracks and applies
suitable tools and mechanisms for measuring course objectives
and graduate attributes. It verifies student achievement according
to assessment plans and performance levels. There is a need for
institutional commitment to the accomplishment of program
objectives for achievement. Leadership at various departments is
also involved in quality management and overseeing the quality
assurance system. For instance, the Deans or Heads of Quality are

responsible for the operation of procedures.
Student outcomes

Learning outcomes at the program level are precisely defined.
They are in line with the requirements of the Saudi Arabia
Qualifications Framework (SAQF) as well as related professional
and academic standards and requirements of the labor market. In
order to accomplish student learning outcomes, the curriculum
must conform to professional requirements. The teaching faculty
must implement effective and diverse learning and teaching
strategies and assessment tools suitable for different learning
outcomes. The attainment of learning outcomes is assessed
through various means, and the results are utilized for continuous
improvement.
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Table 2: Mapping program outcomes associated with the course to outcomes of the educational program and the following sample.

Map Course LOs with the Program
O i ME Program Learning Outcomes

al a2 b1 b2 b3 cl c2 c3 d1 d2
1 X X
2 X X X
3 X X X
4 X
5 X X
6 X X X X
7 X X
8 X X X
9 X X X X
10 X X X
11 X
12 X X

The student educational outcomes of mechanical engineering
programs include graduates’ ability to apply information in solving
practical problems. The second student outcome is the ability
to design new experiments and the ability to understand and
analyze data. The third outcome is the ability to design processes,
apparatus, and systems to fulfill objectives. Another learning
outcome is the ability to work effectively in multi-disciplinary
contexts. The fourth learning outcome is the ability to establish,
devise, and work out engineering problems. The fifth outcome is
the ability to understand ethical and professional responsibility.

Another student outcome is the ability to communicate
effectively via all means. Further, students should demonstrate an
understanding of the effect of engineering outcomes in a societal
and global context. Students should also show acknowledgment
of the ability and the need to engage in lifetime learning. Finally,
students should demonstrate current matters and utilize modern

engineering and computing tools, skills, and techniques.
Assessment

Assessment involves the process of appraising the academic
standards of an institute against national NCAAA standards.
Figure 3a & 3b demonstrate some of the common considerations
taken into account during the evaluation process. These include
the efficiency of training and teaching methods utilized by
the organization in improving the skills and knowledge of its
scholars [16]. It is particularly necessary that training and
teaching should make the students ready for appropriate real-
world application of their knowledge. Majmaah University always
endeavors to achieve the highest quality research and learning
based on NCAAA standards (Figure 3b). Efforts are being made
to instill accreditation values in the common culture of students,
administrators, faculty staff, and employees.

Ve

N
A B

WLess than 6 Hours BLess than 6 Hours

@6-9 Hours B36-9 Hours

@9-12 Hours B9-12 Hours

012-15 Hours B12-15 Hours

@More than 15 Hours B More than 15 Hours

28.60%
Figure 3: (a) Fulfilling administrative responsibilities/ committee work/ University service for1st Semester 2018; (b) Scholarship or conducting
research (including writing, attending professional meetings for second semester 2019.
J
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The Department of Academic Accreditation conducts seminars
and workshops for the teaching faculty, while students are
introduced to the viewpoint fundamental to work in incorporated
teams. Self-assessment of teaching is carried out based on
NCAAA standards and has been accomplished by the mechanical
engineering department. As a result, all the academic programs
have been reviewed study plans and curricula have been updated
[17]. Learners in the mechanical engineering program involved
learning several courses in other departments, including English
and Arabic languages, chemistry, physics, mathematics, Islamic
culture, etc.

Evaluation

The programs of mechanical engineering are evaluated
systematically. The assessmentofthe study programs of mechanical
engineering departments is essential for the economy of Saudi
Arabia. Quality is the cornerstone of state-of-the-art engineering
education. Additionally, the expansion of higher education has
increased the need to evaluate the institutions’ national influence.
Independent verification of standards relates to faculty, student
accomplishments, and overall program. Performance assurance
standards were associated with the overall program, faculties and
student achievement can be obtained through a range of means
such as monitoring of overall program, student knowledge survey,
program appraisal survey, course assessment survey, and other
student evaluation surveys.

The improvement planning can be done based on reflections
obtained in teaching and learning, comprehensive action plans,
interns’ evaluations, employer satisfaction surveys, alumni
satisfaction surveys, feedback advisory committee, internship
satisfaction survey, assessment, and external examiners analysis.
For Majmaah University, evaluation is a journey towards quality
that is monitored through KPI s. It is considered as a means of
tracking performance against objectives and goals. The university
uses KPI to assess its current performance and guide action
towards improvement and planning. The institution monitors
KPIs as provided by NCAAA, and additional indicators are supplied
and approved by the deanship of quality and accreditation at the
organizational level.

Allactionsrequired are typically undertaken by the department
to ensure that courses fulfill the needs of students. The evaluation
also seeks to establish whether courses are well-prepared and
available to the program to ensure that they meet the program
needs (Figure 4). Furthermore, during the program evaluation
process, a review is carried out to guarantee that students in
other departments are in line with the learning outcomes of the
mechanical engineering programs [18]. The course reports and
course specifications are assessed and collected for necessary
improvement, which could be discussed through meetings with
other departments.

e A
‘ Step 1 Step 2
ME Dept. staff member creats first ME  quality committee audits  the
pmgram TEPCIT[S
‘ draft of program plan for the year Annual Preformance Discussion
ahead
@
Step 4
Deanship of quality and skills development Engineering College quality committee
commitee audits the ME program reports audits the ME program reports
Figure 4: Mechanical engineering Dept. adopted the four-step approach to the annual academic performance development.
N J
Investigating international (ABET) institutional have course educational objectives aligned with that of the

mechanical engineering
Objectives of the educational program

ABET program'’s educational aims are extensively testimonials
thatillustrate what students are anticipated to accomplish withina
limited time. Figure 5 shows the educational aims of the programs
that are reflected in program constituencies. Institutions often

university, the ABET criteria, and the different constituencies’
needs. There should be an effective and documented process to
follow during the program’s learning objectives [19]. Educational
objectives should be published, flexible, measurable, clearly
defined, consistent with ABET criteria, needs of key constituencies,
and reliable with the university’s mission.
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Figure 5: SLOs Measuring Results of First & Second Semester 2018-19.
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A specific process is required for determining and assessing
the educational objectives of the program. The process should
be a part of the broader evaluation of ABET criteria that provide
the means to utilize the results of the assessment to enhance the
program, provide regular evaluation, consider the mission of the
institution, and provide a high level of connection with broad
and relevant parts of the program. The ABET evaluators can have
diverse views about the program, since each program is different.
A shortlist of objectives is simpler to evaluate, as compared to a
long list of objectives [20]. Typical objectives include involvement
with professional and community organizations, passing a
national proficiency exam, continuing to a graduate program,
and employment within the profession [21]. The assessment
of program objectives is critical to the accreditation and ABET
focuses on program assessment. Discussion about the assessment,
revision, and creation of program objectives should include faculty
associated with the program, alumni of the program, students of
the program, and external advisory board members.

The accomplishments and abilities of students after
completing the program should be reflected in the objectives.
Therefore, program objectives should be related to project
outcomes. Program outcomes should state what students should
accomplish during program completion (Almutairi, 2017) [22].
Additionally, objectives should flow naturally out of the stated

mission.
Student outcomes

Student outcomes are one of the criteria of ABET. The
accreditation of mechanical engineering degree programs include
evaluating the program’s assessment, and development to define
the student outcomes. Learner outcomes refer to what students are
expected to do by graduating [23]. The programs often document
studentresults and arrange alumnae to accomplish the educational
objectives [24]. Educational outcomes include the capability to
work accordingly in multidisciplinary context and apply the skills

and techniques of contemporary engineering. These outcomes are
essential for engineering practices and for other purposes such
as awareness of current issues, the ability to engage in life-long
learning, and appreciate the influence of engineering concerning
societal environmental, economic, and global contexts to consider
ethical and professional responsibility. Students should also
have the ability to recognize, create, and work-out engineering
problems, design a system, process, or component to fulfill the
objectives within rational limits associated with sustainability,
manufacturability, health, and wellbeing as well as moral,
political, collective, ecological, and economic repercussions of the
objectives. This includes employing knowledge of engineering,
science, and mathematics and analyzing and deducing data and
skills to design and conduct experiments.

Assessment

One of the significant benefits of accreditation is that it is
a continuous assessment process that lays the foundation for
success. Assessment involves identifying, collecting, and preparing
data to evaluate student outcomes. The practical assessment
utilizes qualitative, quantitative, direct, and indirect tools to
measure outcomes and objectives. Suitable sampling techniques
may be used as a part of the evaluation process. Appraisal planning
starts with the mission statement, representing the organization’s
purposes and other attributes that define an organization
[25]. The assessment leader works with administrators and
faculty to develop a timeline and plan of action to ensure that
the departmental assessment deadlines and goals are met. The
assessment offers a framework to establish, gather, and analyze
data to assess the program’s educational objectives and student
outcomes.

The efficient evaluation uses appropriate direct, indirect,
qualitative, and quantitative techniques suitable for measuring
objectives or outcomes. Suitable sampling methods are essential
parts of the assessment process. Effective and efficient assessment
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strategies call for an understanding of the alignment between
strategies and practices. Therefore, mapping strategies are
important for measuring learning outcomes. Data collection and
analysis strategies should be consistent, systematic, and focused
on assessing performance indicators.

The programs, as part of the accreditation initiative, assess
the student performance. The evaluation process includes
gathering and scrutinizing data to support a result. Institutions
must demonstrate outcomes and objectives for the program
being accomplished and measured. The assessment process
should show how results are used for course advancement [26].
Documentation is essential, and keeping current records is
important in availing current data. The suitability items, such as
curriculum modifications and content revisions, should also be
examined.

Table 3: Mechanical Engineering Program outcome assessment tools.

The evaluation methods are categorized into two major types:
direct and indirect. A direct appraisal approach to assessing skills
and knowledge can be challenging to achieve. Examination of
students’ work and observation is common to direct methods
of assessment that are often utilized. Indirect approaches
involve self-reporting techniques of the importance of learning
experiences and are easier to realize. Since the indirect approach
mostly relies on self-reporting and opinions, it is valuable [27].
A successful assessment process entails using both direct and
indirect approaches, including a range of methods. There is no
single method for evaluating a program. For many programs,
evaluating the long-range objectives is clear-cut as the appropriate
resource for thriving learners when applying their knowledge and
skills in jobs (Table 3).

Evaluation and Assessment

2O (7 Instruments

Feedback Instruments

Undergraduate students Course survey

End of course Survey, informal feedback, and student discussion group

Alumni Alumni survey

Alumni survey and informal feedback

Employers Internship survey Employment

Recruiter feedback, internship survey

Paper Engineering Science Publications Placement analysis

Foundation committees

Majmaah University Administration NA

Annual Faculty review

Student work Exams, Course

Majmaah University Faculty portfolio

Faculty meeting

Some of the data sources used for quantitative assessment
include student work, student co-op evaluations, and employers’
co-op evaluation. Student coursework includes a quiz, multiple-
choice examinations, long answer exams, homework, survey, lab,
project, and presentation [14]. There can be many achievement
levels, such as exemplary, exceeding, meeting standards,
progressing towards standard, and below standards. Student
assessment for each data source, outcome, and ABET (a-k) are
then evaluated against an achievement benchmark.

The advisory board’s input is also critical, especially if
graduates are hired to work in different departments. A survey
is one of the assessment tools that are commonly used, and
they are kept as short as possible to improve the response rate.
Surveys can be practical tools to keep in contact with employers
and alumnae for relationship and development purposes. The
assessment of program outcomes requires a significant amount
of time and resources [28]. Students’ knowledge in the classroom
directly impacts program outcomes, while ABET does not define a
specific course’s results. Some courses have successfully relied on
course grades, while others assess outcomes every time a course
is taught.

Evaluation

Evaluation is a practice that involves the interpretation of
data and evidence collected and analyzed during the assessment
process. Table 4 demonstrates the NCAAA vs. ABET criterion to

indicate that the application is to be filled for the ME program. The
assessment determines the degree to which student outcomes are
accomplished. Evaluation results in actions and decisions were
regarding program enhancement. Further, it determines the level
by which program educational objectives and student outcomes
are accomplished [29]. Considerate evaluation of findings is critical
to ensure that actions and decisions after the assessment process
lead to program improvement. ABET evaluates the engineering
degree of higher education institutions at the request of boards of
engineers and institutions.

Applicants must fill out the application form for evaluation
and pay a fee when applying for an assessment. Government,
academia, and industry professionals play an essential role in their
fields for ongoing improvements in quality engineering education
[30]. ABET relies on experts’ participation in making accreditation
decisions, visiting campuses, and evaluating program materials.
Evaluators having strong leadership abilities are promoted to the
commission’s ranks and are made responsible for serving leading
teams of evaluators. Thousands of dedicated STEM practitioners
from the government, industry, and academia form the core of the
peer-based accreditation services [31]. The experts are the face of
ABET. Figure 6 shows that technical professionals give their time
and expertise to care about education quality and believe that the
accreditation process enhances individual programs and student
enrollment.
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Table 4: The checklist NCAAA vs. ABET criterion to indicate that the application is to be filled for the ME program.

Audit Team Opinion
No. NCAAA Criteria Check List ABET Criteria Check List
Yes No Partial
1. Program authorized Program authorized
2. Request for Internal Audit approved Assessment report (ABET Form) with approval.
3 Program specification using the NCAAA template Program specification using the ABET template
' (including program learning outcomes) (including program learning outcomes)
4 Course specification using the NCAAA template Syllabus and Course specification using the ABET
template
5 Descriptions of course and program requirements Course Descriptions and program requirements
' and regulations and regulations
6 Annual course and program reports using the Annual course and program reports using the
' NCAAA templates ABET templates
7 Summary report of student evaluation survey Summary report of student evaluation survey
' results results and Attendance
3 Students graduated, evaluations by the students are Students graduated, assessment by the students
' available are available
9. Program advisory committee Program advisory committee
10 Institutional approved KPIs and benchmarks with Institutional approved KPIs and benchmarks with
' analysis analysis
11. Consistency with NQF Head of Dept final approval
12. Self-evaluation scales are complete Self-evaluation scales are complete
13. SSRP Self-Study Report for program SSR Self-Study Report
e D
25 ¢
@Enrolled Students B Graduate Students - 23
20
TI5f
7
s 1
5
=
=
=
z
I 1 i A
2015-16 2016-17 2018-19
Years
Figure 6: Shows enrolled management & cohort analysis.
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Analysis of regional (NCAAA) institutional

NCAAA isresponsible for defining and standardizing academic
accreditation and assessing institutions’ programs throughout
Saudi Arabia. Engineering education is pivotal to the progress
of modern society. A method of confirming the high-quality
engineering education is a thorough assessment undertaken by
accreditation bodies such as NCAAA [32]. Majmaah University
initiated external evaluations to recover the quality of mechanical
engineering accessible. The commission is focused on evaluating,

associating, and encouraging quality assurance processes of
learning institutions to promote high-quality learning. The
management of universities meets the highest global standards.
Their levels of achievement and standards are widely recognized
in Saudi Arabia and elsewhere in the world.

There are various principles that institutions have to
observe during NCAAA accreditation. The first principle is
that the quality obligation is of the institutions that deliver the
program. Majmaah University and other institutions providing
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mechanical engineering programs are accountable for the quality
of the programs offered and all the activities and facilities’ quality.
Institutional responsibility has various essential implications.
One of the implications is that external organizations, including
NCAAA, can assist in planning and implementing program
improvement and evaluation strategies. These activities are not
accountable to the university. An overseas organization can help,
but it may not deliver quality. The university might regionalize
some of its responsibilities or hand over authority to an inner unit
such as a department; however, this practice does not completely
exclude the university from its obligation. Evaluations conducted
by NCAAA address everything that affects program quality during
program accreditation.

For instance, when an organization in the country conveys
a program that has been used or developed in another country,
the Saudi institution will be responsible and accountable for the
program quality. It is a common situation where a co-institution
may observe technical and academic qualifications in a different
country. An international college or university needs to meet the
quality requirements for an institution of its type in the country
if it is looking forward to establishing a legal entity within Saudi
Arabia irrespective of any quality requirements and accreditation
in its own country. It should provide adequate facilities and
resources within Saudi Arabia to fulfill quality standards.

The second principle involves all quality parameters that
specify an institution’s purposes and accomplishments. In
universities, quality assurance processes involve educational
programs and include equipment and facilities, community
relationships, enrollment, and administrative and organizational
matters. Outcomes, processes, and involvements are considered
within the inside units’ individual with a specific focus on the
quality of the outcomes.

Thethird principledealswiththe supportfor continuous quality
improvements instead of satisfying set standards. A significant
objective of NCAAA quality assurance and accreditation is incessant
development. The orientation permeates all activities of NCAAA.
Program assessment is based on the primary assumption that
universities and colleges wish to increase and high-quality levels
to meet international standards. The essential function of NCAAA
is assisting universities in accomplishing developments [24]. An
essential consideration during the accreditation evaluation is the
availability and effective implementation of quality improvement
mechanisms. Universities encourage continuous improvements
beyond the minimum requirements in all activities. NCAAA has a
constitutional responsibility to ensure that necessary standards
are accomplished. Specifically, accreditation ensures that the
standards are either met or surpassed.

The fourth principle deals with the supportive relationships
between institutions, NCAAA, and reviewers. No program or
university can be considered as completely improved as there
is always an opportunity for improvements. The willingness to

acknowledge mistakes and weaknesses is a strength and not a
weakness [30]. People and groups within learning institutions can
acknowledge gaps and make plans to bridge them without fear of
destruction. Therelationship and interactionsbetween universities
and the NCAAA should be cooperative, open, and transparent.
Another principle is that quality must be independently verified
[33]. The conclusion about the quality does not rely on subjective
judgment; instead, it relies on observable evidence. Attainment
evidence should be identified beforehand, and benchmarks are
identified to help establish appropriate standards systematically.

NCAAA encourages diversity as the flexibility of how
organizational arrangement occurs in meeting diverse societies’
needs and dealing with opposite circumstances and missions.
Permitting diversity is also essential if innovation and creativity
are encouraged and improved over time. Different universities
have different needs to meet the criteria. For instance, innovation
may be a critical component of some programs and institutions as
compared to others. The extent of interaction of institutions with
their stakeholders varies from one institute to another. However,
the quality of outcomes expected for the accreditation award does
not vary; however, there are alterations in specific standards’
expectations. Itis possible to rely on unswerving student standards
outcomes without considering the institution the students attend
and the institution’s programs only if community self-confidence
in mechanical engineering is to be preserved.

NCAAA also operates on the principle that stakeholders’
involvement should be substantial in the planning and reviewing
of feedback. Members of the community, providers of funds,
employers, staff, graduates, and students are served by any other
group associated with the university. Stakeholders have to be
involved, buttheir perspectiveisalso considered an effective quality
assurance system. The quality obligations were improvement
of an institution that can be achieved through widespread
involvement and effective leadership. All faculties are focused
on the evaluation of the performance of units within which they
work. Plans and concepts should be offered following evaluation
[34]. There should be effective coordination and leadership at the
institutional level. Coordination and administration should be
collective with reporting, planning, assessment, and participation,
while effective leadership is critical; similarly, administrative and
academic units must coordinate their efforts.

Analysis of international (ABET)

The engineering faculty has gone through adopted long-
term planning and development strategies to meet the ABET’s
accreditation process. Members of the societies who are the
part of ABET nominate and appoint members of the board of
directors, board-level councils, and accreditation commissions.
The organization has been providing quality assurance and
accreditation services for 80 years. It is linked to thousands of
programs and hundreds of universities and colleges worldwide
[4]. The process was planned to ensure that suggestions of
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available programs are equivalent to the mechanical engineering
programs’ international standards. Additionally, programs must
fulfill the requirements of graduates as well as society.

ABET accreditation is qualified charitable machinery for
engineering programs that is controlled by specialized groups. The
process helps universities to make a constructive transfer towards
certified legitimacy. ABET is considered as a highly respected
institution involved in the accreditation of engineering programs.
Institutions that offer mechanical programs are bound to make
significant changes on account of intense global competition. ABET
announced new Engineering Criteria 2000 to signify the value of
engineering education curriculums by emphasizing the evaluation

educational outcomes and objectives. An essential component
of these standards is the initiation of the incessant development
process through outcomes assessment. Figure 7a shows the faculty
load in teaching per semester during 2018-2019. The old course
credits classification was significantly deserted and substituted
with an outcomes-based procedure [35]. The outcome-based
assessment process focuses on the learning outcomes before and
after completion. ABET integrates conventional soft skills and
complex engineering skills in its accreditation principles. Soft
skills include engineering, ethics, professionalism, teamwork,
communication, knowledge of contemporary issues, lifelong
learning, and engineering concerning the societal and global

. context.
and assessment process that guarantees to accomplish a set of
e B\
A B
W¥ery dissatisfied @ Less than 6 Hours
QFairly dissatisfied
B6-9 Hours
ONeither satisfied
-12 Hours
OFaitly satistied ML S
| Very satisfied B12-15 Hours
BMore than 15 Hrs.
28.60%
Figure 7: (a) Parentage of faculty spending more than 12 hrs. a week in teaching is high; (b) Scholarship or conducting research (including
writing, attending professional meetings.
N J

It is important for the institutions that the graduates
accomplish appropriate levels of the required skills. Understanding
and determining student outcomes and learning experiences
are critical for satisfying accreditation agencies and continuous
improvement. Additionally, the planning and execution of
educational programs should be consistent with the educational
objectives and outcomes of program accomplishment and the
engineering department’s mission. On the other hand, educational
programs promote continuous improvement to enhance their
ability to fulfill the program’s components as the requirements
are fulfilled, and program outcomes and objectives are improved
(Figure 7b).

In accomplishing ABET standards, engineering programs
can face a range of challenges. The most challenging issues
include the establishment of program outcomes and program
educational objectives. Objectives often go through various trials
and changes and are accomplished by the program [36]. The
university program committee formulated a range of objectives
for mechanical engineering programs. The first objective is that
mechanical engineering graduates have the knowledge and skills
necessary for carrying out an inspection, maintenance, operation,
installation, and design of energy and mechanical systems.

The second objective is utilizing modern-experimental

techniques and information technology, computational,
mathematical, and data analysis tools to solve problems. The
third objective is that the students should fit in a range of working
environments as they can work in multidisciplinary teams with
effective communicationskills. Further, students should be involved
in lifetime education and achievement skills to enhance career
planning and professional improvement based on professional
and social ethics [37]. Another program objective deals with the
evaluation to recognize that all the objectives considerably reflect
the program requirements. Majmaah University’s mechanical
engineering department modified its academic programs to
be consistent with the new classification. During the time, the
mechanical engineering program’s educational outcomes were
initiated by the mechanical engineering department’s faculty in

agreement with the existing components.

The mechanical engineering program of Majmaah University
is based on a combined range of strategies targeted at identifying
and executing a designed procedure that demonstrates educational
purposes translated into measurable performance standards,
measurable outcomes, and response pathways for remedial
activities. The mechanical engineering section devised program
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objectives in order to meet all ABET criteria. Additionally, a new
technical result was complementary to the available ABET results.
Program objectives were presented to a range of element groups
to obtain their review and comments. The mechanical engineering
course product is available on the university’s website and in the
student handbook. One of the key attributes of the ABET program
is the continuous improvement process. The planning and
implementation of the outcome process call for the compilation,
analysis, and use of data about courses to determine enhancement
in student learning and improvement.

In this context, the mechanical engineering department
offers the required evaluation training on planning, reviewing

key institutional practices, identifying and creating assessment
tools, and organizational practices to ensure alignment with
the evaluation process. The department has an assessment
plan that follows a conceptual model and is utilized in the
engineering departments. Figure 8 shows the procedure involved
in the application of the “Plan-Do-Check-Act” The plan has
two interrelated loops: the fast loop and the slow circle, where
the mechanical engineering department assesses its program
outcomes. In the early years of the assessment procedure, the
mechanical engineering department revised its course outcomes
and program outcomes each year [38]. In recent years, the course
and program outcomes have correctly manifested the existing
purposes.

s N
Educational
Objectives Feedback Continuous Improvement
Evaluation
Assess and Integration of
Evaluate Evaluation
Assessment
Data Collection
and Analysis
Indirect Measure Direct Measure
Figure 8: Flow chart of ME process mechanical engineering department assesses its program outcomes.
(& J

Table 5 shows thatthe course outcomes and program outcomes
are often reviewed and updated after a few years to reproduce
the curriculum adjustments. In the fast loop, the assessments
of the degree to which graduates, and students accomplish
program objectives reflected in the slow circle are shown.
Data is collected each year and summed up by the examination
committee in an evaluation report. The evaluation outcomes are
then analyzed by the mechanical engineering subject committees
[39]. Any recommendations and conclusions drawn are included
in the report. Conclusions and results can be obtained from the
mechanical engineering committee.

Curriculum modifications to retain the program’s cost lead to
the instigation of easy for deploying evaluation plans for ensuring

minimal overload on faculty contributing to evaluation exercises.
A culture of evaluation or a strong interest in accreditation
initiatives among faculty is dependent on the progression of
effective evaluation frameworks for evaluation to be successful.
The overall evaluation exercise’s success is merely possible if
the plans for evaluation data collection, its examination, and
integration of the outcomes are connected with the institution’s
environment and culture. It must be considered vital for having
accurate evaluation data to close the evaluation loop and identify
where modifications in the programs are needed. On the contrary,
integrating the suggested changes must be stated and easy
for executing the overall exercise. The workshops were quite
obvious and assisted in developing, planning, and executing the
assessment strategies.
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Table 5: Approval criteria of the program Learning Outcomes Courses in the Mechanical Engineering Dept.

ABE'I.‘ NCAA_A Program Learning Outcomes ME Program KPIs
Domain Domain Courses
N KPI1 KPI1 Apply mathematical and scientific principles to formulate
Ability to apply knowledge of math- models and systems relevant to civil engineering.
ematics, science, and engineering
KPI2 Understanding Mechanical engineering theoretical concepts.
Explain engineering problems by using the concepts of inte-
KPI2 . . .
a A gral and differential calculus and linear algebra.
KPI3 Suitable engineering interpretation of mathematical and
scientific terms.
KPI3 KPI4 Translating academic theory into engineering applications.
KPI4 KPI5 Performing calculations correctly.
KPI6 Examining data using statistical concepts
KPI9 KPI16 Build Up a design strategy
KPI17 Apply of approaches
Ability to design a system, corppo- KPI18 Improving solutions
nent, or process to meet desired
needs within realistic constraints KPI19 Understanding how areas interrelate and demonstrate the
such as economic, environmental, ability to integrate prior knowledge into a new problem
social, political, ethical, health . . .
and safety, manufacturability, and KPI10 KPIZ20 Using computer engineering tools
c B sustainability KPI21 Supportive design procedure with documentation and
references
KPI11 KPI22 Developing a solution that includes realistic constraints.
KPI12 KPI23 Applying engineering and SC.lentlfIC principles correctly to
design practical processes
KPI24 Identifying the practical significance of design outcome/
answer
KPI25 Thinking holistically
KPI36 Solutions creativity alternatives
Ability to identify, formulate, and KPI17 KPI37 Practical problem solving using theoretical concepts
solve engineering problems KPI18 KPI38 Predict and defend problem outcomes
KPI19 KPI39 The uses of appropriate resources needed to solve problems
R B KPI40 | The integration of new information with previous knowledge
The understanding of how various pieces of the problem
KPI41
relate to each other and the whole
KPI20 KP142 Strategies for solving problems
KPI143 Modification of the answer
KPI144 Solutions: other ways
KPI52 Articulation of ideas
Ability to communicate effectively KPI25 KPI53 The association of the written materials
KPI26 KPI54 The utilize of graphs, tables, and diagrams
KPI55 The lecture of the written work
g D
KP127 KPI56 Writing, Grammar, and spelling
KPI57 PowerPoints formatting
KPI58 Writing technique
KPI59 Proposed format (if applicable)
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The subject committee members
modifications in courses before they can be implemented in
courses. The subject committee members are course arrangers
in the mechanical engineering courses. Appreciated modification
is offered by the course supervisor to the course assembly and
debated in a committee consultation. The course supervisor
then discusses the implementation of changes with the current
course instructor. Recommendations that may be presented in

consider necessary

the assessment report can be implemented in the curriculum.
The subject committees discuss any curriculum changes. Later,
any detailed course alteration proposal is crafted and presented
to the concerned committee for evaluation and then offered
to mechanical engineering faculty for approval. The large loop
has been cut down in the assessment plan and terminologies
presented in a simple way that all faculty and component members
understand.

Opportunities are created through the adoption of the ABET
accreditation model to review periodically and update the
curriculum and stimulate the integration of innovations in the
teaching methods and curriculum. These enablers allow programs
for identifying which requirements are incorrect; the course
syllabus is outdated, redundancies between classes, reassess the
lab sessions and complementary courses, and courses that are no
longer on-demand, among other concerns. The modifications can
take place in the curricular contents, facilities, educational plans,
assessment practices, and activities. Another benefit of ABET
accreditation is integrating feedback procedures from external
and internal stakeholders about the program curriculum’s
appropriateness. The evaluation process must explore whether
a program is fulfilling the discipline’s requirements or whether
curriculum changes should be made. ABET develops quality
standards based on the requirements of each profession and
via professional and technical
explore global employment options or academic opportunities
for continuing education with the curriculum consistent with
international requirements.

communities. Students can

On the contrary, some embarrassments occur with any
significant curriculum change that must be conducted throughout
the Majmaah education system since these modifications must
follow a tedious and long process for official approval. In particular,
this curriculum modification process executes slowly as compared
to the continuous update experienced by profession. Besides, a
challenge is revealed through the accreditation process in several
public universities since there is alack of culture for encompassing
professional bodies in the reviewing process. The curriculum has
been investigated merely from the academic viewpoint.

Conclusion

Several countries have adopted ABET accreditation,
and employers internationally recognize the value of ABET-
accredited programs. NCAAA was established in Saudi Arabia

to determine criteria and standards for academic assessment

and accreditation. The commission focuses on higher studies
institutions’ quality assurance procedures to ensure that
educational institutions’ management and quality follow the
highest international standards. Engineering programs in Saudi
Arabia compete to obtain the most internationally recognized
accreditation system that focuses on students’ achievements
and teaching quality. Mechanical engineering program mapping
noticed no understanding or awareness of professional and
ethical responsibility, indicating that the ME curriculum has no
ethical courses. Several advantages and opportunities were noted
in this study. For example, the continuous enhancement system
was adopted, and integration. The quality culture in engineering
education was promoted through ABET accreditation. The
constantenhancementprocess allocates the program’s educational
objectives, student outcomes, institutional mission, curricula,
and evaluation methods. Therefore, programs become more
aware of their institutional mission and their major stakeholders,
such as employers, faculty, students, alumni, funding sources,
and program graduates. Another advantage is that productively
preserving an evaluation culture compared to the summative
one is the most significant pattern learned via the accreditation
process. Assessment Outcomes culture fulfilled a continuous
enhancement philosophy, making it possible for making adequate
decisions based on sound documented evidence. On the other
hand, there are some disadvantages and barriers. The main issue
is the high cost of adapting and preparing programs for fulfilling
the ABET accreditation pre-requisites. Time and effort are
required in accreditation to be significant, which can sometimes
drive elevated workloads and time pre-requisites, lack of faculty
commitment, and inappropriate training. Another obstacle was
the lack of a systematized, structured and functional enhancement
process approved by the engineering program’s faculty members.
In particular, there are no established and formal policies for the
enhancement process; therefore, such activities are assumed
supplementary or additional activities regardless of the specific
weight in the academic procedures. In Saudi Arabia, implementing
the additional accreditation standard sometimes becomes
complicated concerning the existing national accreditation
process. It requires institutional support, an open mind, and more
resources for promoting the quality assurance of engineering
education. Lastly, this initiative to identify what an international
accreditation process brings opportunities and barriers enables
institutions, civil society, and programs to be conscious of the
significance in linking with the elements, current requirements,
and professional skills of the program for successfully performing
in a global context.
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