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The Impact of Competency-Based Education and Learning Implementation on Technical
Colleges Outcomes: Kuwait College for Technological Studies (CTS) Case Study

Abstract

By Mohammad Abdulmohsen Alshaiji
University of the Pacific
2024

Many colleges and training institutions have shifted to Competency-Based
Education/Learning (CBE/L) after using the traditional time-credits approach. Students’
achievements and progress are accumulated, not only by credit hours for theoretical
knowledge but also, through demonstrating their practical competences.

In CBE/L, students are assessed based on their ability to perform specific tasks using
the knowledge and skills (competencies) required for each task in their academic course,
regardless of how long such progression mighttake. The traditional method of learning was
time-based on course credits, which last for a specific period of time, and through which
students are learning more theoretical knowledge than practical or applied knowledge and
skills. This quantitative study was designed to establish whether CBE/L had a significant
impact on students’ achievements in knowledge and skills based on their college and
marketplace assessments. It has also explored whether the CBE/L approach had a significant
impact on employers’ decisions to recruit CBE/L graduates in comparison with traditional
credit-based graduates.

A survey targeting Kuwait major workplaces has been conducted online and 442
replies was received in addition to the utilization and analysis of archiving data from Kuwait
College for Technological Studies (CTS), Kuwait Civil Services Commission (KCSC), and

Kuwait Ministry of Higher Education (MOHE). CTS has also provided the researcher with a



large number of documents that show their planning, implementation, and follow-up
processes, as well as their agreements with various workplace sectors and government
entities.

After conducting the analysis for the survey’s and archival data, the researcher
concluded that CBE/L implementationat CTS had a significant impact in improving
student’s competencies that enables them to perform their entry-level job tasks and duties.
Such improvements in CTS graduated competencies have increased major workplaces
satisfaction, trust, and confidence in CTS graduates which have reflected in their shorter
waiting for employment periods compared to graduates from CTS before CBE/L

implementation.
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CHAPTER 1: INTRODUCTION

Introduction

Competency-based education and learning (CBE/L) has a long history, spanning more
than four decades. It has progressed over time from a primarily vocational educational
approach to a more sophisticated, integrated, and intricate model. As Ford (2014) noted,
“Competency-based education and training is not a new concept. It has evolved from early
vocational education models to more robust and complex approaches to learning in higher
education” (p. 2). Delorenzo and Battino (2010) further described this approach as an
educational system in which “time is the constant and learning is the variable” (p. 18).

Many scholars have drawn similar conclusions about competency-based education
and learning (CBE/L). Worthen and Pace (2014) characterized CBE/L as a performance-
oriented, mastery-based, and individualized learning approach. This approach emphasizes
the mastery of job-related tasks by ensuring students learn and apply the necessary
competencies (knowledge, skills, and attitudes) to pass standard-based practical assessments.
These assessments are designed to demonstrate students’ ability to perform essential job tasks
within their discipline using authentic applications of knowledge and skills in scenarios
resembling workplace situations.

As Kwon (2009) observed, the accumulation of knowledge and skills s critical for the
development of human capital. The learning process is central to acquiring the necessary
knowledge and skills, which are vital to improving an organization’s human capital. In a
similar vein, Alan, Altman, and Roussel (2008) suggested that “general human capital is to be
defined by generic knowledge and skill, not specificto a task or a company, usually

accumulated through working experiences and education” (p. 20).
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Many major organizations view human resources as their primary assets and prioritize
investing in them. Workplace competencies were defined by Ewell (1984) as the application
of knowledge, skills, attitudes, values, and behaviors (such as relationships with society).
Competency-based curriculums were first introduced as part of course-based programsin
higher education in 1962 by Robert Mager (Spady, 1977).

Traditional education is typically characterized by a credit-driven, time-based system
where instruction is led by teachers according to standardized curriculums. Studentsare
grouped according to age or grade and receive the same instruction simultaneously, assessed
through standardized, timed testing.

McClelland (1973) emphasized the importance of “testing for competence rather than
for intelligence” (p. 423), marking the origin of competency research and the emergence of
the concept of competency-based learning. In much of the literature, the process of
accumulating specific competencies to master a discipline has been the key driver of the
CBE/L concept.

According to the Australian Government Industry Skills Councils (2015), competency
involves the accumulation of knowledge, skills, attitudes, or values and their application
according to workplace performance standards. This notion underscores the need for
ongoing development of competencies even after joining the workforce. In other words,
competency-based training not only enhances employees’ knowledge, abilities, skills, and
attitudes but also prepares them to achieve their organization’s goals and aligns trainingand
strategies with performance intervention.

According to the Kuwait Civil Service Commission (2010), yearly reports indicated
that graduate students without prior experience were facing difficulties in securing jobs

related to their discipline due to their lack of practical competencies.
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To address this issue, the Kuwait College for Technological Studies (CTS) which was
establishedin 1954 as a two years diploma college and then it started its baccalaureate
programs over 12 years ago. It was the only college in Kuwait that adopted competency-
based educationand learning (CBE/L) at the beginning of 2010. By implementing this
approach, CTS collaborated with various workplaces to develop new curriculaaimed at
producing graduates who are competent in all assigned tasks and duties. These graduates are
expected to perform effectively at an entry-level once they begin their careers.

Previously, CTS graduated technicians who completed two and a half years of
technical education programs. Starting in 2010, CTS expanded its offerings to include four-
year bachelor’s education programs in addition to the diplomaprogram.

Koenen, Dochy, and Berghmans (2015) found that their study of 26 educational
organizations in the Netherlands concluded that “CBE is emerging, and that the majority of
the institutions designed their education through a mix of traditional and competence-based
teaching and assessment methods” (p. 1). This highlights the evolving nature of educational
approaches and the increasing adoption of competency-based teaching methods worldwide.

When accreditation bodies such as the Accreditation Board for Engineering and
Technology (ABET) recognize and accredita program in a university or college, it signals
that the program meets rigorous academic and professional standards. Programs that achieve
ABET accreditation gain recognitionand credibility from educational and academic
organizations worldwide. By the end of 2018, all nine disciplines at the Kuwait College for
Technological Studies (CTS) were fully accredited by ABET, following nearly four years of
competency-based education and learning (CBE/L) program implementation that began in
2013.

According to Educause Learning Initiative (2014), “for CBE to be fully incorporated

into higher education, the value of CBE credentials must be widely accepted, both by
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consumers (students and employers) and by providers (institutionsand accrediting agencies)”
(p. 2). This acceptance and recognitionare critical for CBE programs to thrive and provide
meaningful opportunities for students in their educational and career pursuits.

Although the Kuwait College for Technological Studies (CTS) is one of the nine
colleges and institutions under the Kuwait Public Authority for Applied Education and
Training (PAAET), it was the first educational institution in Kuwait to actively involve
various employers from public and private sectors in providing on-site training for their
students. This involvementalso extended to engaging these employers in the curriculum
development process due to the crucial role they play in shaping the future direction of
technical education at the institution.

In line with this approach, many public and private sector organizations in Kuwait
were invited to collaborate in creating and implementing the competency-based education
and learning (CBE/L) program. These joint efforts aimedto develop academic curriculums
that equip students with practical, hands-on skills and the necessary knowledge for each
discipline (PAAET, 2018). Through this collaboration, CTS and its industry partners sought
to enhance the quality and relevance of technical education, preparing students to excel in
their chosen fields.

The objective of this case study is to determine whether the implementation of
competency-based education and learning (CBE/L) at the Kuwait College for Technological
Studies (CTS) has had a substantial impact on its graduates by providing them with the
necessary knowledge and skills (competencies) that allow new graduates to successfully
perform the required job entry tasks when they begin their careers.

As McNamara (2013) emphasized, the process of skills development within students’
educational journey should consider the needs of employers and workplaces as an integral

part of the college curriculum. To achieve this, CTS actively involved various employers and
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workplaces from both public and private sectors, including government ministries, major
industries, and the oil sector, in creating a task inventory database that included all tasks
required in various technical disciplines, along with related knowledge, skills, and the tools or
equipment needed to perform each task.

In their guide for writing functional competencies, University of Baltimore (2005)
highlighted that the first checklist item in the evaluation criteria of functional competencies
“contains specific information: what is done — action verb; to whom or what — object; to
produce what — expected output; and using what tools, equipment, work aids, processes” (p.
23). This attentionto detail ensures that the CBE/L approach at CTS is closely aligned with
the demands and expectations of the workplace, ultimately enabling graduates to be well -
prepared for their professional roles.

According to Harvard University’s 2014 competency dictionary, when performing job
tasks, newly employed graduates should apply the knowledge and practical skills they have
learned, often relying on a trial-and-error approach while operating machines, tools,
equipment, and software such as statistical process control (SPC) charts and analyses.

Additionally, the use of computerson the job will enable newly employed graduates
to enter or retrieve the information necessary for completing job tasks while using various
measurement tools such as gauges and micrometers. Furthermore, they should become
proficientin using their work computer systems.

This approach emphasizes the importance of applying learned competenciesand
practical skills in real-world job settings, allowing graduates to adapt and excel in their
professional roles.

The collaboration between CTS and various workplaces has led to the creation of
specialized majors tailored to the needs of major oil industries in Kuwait. The refinery

operations major emerged from the partnership between CTS and Kuwait National Petroleum
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Company (KNPC), while the manufacturing engineering major was developed in cooperation
with Kuwait Oil Company (KOC).

Students pursuing the refinery operations major and interested in working in KNPC
oil refineries or petrochemical plants receive an allowance of 200 Kuwaiti Dinars ($666) per
month as CTS students, in addition to signing contracts with KNPC for an extra allowance of
300 Kuwaiti Dinars ($1000) per month. As part of the curriculum developed collaboratively
by CTS and KNPC, these students undergo training at one of KNPC’s three large refineries,
complementing their practical trainingat CTS workshops equipped by major workplaces.

Students opting for the manufacturing engineering major and aiming to work in KOC
upstream oil exploration locations also receive similar allowances from KOC and attend on-
site learning at oil exploration sites and oil reservoir locations. This study has revealed that
all graduates from CTS’s refinery operations and manufacturing engineering majors are
promptly employed shortly after completing their programs.

1.1 The Author Past Engagement in Competency Based Training (CBT)

The author of this study was not involved in the implementation of CBE/L at CTS.
However, their interest in the subject began during their participation inthe implementation
of competency-basedtraining (CBT) for actual employees of Kuwait National Petroleum
Company (KNPC). This involvement occurred as part of a corporate project known as
“Individuals Development Planning,” initiated in 1991 and lasting until the end of 1994.
During this period, the researcher served as a Senior Specialistin the Career Development
Corporate Department of KNPC.

The researcher’s involvement in the competency-based training (CBT) project at
Kuwait National Petroleum Company (KNPC) sparked a deep interest in the competency-
based approach, motivating him to study the impact of the implementation of competency -

based educationand learning (CBE/L) at the College of Technological Studies (CTS). Upon
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expressing thisinterestto CTS management, they welcomed the idea of conducting this
dissertation to examine the impact of CBE/L at their college. They also recognized the
significance of their decision to engage major workplaces in the curriculum development
process. CTS offered support during the data collection process and facilitated connections
with major employers who hire their graduates and had participated in joint efforts with CTS
specialists to develop various curricula.

The researcher has secured approval from CTS Management to conduct this study
using publicly available data without the need for anonymization. Consequently, the
researcher has opted to explicitly identify CTS as the case study organization for the
following reasons:

1. Official Approval: CTS is a government-owned institution, and its management

has formally consented to the declaration of CTS as the case study for this
research. Thisapproval is documented in Appendix N.

2. Nature of the Data: The study focuses on educational methods and does not involve
any social or personal data of individuals. The data comprises only numerical
statistics derived from survey questionnaires targeting workplaces, as well as
archival data and documents provided by CTS, which do not include any personal
information about students or staff.

3. Identifiability: As noted in the introduction, CTS is the sole institution in Kuwait
that has implemented competency-based education. Given this unique status,
anonymizing the institution would be pointlesssince it can be easily identified.

4. Legal and Institutional Support. The researcher received data from CTS, the
Ministry of Higher Education (MOHE), and Kuwait College of Technological
Studies (KCTS). These government entities were cooperative, as mandated by

Kuwait law No. 12/2020, Article 2. This law promotes the freedom of information
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circulationand the right to access such information, enhancing transparency and
integrity in administrative and economic transactions, thereby fostering trustin
governmental decisions (KIPIC, 2024, p.1). Additionally, Esmiran (2022)
highlighted in his article on the Kuwait official news agency (KUNA) website that
Article 2 of law 12/2020 ensures every individual’s right to access and obtain
information held by public entities.

1.2 Problem Definition Statement

The Kuwait Civil Service Commission (2010) reported that 19.55% of graduates from
traditional colleges face challenges finding jobs in their respective fields. Employers have
attributed their reluctance to hire recent graduates to these individuals’ lack of practical
experience and competencies. As a result, when graduates from traditional colleges enter the
workforce, they often struggle to perform basic tasks related to their disciplines due to their
limited practical technical knowledge and skills (competencies).

Armstrong (2009) noted that job descriptions tend to prioritize tasks over outcomes
and focus more on duties rather than the competencies required to perform them (both
technical competencies, encompassing knowledge and skills, and behavioral competencies).
In response to these challenges, colleges are exploring practical solutions to help their
graduates acquire the necessary skillsand competencies.

However, developing curriculawithout involving key stakeholders, such as major
industrial firms and government bodies, in the process may have led to a decrease in
employer confidence in the graduates from traditional technical colleges. Al-Jubran, (2020)
argued that curriculum development is a set of processes that involves various academic and
professional stakeholders, who are experts at identifying required competencies of the

graduates. Similarly, Matkovi¢, Tumbas, Sakal, and Pavlicevic (2014) indicated that
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“Curriculum development is a complex and iterative process with a great number of activities
that involve many stakeholders.” (p.1).

This suggests a potential disconnect between educational institutions and workplace
requirements, highlighting the need for greater collaboration to bridge the gap.
1.3 Purpose of the Study

The research aimed to evaluate whether the implementation of Competency-Based
Education and Learning (CBE/L) at The College of Technological Studies (CTS)
significantly impacted students’ ability to gain competencies that allowed them to effectively
perform required job entry tasks upon entering the workforce. The study also assessed
whether the competency level reached by CTS graduates during their studies led to a
noticeable difference in workplaces’ acceptance of these graduates compared to those who
completed their education under the traditional approach.

Furthermore, the research investigated the role of engaging different stakeholders,
including major industrial firms and government bodies, in the curriculum and competency
development process. This engagement was explored to understand whether it contributed
significantly to improving the focus and quality of the programs. Through this analysis, the
study aimed to shed light on the broader impact of CBE/L and stakeholder collaborationon
educational outcomes and workplace readiness.

1.4 Research Questions

This case study is centered on exploring how the implementation of Competency-
Based Education and Learning (CBE/L) at The College of Technological Studies (CTS)
impacted the provision of required competenciesto students. To guide the study and achieve
its objectives, the researcher formulated one main research question and six sub-questions

derived from the problem statement and the study’s purpose:
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The Main Research Question: To what extent does the implementation of CBE/L at

CTS impact the provision of required competencies to students?

To answer the main research question and achieve the objectives of the study, the

following six research sub-questions were constructed:

1. How effective was the CTS awareness campaign in educating workplaces, students’
parents, and the general society about the anticipated benefits of CBE/L and gaining
their support, as well as that of governments and legislators?

2. To what degree was there preparation, cooperation, and collaboration between CTS
and workplaces to improve the likelihood of successfully implementinga CBE/L
program?

3. Did the involvement of workplaces in curriculum development enhance employers’
confidence in CTS graduates’ competencies and increase their acceptance of CTS
graduates?

4. How effectively did on-site practical learning opportunities provided by workplaces
supply CTS students with the necessary knowledge and skills (competencies) that
make employers more confident in CTS graduates and increase their acceptance?

5. To what extent did the implementation of CBE/L at CTS improve CTS graduate
competencies required for performing entry-level technical tasks and increase
workplaces’ approval of their employment?

6. How much did workplaces accept CTS’s CBE/L programs, and did this increase
their confidence and satisfactionwith CTS graduates after the CBE/L
implementation?

The researcher selected the research questions in this sequence due to the
interconnectedness of the topics and the logical progression of the research. Many

educational institutions are hesitant to implement significant changes to their educational
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approach, preferring to wait for other organizations to take the lead because decision-makers
may fear being held responsible if the changes are unsuccessful. Consequently, CTS and
PAAET prioritized building trust and confidence among all concerned stakeholders and
within CTS itselfas the initial step in this process.

Consequently, although earning the trust and confidence of legislators, the
community, parents, students, and workplaces was a challenging task, CTS and PAAET
management considered it crucial to achieve this goal before proceeding with the CBE/L
implementation. This consideration led to the formulation of the first research question.

CTS and PAAET understood that involving and cooperating with various workplaces
from the beginning of the planning process was crucial for fostering future collaboration
between CTS and workplaces, thus increasing the likelihood of successfully implementing
CBE/L. This understanding led to the development of the second research question. The
relationship between RQ1 and RQ?2 is clear: to gain the trust and confidence of stakeholders
such as workplaces, it was essential to involve them in the decision-making, planning, and
implementation processes and treat them as business partners rather than merely clients.

One of the primary aspects of engaging workplaces with CTS was their active
involvement in curriculum development. This collaboration aimed to boost employers’
confidence in CTS graduates’ competencies and improve their acceptance of CTS graduates.
This goal led to the establishment of RQ3.

After establishing the relationship between RQ1 and RQ2, the connection between
RQ3 and RQ2 becomes evident. To clarify thisrelationship, it is important to highlight that
to gain stakeholders’ trust and confidence (RQ1), CTS needed to foster and support its
cooperation and collaboration with Kuwait’s various workplaces (RQ2). The most effective
way to build this cooperation and collaboration, thereby earning stakeholders’ trust and

confidence, was by involving them in the curriculum development process (RQ3).
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Another example of cooperation and collaboration between CTS and various Kuwaiti
workplaces (RQ2) was the involvement of workplaces in the on-site practical learning
process offered to CTS students. This collaboration provided students with the necessary
knowledge and skills (competencies), giving employers greater confidence in CTS’s
outcomes and increasing their acceptance of CTS graduates (RQ4).

By involving workplaces in the on-site practical learning process for students to learn
how to perform job entry tasks (RQ4), the practical education endorsed through CBE/L
implementation significantly impacted CTS graduates’ competencies required for performing
job entry technical tasks. This, in turn, increased workplaces’ approval of their employment
(RQ5).

This increase in workplace confidence in graduates who have gained their
competencies on workplace sites (RQ5) has led to a higher acceptance of CTS CBE/L
program graduates and has improved workplace satisfactionwith CTS graduates after the
implementation of CBE/L (RQ6).

An awareness campaign was launched to increase trustand confidence in the
implementation of CBE/L (RQ1). To further boost trust, cooperation and collaboration
between CTS and workplaces were established to enhance the likelihood of successful
CBE/L programs (RQ2). This collaboration and cooperation were achieved through two
main workplace engagements in the education process: the first was through workplace
involvement in the curriculum development process (RQ3), while the second major
engagement was through workplaces’ role in facilitating on-site practical learning (RQ4).

This on-site practical learning, based on joint efforts and curriculum development,
significantly improved CTS graduates’ competencies, enabling them to perform required job

entry technical tasks and increasing workplace approval of their employment (RQ5). Such
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improvements in graduates’ practical knowledge and skills (competencies) have increased
workplace satisfaction with the CBE/L education approach (RQ6).

The researcher highlighted that although CTS was established in 1954, there was no
significant change in employers’ acceptance rates, employment waiting periods, or graduate
numbers until 2014. This shift coincided with the graduation of the first cohort of CBE/L
students who had enrolledin 2010. As the percentage of these students increased over the
following years, the overall waiting period for employment decreased, and the demand for
CBE/L graduates, particularly in the oil and gas sector, increased.

Additionally, as mentioned in the first chapter, CTS is a government-owned
educational institution and one of the nine colleges and institutes under the Public Authority
for Applied Education and Training (PAAET). It adheres to Kuwait’s policy of replacing
expatriates with skilled Kuwaiti employees, particularly in the public and oil sectors. This
policy was initiated in 2000 with the passage of a law aimed at “National Labor Support and
Encouraging them to work in Non-Governmental Bodies.” Notably, Article 2, Section 14 of
Law 19 of 2000 states: “To propose policies related to adjusting the structure of manpower in
a manner leading to the implementation of plans for replacing expatriate manpower with
national manpower to the extent possible” (KMOF, 2000, p.3).

1.5 Significance and Impact of the Study

This study has contributed to the existing knowledge in the field of practical
education and learning by offering future researchers an empirical examination of
competency-based educationand learning (CBE/L). It has furnished technical colleges and
scholars in higher education with valuable insights into the advantages of CBE/L programs,
particularly in enhancing students’ practical skills. Moreover, it has shed light on the impact
of adopting innovative educational methods on employers who were actively involved in the

program development process.
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The researcher’s aim is to provide a practical case study of a college that has
implemented Competency-Based Education and Learning (CBE/L). This case study could
influence colleges considering or already committed to implementing the CBE/L approach by
offering insights into a successful implementation. Therefore, the study serves as both a
motivational experience and an additional resource, educating college decision-makers about
the potential advantages of CBE/L in enhancing students’ practical competencies and
boosting their acceptance rates by employers. Furthermore, the study highlights various
success factors that may have played a key role in facilitating the implementation of CBE/L
at CTS.

The findings of this study could serve as a driving tool for CBE/L project teams,
demonstrating that not only has the University of New Hampshire, a pioneering institutionin
the US, successfully implemented CBE/L, but there is also another success story from
Kuwait with its implementationat CTS.

The researcher has investigated the differences in CTS graduates’ competencies
following the implementation of competency-based education and learning (CBE/L). This
empirical study compared the outcomes of students who graduated using the traditional
credit-based approach with those who graduated more recently through the CBE/L program.
Furthermore, the study analyzed a variety of research on CBE/L, providing insights from
differentangles and perspectives.

The study aimed to determine whether the adoption of competency-based education
and learning (CBE/L) significantly enhanced the ability of CTS graduatesto competently
perform the necessary job tasks required by major industrial employers in Kuwait.

The researcher explored whether involving different stakeholders in the development
process of program curriculaand competencies was significant and assessed whether such

participation increased employers’ confidence in CTS outcomes. Additionally, the study
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outlined the measures CTS implemented to improve the likelihood of successful competency-
based educationand learning (CBE/L).

1.6 Research Design

This case study employed a quantitative approach, utilizing an instrument
development process and a survey questionnaire. Coy (2019) noted that quantitative inquiry
is often controlled and operates within a well-defined context, seeking to generate raw data
scores and using statistical analysis to identify a numerically average experience.
Meanwhile, Greener (2008) argued that quantitative research is typically associated with a
deductive approach to test theories, often operating within a positivist or post-positivist
paradigm with objective views on the phenomena under study. Greener (2008) also
highlighted that the use of quantitative research enables the researcher to anticipate the
influence of data collectionand analysis tools on the research design, understand the types of
data available for analysis, use computer coding for data processing prior to analysis, and
select appropriate methods to present data using diagrams, charts, and tables with descriptive
and inferential statistics. Moreover, the study facilitated the choice of suitable statistical
tools for the identified research variables.

The researcher adopted a post-positivist paradigm for this study, considering it the
most suitable approach. This choice allowed the researcher to employ the quantitative
approach with a degree of flexibility, enabling a research process guided by reasoning and
common sense while avoiding bias. Kaushik and Walsh (2019) asserted that the use of post-
positivism allowed the researcher to apply scientific reasoning and everyday common sense
in a consistent manner.

They further emphasized that post-positivism, one of the older approaches in social
research, is often linked with quantitative methods and formal rhetoric that emphasize

precision, generalizability, reliability, and replicability. Thisapproach views inquiry as a
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series of logically connected steps and establishes knowledge claims based on objectivity,
standardization, deductive reasoning, and control within the research process (Creswell 2013;
Creswell & Clark 2017).

The researcher evaluated the impact of the Competency-Based Education/Learning
(CBE/L) program implementation from the perspective of workplaces and archival data
specifically for the College of Technological Studies (CTS) ina single case study. Yin
(1984) supports the use of single case study methods for critical cases, while Robson (1993)
described a case study as “a strategy for doing research which involves an empirical
investigation of a particular contemporary phenomenon within its real -life context using
multiple sources of evidence” (p. 146). The focus on a single college was chosen due to the
critical nature of the subject, which required a comprehensive investigation, and because CTS
is the only post-secondary college implementing CBE/L in Kuwait. Conducting a study in an
alternative or additional country was not feasible within the researcher’s capabilities.

The researcher conducted an instrument development process targeting subject matter
experts (SMEs) who participated in focus groups. The goal of this process was to utilize the
expertise of the SMEs to develop questions for the research questionnaire, thereby enhancing
its validity and reliability.

The researcher conducted a survey targeting major public and private sectors that
typicallyemploy CTS graduates. The questionnaire aimed to assess whether these
workplaces observed a significant difference in the competencies of students who graduated
in the past three years using CBE/L compared with those who graduated through traditional
education.

The survey also explored whether the rate of acceptance of CTS graduates by various

employers has changed since the implementation of CBE/L. Finally, it assessed the
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effectiveness of employers’ involvement in developing CBE/L curriculums and providing on-
site training for CTS students.

The researcher used archival data provided by The College of Technological Studies
(CTS) and the Kuwait Civil Services Commission (KCSC). The data spanned from 2012 to
2019 and included the number of graduates, grades, graduation dates, and employment dates.
Additionally, a smaller set of data concerning the numbers of CTS graduates between 2012
and 2019 who continued with their higher education programs was provided by the Kuwait
Ministry of Higher Education (MOHE).

The researcher delved into a substantial volume of documents provided by CTS to
gain insights into the planning, implementation, and monitoring of CBE/L, as well as the
agreements forged with different workplace sectors and government entities. These
documents also shed light on CTS’s achievement of ABET accreditation for all its majors or
programs.

1.7 Data Collection Methods

A quantitative approach has been used to collect the data needed to demonstrate
whether students graduating using CBE/L have gained the required applied knowledge and
practical skills and whether such an approach has contributed to providing CTS graduates
with a better chance in the marketplace.

Data has been gathered from the 7-point Likert scale quantitative survey that has been
coded into a numerical representation. The first group of data has been gathered from the
survey, which was targeting major public and private sectors that usually employ CTS
graduates. Different CTS documentsand archived data from CTS, KCSC, and MOHE have
also been utilized. The researcher thoroughly examined an extensive array of documents
provided by CTS to gain insights into the planning, execution, and monitoring of CBE/L by

PAAET and CTS. These documentsalso shed light on the agreements forged with diverse
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workplace sectors and government entities. Furthermore, they elucidated how CTS
successfully secured ABET accreditation for all its majors or programs.

1.8 Data Analysis Methods

As a quantitative study, this research involved the collectionand analysis of
quantitative data. Both descriptive and inferential data analysis methods were employed.
The descriptive analysis provided insights into the frequencies and percentages of responses
to all survey questions, offering an overview of the data collected. Inferential analysiswas
conducted to assess whether a significant development occurred in the accumulated
competencies of students who graduated before and after the implementation of CBE/L.
Additionally, this analysis highlighted the significance of employers’ acceptance of CBE/L
graduates compared to traditional graduates.

Data analysis in this study included the use of various statistical tests such as
Skewness and Kurtosis, Kolmogorov-Smirnov, and Shapiro-Wilk methods to assess the
distribution parameters of the data, including normality, uniformity, and exponential
distribution. Furthermore, Chi-square, Kruskal-Wallis, t-test,and ANOVA were utilizedto
identify significant differences in sample means, which helped determine if the
implementation of the CBE/L approach had a substantial effect. These statistical tests
provided a comprehensive analysis of the data to evaluate the impact of CBE/L
implementationat CTS.

Before conducting any of the descriptive and inferential tests mentioned, the
researcher performed a comprehensive development process to identify the constructs, assess
the internal consistency of the data, and validate the instrument’s items or questions. This
step was crucial in ensuring the reliability and validity of the data collected through the

survey questionnaire and other instruments. By assessing internal consistency, the researcher
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aimed to guarantee that the data accurately represented the constructs being studied,
providing a strong foundation for the subsequent analysis.

The researcher thoroughly examined an extensive array of documents provided by
CTS to gain insights into the planning, execution, and monitoring of CBE/L by PAAET and
CTS. These documents also shed light on the agreements forged with diverse workplace
sectors and government entities. Furthermore, they elucidated how CTS successfully secured
ABET accreditation for all its majors or programs.
1.9 Dissertation Delimitations

The scope of this study has been narrowed to the following delimitations:

e Examining the impact of CBE/L on students’ practical and cognitive
knowledge: The study evaluates whether the implementation of competency-
based educationand learning (CBE/L) at the College of Technological Studies
(CTS) has significantly enhanced students’ practical and cognitive knowledge,
as well as their applied skills.

e Assessing employers’ confidence in CTS graduates: The study investigates
whether the implementation of CBE/L has improved employers’ confidence in
CTS graduates during their recruitment and selection processes. This involves
determining whether employers find the graduates to be better prepared and
more capable of performing job tasks effectively.

e Examining the impact of stakeholder engagement in curriculum development:
The study explores whether the engagement of different stakeholders, such as
major industrial firms and government bodies, in the development process of
curriculums and competencies, has increased employers’ confidence in CTS

graduates. This includes evaluating whether the involvement of these
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stakeholders in program development leads to more relevant and practical
educational outcomes for students.

e While this research study has focused on evaluating the impact of competency-
based educationand learning (CBE/L) at the College of Technological Studies
(CTS) on students’ knowledge and skills, as well as employers’ confidence in
graduates, certain methodological details and additional dimensions have not
been explored to keep the study’s scope focused and manageable.

e Detailed Process of DACUM Analysis Method: Although the study
acknowledges the use of DACUM analysis in a joint workshop by CTS and
employersto identify the required competencies for various programs, it does
not delve into the detailed process of this analysis method. Eastern Kentucky
University (2017) established that DACUM (Developing A Curriculum)is a
well-established method for designing competency-based curriculums by
analyzing the tasks and duties required in a particular job role. However, the
study’s focus is more on the overall impact of CBE/L rather than the intricate
details of curriculum development.

e Gap Analysis of New Graduates’ Practical Competencies: The study does not
include a discussion of how gap analysis is conducted to assess new graduates’
practical competencies. Gap analysisis a process that uses the outcomes of
DACUM analysis, front-end analysis, or hierarchical cluster analysis to identify
gaps between the expected and actual performance of graduates. This process
involves complex methodologies that are not directly related to the primary
research interest of this study.

e Competency-Based On-The-Job Training (OJT): The research does not explore

the dimension of competency-based on-the-job training (OJT), as it requiresa
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comprehensive investigation that would broaden the scope of the study. OJT is
an important aspect of competency development and involves practical training
in the workplace to reinforce and apply learned competencies.

By limiting the scope to the core objectives of assessing the impact of CBE/L
implementationat CTS, the study ensures a more focused investigation while acknowledging
the potential for future research in these additional areas. The essential termsare CTS,
CBE/L, knowledge, skills, competencies, tasks, duties, employers, workplaces, gap analysis,
DACUM analysis and OJT.

1.10 Dissertation Structure

Chapter 1 provides the background and an overview of the College of Technological
Studies (CTS)’s initiative to implement competency-based education and learning (CBE/L)
several years ago. This chapter sets the stage for the research study by outlining the context
and the significance of CTS’s adoption of the CBE/L approach.

Chapter 2 offers a comprehensive review of academic literature that covers relevant
subjects and themes associated with the implementation and impact of CBE/L. This chapter
discusses different perspectives, interpretations, and research on the issues related to CBE/L
and examines the various methods, concepts, theories, schemes, and models that have been
utilized in studying similar topics.

Chapter 3 on the other hand, describes the research methodology and design, linking
the research questions and objectives with the data collected and the methods used for
analysis. This chapter provides details about the research instruments, data collection
processes, and data analysis techniques applied in the study.

Chapter 4 presents the findings, evidence, and analyzed information gathered from the

survey questionnaire and other data sources. This chapter compares, explains, and discusses
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the tested data and its actual outcomes, highlighting any patterns or trends identified in the
collected data.

Chapter 5 concludes the study with a summary of the research findings, along with
recommendations based on the study’s outcomes. It also identifies potential areas for future
research that could further explore the impact of CBE/L at CTS and other related topics in the

field of education and workforce development.
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CHAPTER 2: LITERATURE REVIEW

Introduction

The transition to competency-based education and learning (CBE/L) presentsa
significant shift for educational institutions such as the College of Technological Studies
(CTS) in Kuwait. This change involves transforming CTS from a traditional time- and
credit-based educational institution to one that adopts a more flexible, outcome-focused
approach in line with the CBE/L method. This chapter outlines the themes and key aspects of
competency-based education and learning and discusses their implications.

Through this study, the researcher evaluates whether CBE/L is an effective
educational method and a viable solution for addressing the challenges faced by recent
graduates who lack practical technical competencies. By exploring the impact of CBE/L on
graduates’ ability to find suitable employment in their fields of study, the study aimsto
determine whether CBE/L offers a reliable path to bridging the gap between academic
preparation and workforce demands. Through this evaluation, the researcher aimsto provide
insights into the potential benefits and challenges of implementing CBE/L in similar
educational institutions.

2.1 Concepts of CBE/L

One of the central principles of competency-based education and learning (CBE/L) is
its emphasis on teaching and learning the specific skillsand knowledge necessary to master
all required competencies and perform relevant job tasks. In CBE/L, each academic major or
discipline is composed of a set of competencies that students must achieve to graduate.
Instead of adhering to a rigid time-based curriculum, students work at their own pace to

acquire and demonstrate mastery of these competencies.
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Eraut (2003) defined an individual’s competency as “the ability to perform the tasks
and roles required to [meet] the expected standards” (p. 117). This definition highlights the
outcome-oriented nature of CBE/L, where the focus is on ensuring that students achieve a
high level of performance in tasks relevant to their chosen fields. Through this approach,
CBE/L aimsto produce graduates who are well-prepared to excel in their professional roles
and contribute effectively to the workplace.

McClarty and Gaertner (2015) emphasized that competency-based education (CBE)
operates with flexible time frames: “The standards for demonstrated learning are held
constant, but the amount of time students must spend to reach them can vary” (p. 1). In CBE,
students do not pass any subject unless they can show their capability in performing the tasks
related to that subject. This requires students to master the competencies associated with
those tasks.

McClarty and Gaertner (2015) also argued that institutions offering CBE can enhance
the value of this model by providing robust and clear evidence to education administrators,
regulators, and workplaces that their graduates have mastered the necessary practical
competencies. Demonstrations of this mastery allow studentsto prove their ability to
successfully complete various work-related tasks with accuracy and within given time
constraints. This evidence-based approach supports the credibility and effectiveness of CBE
and aligns educational outcomes more closely with the needs of employers and the demands
of the workplace.

In competency-based education and learning (CBE/L), assessments are conducted
using gap analysis to ensure students have mastered all necessary competencies before
progressing to the next level. Studentsare required to demonstrate their skills practically,

proving their knowledge and abilities in a specific subject area.
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According to Gibbs, Slevitch, and Washburn (2017), competency-based training
(CBT) assesses a participant’s capability to demonstrate knowledge, skills, and attitudes
under certain conditions, correlating with individual performance on the job. The
participant’s performance is measured against industry benchmarks and standards, rather than
being compared to the achievement of other students.

Therefore, competency-based learning focuses on mastering required skills using
associated knowledge. Wu (2013) suggests that CBT can be an effective tool for developing
employees’ competencies, which are directly related to on-the-job performance. This can
lead to improved employee performance, enhanced customer satisfaction, and overall better
organizational performance. By emphasizing practical skillsand applied knowledge, CBE/L
aims to better prepare students for their professional roles and meet industry standards and
expectations.

Competency-based education and learning (CBE/L) emphasizes an outcomes-based
approach, focusing on students’ mastery of task competencies as the core of the learning
process. In thisapproach, students demonstrate their abilities through performance rather
than traditional exams, ensuring they have the knowledge and skills necessary to perform
specific tasks. Competent students are the desired outcome of competency-based learning.

The National VVocational Qualification (NVQ) views CBE/L as an outcomes-based
behavioristic approach, centering on assessment processes and the students' ability to
successfully demonstrate their skills and competencies. This emphasis on applied, hands-on
learning and demonstrated mastery of tasks prepares students to meet real-world job demands
and industry standards, providing them with the foundation to excel in their professional roles
(Mulder, Weigel, & Collins, 2007).

Establishing competency-based educationand learning (CBE/L) requiresa structured

approach to allocate the necessary competencies for each job task. One method educational



40
institutions can use to define the required tasks and competencies is conducting an
occupational job task needs analysis for each job or discipline. A widely recognized
approach for performing thistype of analysis is DACUM analysis (Developing a
Curriculum).

DACUM analysis involves assembling a group of experts to identify and validate all
tasks performed by employees in the targeted job. This process includes outlining the tasks,
knowledge, skills, and traits necessary for success in performinga given job. The knowledge
and data gathered during the analysis are guided by key principlessuch as facilitation,
agreement building, and the tenets of competency-based education (Norton & Moser, 2008).

By conducting a comprehensive DACUM analysis, educational institutions can ensure
that their CBE/L programs are closely aligned with industry standards and workplace needs,
ultimately providing students with the practical competencies and skills required to excel in
their chosen professions.

2.1.1 CBE/L vs Vocational Education or Learning

While CBE/L is designed to provide education at a post-secondary level (university or
college), Vocational Education and Training (VET) could be either directed as a preliminary
education or training for entry level employees or as a continuous training for employed
personnel. Grubb and Ryan (1999), indicated that the VET approach is adopted by many
organizations for four main purposes:

1. Prepare pre-employment staff applying for entry-level jobs with the required
training to perform specificwork. In many countries, these training VET centers or
schools are operated or funded by national education or labor ministries. Passing
such training is a condition for completingemployment.

2. Provide existing staff with retraining programs, either to sharpen their skills or due

to the introduction of new or complex technology or machinery.
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3. Offerindividuals who have lost their jobs new competencies so they can gain skills
necessary to secure new employment or provide other individuals looking for new
careers with the necessary training to meet employment requirements.

4. VET can also serve as a solution not only for training purposes but also to provide
professional education degrees to those who have been out of the labor market for
an extended period. VET can also help individuals without prior professional
experience gain skillsfor employment. Many of these individuals have relied on
public aid for theirincome (Grubb & Ryan, 1999).

Similarly, Cedefop (2008) argued that Initial VVocational Education and Training
(IVET) is a form of general or vocational education and training provided either as part of the
initial education system, before entering the workforce, or after starting working life. IVET
serves as entry-level training for employees. The author explained that IVET can be
conducted as full-time school-based education and training or as a retraining process for
working staff. Cedefop (2008) defined Continuous Vocational Education and Training
(CVET) as the area of education or training that follows employment and aims to: (a)
improve or update employees’ knowledge and/or skills; (b) acquire new knowledge and skills
for career development purposes; and (c) continue developing personal and professional
capabilities for potential job promotion or future occupations.

2.2 CBE/L Characteristics

Sturgis and Casey (2018b) described the characteristics of CBE/L as a process that
focuses on academic knowledge, transferable skills, and the ability of students to become
lifelong learners. They noted that culture, pedagogy, and structures are designed to develop
student agency, build foundational academic knowledge, and engage students in deeper
learning (p. 15). Dumciene, Saulius, and Capskas (2016) observed that working students

attend more CBE/L courses and value this method more than non-working students. Non-
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working students tend to prefer traditional lectures more than working individuals, and
blended learning is even more acceptable to them since the CBE/L approach relies heavily on
the utilization of e-learning methods, which is more convenient for working students.

Dumciene et al. (2016) noted that, according to their survey, the majority of
competency-based learning (CBL) students believe that the study materials presented in CBL
are relevant to the competencies they aim to acquire. They also believe that CBL is more
focused in terms of quality, scope, and requirements than traditional approaches.

As shown in Figure 1, although all CBL graduates from a specific discipline acquire
the same required competencies, each student uses their own unique pathway to achieve
them. This is why competency-based education and learning is considered to be more

personalized than traditional approaches.

Figure 2.1

Complete Support for Competency-Based Education. Adapted From Creatrix Campus (2017).
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According to the study by Dumciene et al. (2016), more than half of the respondents
believed that there is a significant difference between the competenciesacquired via e-

learning and those acquired via traditional learning. One advantage of traditional learning is



43
the direct interaction between instructors and students, as well as the availability of tangible
learning materials that traditional students can utilize in the classroom, labs, and workshops.

Therefore, while e-learning plays a significant role in CBE/L, there are some
competencies that necessitate traditional learning in the lab or workshop, particularly those
involving complex engineering skills such as mechanical maintenance, electrical calibration
and load balancing, concrete and steel reinforcement, and similar hands-on tasks.

Dumciene et al.’s (2016) study reported significant differences in the attitudes of
students attending university e-learning courses compared to those in traditional studiesin
terms of professionalism, quality, and efficiency. CBL emphasizes an individual’s ability to
perform a task using their knowledge, skills, abilities, behaviors, and attitudes. Many studies
have found CBL to be an effective training method in both the public and private sectors.
Filling an employee’s skills gaps is achievable through specially designed training programs
focusing on knowledge, skills, and abilities.

Organizational performance is closely tied to the abilities of its employeesin
performing their required tasks. Vathanophas and Thai-Ngam (2007) stated that employees
need to consider their employer’s job requirements and the specific competencies these roles
demand. These competencies are a clear indication of an individual’s ability to perform their
job-specific tasks effectively.

2.3 Including CBE/L as Part of Strategic Planning

Educational organizations that plan to implement competency-based education and
learning (CBE/L) need to incorporate this initiative into their strategic plans. By doing so,
these organizations can ensure the success of the initiative and provide the necessary support.
According to the Competence Based Education Network (2017) report, the first principle

emphasizes that institutions should “strategically identify and secure the commitment of
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multiple external partners to inform and support the achievement of their CBE programs’
purpose and their institutional equity goals” (p. 25).

The report also outlined how these strategies involve engaging all relevant internal
and external partners in the process of designing, delivering, and evaluating the competency -
based educationand learning (CBE/L) programs adopted by educational institutions. In
complex environments, education specialists may sometimes overlook the importance of
establishing educational strategies for their organizations.

Wu (2013) provided several recommendations for the knowledge needed during
strategic planning for implementing competency-based education:

(a) Identifying key motivators of high performance in the public sector.

(b) Recognizing high-performing public officials and understanding their attitudes.

(c) Assessing the training needs of various individuals.

(d) Developing training programs to address specific competency gaps in
individuals.

(e) Creating a training plan that supports self-directed learning.

Similarly, in its yearly report, the Thailand Office of Civil Service Commission
(2014) stated that part of the Thai government’s education strategy is to adopt a competency-
based approach in human resource management for public sector organizations committed to
human resource development strategic plans grounded in the competency-based approach.
Jones and Voorhees (2002) argued that, for competencies to be effectively utilized, strategies
must be developed to ensure standardization and important decisions regarding the
improvement of student learning processes should rely on competency-based education and
learning (CBE/L) assessment results. Meanwhile, Vathanophas and Thai-Ngam (2007)

observed that “improving employee competencies would enhance both job and organizational



45
performance, and organizations need to develop the competencies of individual employees to
support a competitive strategy” (p. 3).

2.4 The Role of Technology in CBE/L

Online learning is an integral component of the theoretical part of competency-based
education and learning (CBE/L), and technology serves as one of the key factors for
successful implementation. It has been a part of modern education for over two decades,
with the level of technological utilization varying across institutions.

Some colleges incorporate more technology into their students’ learning processes,
believing it provides students with the ability to deepen their knowledge foundation and
enhance their classwork. Coleman, Gibson, Cotton, Howell-Moroney, and Stringer (2016)
indicated that a low level of computer integration could be due to external obstacles such as
an insufficient number of teachers and lack of student training, limited availability of
computers, and inadequate technology integration. Access to the internet can present
significant challenges for students, teachers, and the overall education process.

Liu (2012) emphasized the development and utilization of multimediaas part of the
mathematics curriculum to enhance students’ cognitive learning processes, improve their
math scores, and increase classroom participation. Integratingtechnology into various
aspects of education is considered a significant change that should be embraced by all
stakeholders involved in the education process. On the other hand, Chauhan (2017) noted the
importance of establishing a foundation for technology integration in education, which results
from collaboration among different stakeholders in the school community. This collaboration
reflects a shared vision of the importance of utilizing technology in education.

Coleman et al. (2016) found that integrating technology into the education process is
not an easy task and requires careful planning, training, and execution. Although their

research findings demonstrate the benefits of computer usage in the classroom for both
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students and teachers, they noted that it is challenging to integrate technology throughout the
curriculum.

Teachers’ positive attitudes toward integrating technology into the education system
play a significantrole in its success. Cheng, Lou, Kuo, and Shih (2013) found that studies on
the issue of integrating information technology into the teaching process showed an increase
in teachers’ positive responses to applying digital game-based learning (DGBL) in their
educational practices.

On the other hand, technology integration in educational processes has encountered
several technical and procedural challenges, especially with mobile devices. Similarly, Lewis
(2016) noted that many technical and educational challenges have been experienced during
the integration of mobile devices as part of the curriculum.

2.5 CBE/L Assessment and Evaluation Process

Some studies have described competency-based education and learning (CBE/L)
assessmentas a complex process. “Transferable skills are the adaptive expertise and abilities
that enable people to effectively perform roles, complete complex tasks, or achieve specific
objectives” (Sturgis & Casey, 2018b, p. 34). Students must be assessed by demonstrating
their expertise and showing that they have mastered the targeted competencies by performing
their related job tasks. The complexity liesin the fact that some of these tasks are complex,
multistage tasks that require the use of transferable knowledge, skills, and experiences
imparted by their teacher, faculty, trainer, or a simulator. Assessments can range from short,
simple technical activities to longer, more complex tasks or multi-phase projects.

2.5.1 Student Assessment

Voorhees (2001) explained that competencies are accumulated through the integration

and interaction of knowledge, skills, abilities, and learning experience. This interaction

forms learning packets or bundles of competencies that are necessary for performing a task.
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Therefore, the key assessment method for competency-based education and learning (CBE/L)
involves students physically performing each task related to the learned competencies and
demonstrating itin front of the assessor. Lopez, Patrick, and Sturgis (2017) argued that a
competency-based learning system offering personalized pathways for students to meet
learning goals requires educator capacity to evaluate student learning using multiple forms of
evidence against common standards and expectations (p. 43).

Recognizing competent students, trainees, or employees involves observing and
evaluating their ability to effectively perform job tasks using the knowledge, skills, and
attitudes they have acquired. A competent person demonstrates proficiency, accuracy, and
efficiency while performing tasks, requiring minimal supervisionand completing work
within a reasonable time frame using the necessary tools and equipment.

According to Vathanophas and Thai-Ngam (2007), “competency encompasses the
knowledge, skills, abilities, traits, and behaviors that allow an individual to perform a task
within a specific function or job” (p. 2). Competent employees contribute significantlyto an
organization’s success by enhancing its performance and providing a competitive advantage
over itscompetitors. These individuals can adapt to various challenges, make informed
decisions, and exhibit problem-solving abilities that drive organizational growth and
innovation.

The focus on the ability to “perform” tasks is central to assessing competency. When
an employee or student demonstrates mastery of competencies by successfully performing
related tasks, they can be evaluated as competent. McCarthy and Garavan (2001) found that
competency-based assessment and feedback is now a common practice in workplaces,
serving as an organizational development tool for learners. Brumm, Mickelson, Steward, and
Kaleita (2006) reported that lowa State University used two assessment tools for its

competency-based agriculture bio-engineering program.



48

The firsttool was an online computer assessment simulator that measured students’
competencies, and the second tool was an online assessment system used to create students’
electronic portfolios. Each portfolio contained the competencies required for graduation and
indicated the student's progress in accumulating the necessary competencies. This
combination of assessment methods provides a comprehensive view of students’ abilities and
development.

Employers can assess the competencies of individuals who join the workforce after
graduation by conducting yearly evaluations of their competency developmentand progress.
This assessment helps identify any existing gaps and determine further on-the-job or external
training needs. Ennis (2008) emphasized that using a competency-based performance
appraisal system to properly assess and evaluate employee performance provides a structured
approach to guiding appropriate training and career development opportunities. Integrating
this assessment process into the organization’s practices ensures that employees receive the
support and resources they need to continue growing in their roles and contribute effectively
to the organization's success.

2.5.2 Educators/Instructors/Faculty Assessment

The assessment process for competency-based education and learning (CBE/L)
educators and instructors can take various forms, including written and oral evaluations.
Instructors can also be assessed on their ability to effectively use tools and technology that
align with CBE/L. Additionally, the outcomes of students’ achievements serve as a reflection
of the instructors’ effectiveness in transferring competencies and guiding students to perform
the related tasks successfully. As Sturgisand Casey (2018b) note, educator evaluation should
be in line with the culture of competency-based educationand its pedagogical philosophy,
including supporting teachers through constructive feedback, accommodating their needs,

and providing opportunities for growth and development. This approach fostersan
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environment where educators can continuously improve their teaching methods and help
students reach their full potential.

Baughman, Brumm, and Mickelson (2012) discussed the relationship between course
core competencies identified for an instructor training program and the instructor’s 360-
degree assessment in the workplace.

The assessment process aims to identify and evaluate the top five core competencies:
“(a) analysis and judgment, (b) communication, (c) initiative, (d) continuous learning, and (e)
teamwork. The 360-degree assessment process is used to assess these five major general
competencies” (p. 117). In a 360-degree assessment, the instructor is evaluated by
colleagues, subordinates, supervisors, and through self-assessment, providing a
comprehensive perspective on their performance and areas for growth.
2.5.3 CBE/L Program’s Evaluation

The establishment of a standardized process or method for competency-based
education and learning (CBE/L) that suits all educational institutions is neither simple nor
feasible, as institutions may adopt different approaches to implementing this method of
education. Although there may be similaritiesin many aspects of CBE/L practice, each
institution’s design is unique. Cunningham, Key, and Capron (2016) noted that competency-
based programs vary from one educational institution to another. Programs and curricula are
not uniform; each institution selects its own CBE format. These differences presenta
challenge for accreditors when it comes to standardizing an educational institution model, as
the institutions do not adhere to standard requirements. This situation compels accreditorsto
assess each competency-based program individually and directly determine the program’s
efficiency and the institution’s approach to designing the program.

Educational institutions can evaluate the success of their competency-based programs

by assessing whether their graduates are achieving the required level of competency. The
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success of the program is demonstrated through the achievements of its graduates. In other
words, the combined levels of mastered competencies across all graduates serve as an
indicator of how successful the programiis.

Voorhees (2001) found that connecting specific competencies with performance-
based assessments creates a bridge between traditional measures of assessing student
achievementand competency-based performance approaches. Institutions can conduct
internal and external surveys to gather feedback on their programs. Internal surveys may
involve students and faculty; students can be asked about their experiences with the college
program in terms of curriculum, faculty, tools, equipment, labs, workshops, and other
resources. Faculty can be surveyed about the training they received prior to and during their
engagement in the CBE/L teaching process. They can also be asked about educational
facilitation suchas curriculum, teaching, and learning tools.

McNamara (2013) noted that the CBE/L assessment in his study had been conducted
“five semesters since 2008 and consistently received positive student feedback via electronic
surveys, student focus groups, and formal subject evaluations” (p. 11). This feedback
suggests that ongoing assessment and evaluation of competency-based programs can provide
valuable insights into their effectiveness and areas for improvement.

Workplaces and employers can provide valuable feedback to colleges regarding their
graduates' level of competencies and their ability to perform entry-level job tasks learned
during their college education and coordinated co-op programs. By surveying employers,
colleges can gain insights into how well their programs are preparing students for the
workforce and identify areas for improvement.

Once surveys are analyzed, colleges may choose to engage further with professionals
from the surveyed workplaces to discuss potential collaborations for program enhancement

and development.
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For example, the Council of the National Postsecondary Education Cooperative
highlighted various methods for assessing competency-based education (CBE) programs.
One approach involvesthe college’s curriculum assessment group reaching out to workplaces
and inquiring about graduates’ competency levels.

The collaboration process may involve a variety of interaction methods, such as
phone calls to executives or a series of focus groups. These interactions can help build
stronger relationships between colleges and employers, facilitating better alignment between
educational programs and workplace needs. Additionally, surveys can be utilized to assess
employees’ training needs, providing useful information for both employers and educational
institutions in terms of program adjustments and future curriculum development (Jones &
Voorhees, 2002).

2.6 CBE/L Implementation Risks and Challenges

Change can be a challenging process, particularly when it involves transitioning to a
new educational environment or adopting a new educational approach such as competency-
based educationand learning (CBE/L). This shift representsa significant change for
educational institutions, and, like any other organizational change, it is likely to face
numerous risks and challenges.

2.6.1 CBE/L Implementation Risks

In the context of implementing competency-based educationand learning (CBE/L), it
is crucial to have a risk group as part of the project team to assess and identify potential risks.
This process ensures that any known circumstances or issues that could impact the smooth
and successful implementation of CBE/L are considered.

The Global Partnership for Education (GPE) (2014) outlines several risk management
processes in their risk policy to create a common understanding and awareness of education

risk management and risk intelligence:
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e Identifying Risks

e Assessing the Consequences

e Managing Potential and Evolving Risks

e Monitoring Risks During the Recovery Process

By incorporating these risk management processes, educational institutions can more
effectively navigate the challenges of implementing competency-based education and
learning (CBE/L). This approach allows them to anticipate and address potential issues
proactively, thereby enhancing the likelihood of a smooth and successful transition to this
innovative educational method. By managing risks effectively, institutions canensure a high-
quality CBE/L implementation that benefits both students and educators and meets the needs
of the workforce and community.

Preparation of contingency plans to face anticipated risks is crucial when
implementing competency-based educationand learning (CBE/L). The risks of fraud, such
as allowing others to attend classes or take exams on students’ behalf, or hacking into online
exams or modifying student records, can undermine the integrity of the educational process.
Additionally, the flexibility of the CBE/L accumulation process might lead some students to
delay complex competencies, potentially resulting in an overwhelming workload toward the
end of their studies.

Lopez et al. (2017) argue that creating a sustainable and efficient competency-based
education system requires collaborative efforts fromall leaders involved. If leadersfail to
work together, there is a risk that competency-based education may not be sustained, and
inequities may persist, leaving some students without the support they need to realize their
potential. Therefore, proactive planning, vigilant monitoring, and a commitment to equitable

practices are essential to ensure the successful and fair implementation of CBE/L.
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Engaging users in the risk assessment process during the planning stage of
competency-based training (CBT) program implementation is critical to ensure that potential
risks are identified and addressed from multiple perspectives. Recommendations from users
should receive significant attention during the implementation and delivery of competency -
based education and learning (CBE/L) to enhance the program’s effectiveness and relevance.

Wilson, Hamilton, Britton, Campbell, Hughes, and Manktelow (2005) suggest that
employees require regular and refresher training in risk assessment, especially those working
in complexand challenging environments. This is essential for both new and experienced
employees to maintaina high level of competence and adapt to the evolving demands of their
roles. Continuous and regular assessment and development of skillsand knowledge are
necessary to ensure that employees are equipped to manage the challenges they may face.

Additionally, reviewing program selection criteriato ensure that candidates possess
the appropriate emotional abilities to learn and practice their related complex job tasks is
important. This can help match candidates with programs that align with their skills,
capabilities, and resilience, ultimately leading to more successful learning outcomes and a
more effective workforce.
2.6.2 CBE/L Implementation Challenges

When organizations, including educational and training institutions, undertake
significant changes or reforms, such as transitioning from traditional to competency-based
education and learning (CBE/L), they often face a variety of challenges and resistance.
Bridges and Bridges (2016) suggest that the resistance people experience is not directly
related to the changes themselves, but rather to the losses and endings they may encounter
during the transition. People are often concerned about the potential negative consequences
of such a transition, such as disruptions in established routines or the loss of familiar

processes.
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Taber et al. (2010) and Baran, Correia, and Thompson (2011) outline several

challenges associated with implementing CBE/L.:

Identifying Required Competencies

Assessing Students’ Competencies

Handling Moral Issues: Darling-Hammond (2006) notes that educators face
persistent challenges related to the complexity of various moral and ethical issues
in diverse educational environments. Preparing teachersto handle these
complexitiesisa constant need.

Maintaining Continuous Funding

Overcoming Resistance to Change

Andresen (2015) identified several challenges that teachers may face during the

implementation of competency-based education and learning (CBE/L). These challenges can

impact the effectiveness of the educational approach and the overall success of the transition.

The key findings from Andresen’s research include:

1.

Teachers Evaluated as Incompetent: One of the primary challenges is the
presence of teachers who have been evaluated as incompetent in their roles.
These teachers require additional training to effectively deliver competency-
based educationand manage challenging situations during their practice.
Ensuring that all teachers have the necessary skills and knowledge to
successfully implement CBE/L is essential for the approach to succeed.

Lack of Proper Training and Problem-Solving Abilities: Without appropriate
training, teachers may struggle with problem-solving, especially in critical
situations within schools. This can hinder their ability to handle difficult

situations both in and out of the classroom. Providing teachers with targeted
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training and support can help them develop the skills they need to navigate
complex scenarios.

3. Lack of Effective Communication Skills: Effective communicationis crucial for
CBE/L teachers, as it affects their ability to transfer knowledge and skills to
students, particularly through technology. Additionally, teachers need to manage
multi-tasking teaching processes, which can be challenging without strong
communicationskills. Improving communication skills can help teachers better
engage with students and facilitatea more effective learning experience.

There are other financial challenges that face educational institutions that have
implemented CBE/L because change typically requires extra financial resources. The high
cost of CBE implementation and the lack of HR and other specialized resources have
prevented many institutions from undertaking CBE/L implementation (Boahin, Eggink, &
Hofman, 2014).

Some teachers might feel they are risking their careers by becoming CBE/L
instructors. They may not feel they belong to this new teaching approach because of gaps in
knowledge, particularly their lack of experience with using technology in education.
Therefore, addressing instructors’ emotional intelligence is essential before designing
specialized training programs. Proper training should then be provided to CBE/L instructors
to enable them to perform their duties effectively and feel safe and confident. Sturgisand
Casey (2018a) reported that “teachers also need safety and a sense of belonging to take risks
as well. Building a culture that supports a high level of trust among adults is importantin
motivating educators to pursue professional learning” (p. 16).

Engaging various stakeholders in the CBE/L implementation process can lead to a
better understanding of complex challenges and foster support among the involved parties.

Taber et al. (2010) reported that “Competency-Based Medical Education (CBME) is
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associated with a number of complex challenges and questions and cannot be considered in
isolation from the complex systems in which it functions” (p. 687). Therefore, it is crucial to
involve governmental legal agencies and the medical society in discussions about the
advantages and disadvantages of CBME to propose potential solutions to complex
challenges. This involvement is necessary because of the confidence and trust that patients
and the medical society place in physicians using online or computer-based learning in their
CBME.

2.7 Curriculum Analysis and Construction

Educational institutions implementing CBE/L are developing their own curricula for
various subjects. These curriculaare designed by faculty members to align with the concepts
of mastering specific competencies, becoming proficient in performing discipline-related job
tasks, and acquiring all related knowledge, skills, and behaviors. Abner, Bartosh,
Ungerleider, and Tiffin (2014) stated that some of the main responsibilities of faculty include
participating in their professional development through engagement in various programs and
workshops. This involvement helps them develop competency profiles, methods for
assessing student competencies, program evaluation processes, curriculum development, and
the assessment and utilization of technology.

After completing the task analysis process, which includes identifying the main
duties, tasks, sub-tasks (if available), related knowledge and skills, and tools and equipment
used, a tailor-made curriculum can be designed in coordination with workplaces. This
process ensures that the curriculum aligns with the specific needs of future jobs. The
University of Baltimore (2005) noted that some job tasks can only be accomplished by
adhering to described work procedures and using the required tools and equipment.

According to Wyrostek and Downey (2017), the objective of conducting a curriculum

analysis is to investigate the components of each job or discipline. Each stage in the process
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of curriculum analysis includes the following six major parts: (a) performinga needs analysis
process, (b) performing job task analysis using the DACUM process through dedicated
workshops, (c) verifying the results of the task analysis workshop through subject matter
experts, (d) developing a competency profile, (e) conducting a gap analysis to assess
employees’ gaps, (f) selecting the tasks that need training, and (g) designing and
implementing training or education programs.

Appendix (A) providesan example of DACUM charts that depict the main duties of
jobs and their connection to job tasks. More detailed charts may include the knowledge and
skills associated with each task. Some DACUM charts provide additional details such as
sub-tasks, tools, equipment, or software used in each task, as well as working conditions like
room temperature or air humidity percentage. The DACUM job analysis process is a well-
known method for breaking down a job or discipline portfolio into duties, tasks, sub-tasks,
knowledge, skills, and required attitudes or behaviors. This process involves a series of
sequenced steps that the group conducting the DACUM session must follow. Refer to Figure

2 for a visual representation.

Figure 2.2

RMIT What is Developing a Curriculum (DACUM). Adapted From Creatrix Campus (2017).
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As illustrated in Figure 2, the process of using the DACUM analysis method to
develop educational curricula consists of five steps. The first step involves hosting a
workshop over two or three days, during which subject matter experts (SMES) in the targeted
discipline participate. The participants create the profile of the targeted discipline, which
could be for an accountant, high school teacher, electrical or computer engineer, or any other
profession. This profile comprises the main duties, tasks, and any sub-tasks associated with
the discipline.

The second step of the DACUM analysis method involves a one-day workshop that
confirms and validates the outcome of the initial workshop. In the third step, the
management reviews and approves the findings from the first two workshops. In the fourth
step, the knowledge, skills, and behaviors associated with each task are identified, grouped,
and sequenced to form the competencies. The SME team also determines any tools,
equipment, software, or hardware necessary to perform each task. In the fifth stage, the
curriculum is constructed based on the grouped and sequenced competencies.

Bawane and Spector (2009) defined a group of related competencies as a sequence of
integrated activities, with each competency comprising a combination of related performance
procedures or processes. It is crucial to establish reliable standards and procedures when
constructing educational curriculums. On the other hand, Taber et al. (2010) noted that
without distinguishing valid and reliable standards, it becomes challenging to identify the
required competencies. This can negatively impact program evaluation processes carried out
by program evaluators and accreditors.

Employers use established standards to evaluate employees’ competencies,
determining whether an employee can accomplish a task accurately, within a defined period,
and without direct supervision—a well-accepted definition of a competent employee.

Wyrostek and Downey (2017) explained that the most effective way to define a job is to
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specifically identify and explain the job tasks expert employees perform accurately. These
tasks require particular knowledge, skills, tools, and attitudes that employees must master.
Additionally, they argued that DACUM outcomes are utilized to address various aspects of
occupational profiles necessary for curriculum development processes.

2.8 CBE/L Process Effectiveness

Lopez etal. (2017) believe that competency-based education “offers the most
effective structure for achieving this educational purpose. However, realizing this purpose
for all students requires attention to issues of equity and quality, meeting students where they
are, and implementing policies that create the conditions for success” (p. 8).

Conducting evaluations from the student perspective involves assessing whether
students in CBE/L programsare acquiring the necessary knowledge and skills and whether
they are becoming more competent compared to those studying through the traditional
credit/time approach. Additionally, evaluations from the workplace perspective involve
determining whether workplaces were involved in developing the CBE/L curriculums and
whether they are satisfied with the outcomes of CBE/L programs. The accreditation process
remains challenging due to the lack of specific educational standards for the CBE/L approach
that can guide accrediting bodies in evaluating the efficiency and efficacy of proposed
programs. This issue compels accreditors to handle each accreditation case on an individual
basis. Abner et al. (2014) suggested that accreditation and licensing organizations focusing
on CBE should re-evaluate their assessment and accreditation procedures and processes.
This review should include addressing past concerns, comments, and recommendations
received from accreditation bodies or other collaborating educational institutions.

2.9 CBE/L Benefits
The benefits of competency-based educationand learning (CBE/L) include equipping

graduates with the ability to master their future job tasks by providing them with improved
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qualifications, practical experiences, and enhanced competencies during their college
education.

Graduates of competency-based educationand learning (CBE/L) are more likely to
excel in their future job tasks with greater accuracy, efficiency, and minimal or no
supervision. They not only acquire practical skillsto perform tasks, but they also develop
proper behaviors and attitudes while completing assigned duties. In this context, Mulder et
al. (2007) suggested that competence should be understood within a framework
encompassing professional, technical, behavioral, attitudinal, and cognitive aspects.

Researchers such as Wilson et al. (2005) claim that their findings do not provide
conclusive evidence that a competence-based approach is more effective than traditional
courses. Although trainees in a competency-based training program reported moderate
satisfaction with the training approach compared to those who participated in non-
competency-based programs, the researchers caution against generalizing these results. Their
study focused on a niche segment of the population, specifically workersin a setting that
serves individuals with special needs. As such, the findings may not apply broadly to other
settings or different CBE/L practices, trained faculty, or facilities.

2.10 CBE/L Implementation Success Factors

Some studies have illustrated several factors that contribute to the success of CBE/L
implementation:

e Good planning: Integrating CBE/L initiatives as part of an educational institution’s
strategy is crucial for a smooth transition. As Lopez et al. (2017) note, educators must
understand how the various components of the new system fit together.

e Management support: Management’s prioritization of CBE/L implementation is key
to itssuccess. When this initiative is aligned with the institution’s strategic plans, all

management members are more likely to be committed to ensuring a smooth
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transition from the traditional approachto CBE/L. Chauhan (2017) emphasized the
importance of leadership commitment during change implementation.

Stakeholder support: Support from funding organizations s critical for success,
helping to mitigate potential resistance from the community. According to Boahin et
al. (2014), collaboration among researchers, education specialists, and practitioners
can promote good practices and reassure stakeholders of CBE’s reliable outcomes.
Sufficient funding: Major reforms require additional funding. This is true for
educational reforms of this magnitude, and without proper funding, the initiative may
not succeed or may lack sustainability.

Proper implementation planning: Careful planning reduces challenges during and
after implementation. Planningshould include appointing a project manager and
qualified team members, identifying potential risks and creating contingency plans,
outlining step-by-step processes, setting timelines, and allocating necessary resources.
As Lopez et al. (2017) argue, successful implementation of CBE/L can promote
coherence and sustainability in long-term planning, guide new designs for
accountability and assessment systems, and support educator workforce capacity
building.

Effective communication and reporting: Establishing robust communication and
reporting systems is essential to facilitate smooth information flow, document and
report on every CBE/L implementation process, and provide easy access to stored
data and information. The Competence Based Education Network (2017) emphasized
that regular communication among faculty, staff, learners, and external partnersis
vital to keeping all parties informed of developments and implementing necessary

programmatic changes.
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2.10.1 Instructors’ Roles and Training Requirements

The role of the instructor is very important for CBE to succeed. Bawane and Spector
(2009) indicated that preparing online teachers and developing their related competencies
requires focused, direct, and intensive practical training. CBE/L teachers need special skills
such as listening, problem-solving, and critical thinking.

Andresen (2015) highlighted the importance of developing CBE and CBT instructors
to ensure they are competent in their mission. Similarly, Dumciene et al. (2016) emphasized
the importance of training and preparing competency-based learning instructors/teachers.
Competency-based training can be used to examine the teacher’s role and competencies and
compare them with traditional, in-classroom teaching. Instructorsteaching at various levels
need to take on a multi-dimensional role to become more effective online educators.

CBE/L institutions must recognize the instructor’s need to learn, master, and possess a
broader range of competencies than a traditional teacher. These abilities will empower
CBE/L teachersand enable them to translate the easy and complex competencies they have
mastered into online learning materials that students can understand. Baran et al. (2011)
aimed to use transformative learning theory as a tool to analyze the literature and define the
roles of online teachers adopting the competency-based approach, as well as the issue of the
lack of empowerment for CBE teachers’ competencies.

Some studies have found that teachers involved in technology utilization in the
education process need training in computer-based efforts to become familiar with the
technology they will use in teaching. Coleman et al. (2016) noted that their “findings from
this study support providing teachers with more computer-based training, aiming to improve
the quality of classroom integration” (p. 1). Therefore, there is a need to trainteachers using

practical computer-based training programs that simulate the classroom environment,
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integrating technology in the teaching and learning process. Performance is closely related to
teachers’ cumulative abilities, skills, and competencies.

Conducting customized computer-based teacher training programs will develop their
competencies and improve their attitudes toward technology utilization as a main tool for
CBE/L education. Coleman et al. (2016) stated that the increase in the integration of
computer-based learning requires designing and developing lessons for teachers using
computers as the primary means of learning. These lessons serve as interventions designed to
enhance teachers’ computer skills and attitudes and reduce their anxiety.

2.10.2 Overcoming of Teacher’s Challenges

Panti¢ and Wubbels (2012) argued that understanding the issues surrounding CBE
changes compared to traditional methods can provide a clear awareness of the implications
brought by educational reforms and the challenges teachers face. Teachers accustomed to
classroom teaching find themselves challenged by online teaching practices.

Teachers transitioning from traditional teaching to CBE/L and online teaching may rely on
their traditional teaching experience as a reference and need to adapt to new approaches.
Some teachers struggle with the limitations of online teaching.

Programs that prepare faculty to adapt to online teaching encourage converted
teachers to “critically reflect upon their past experiences, assumptions, and beliefs towards
learning and teaching” (Baran et al., 2011, p. 15).

A collaborative work environment is essential for converted teachers. Engaging
converted teachersin a series of sessions and workshops to speed up the adaptation process is
necessary to “transform their perspectives by engaging in critical reflection, pedagogical

inquiry, and problem-solving” (Baranet al., 2011, p. 15).
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2.10.3 Engagement of External Stakeholders (Employers)

Some educational institutions implementing CBE/L have realized the importance of
aligning their curriculawith the competencies demanded by the market and required by the
workplace, rather than focusing solely on what they believe students should learn or what
students prefer to learn. Horohov (2017) noted that curricula should not reflect what the
school envisions students are supposed to learn; instead, they should be designed based on
the requirements of outside stakeholders or employers. This approach addresses concerns
about potential time and money loss related to job relevance. Recognizing this need drives
educational institutions to collaborate with external stakeholders to combine visions and
create a new curriculum that considers the competencies students must master to be prepared
for entry-level positions in various industries, such as refineries, factories, banks, insurance
companies, logistics and transportation, education, health, real estate, and construction.

Ennis (2008) observed that since the 1990s, competencies have been regarded as one
of the major human resources and strategic management practices in private and public
organizations. These practices impact employee selection, placement, training, performance
evaluation, and job classifications.

Additionally, Ennis (2008) highlighted that employers use competencies as a tool for
succession planning, helping them identify the best candidates for vacant positions.
Educational institutions implementing competency-based education and learning should
involve major workplaces and employers from the early stages of constructing CBE/L
curriculabecause they can provide valuable insights into the competencies needed for every
job task assigned to new employees.

The involvement of subject matter experts from various workplaces will enhance the
development of competency-based curriculaand make it more aligned with what students

truly need to learn. Whitehead, Selleger, van de Kreeke, and Hodges (2014) emphasized the
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importance of engaging employer stakeholders in developing competencies within the
healthcare industry. Additionally, Brumm et al. (2006) stated that employers play a key role
in identifying graduates with the necessary competencies during recruitment. Students can
also be considered stakeholders in the competency development process.

2.10.4 Government Support

For most public colleges, government financial support is crucial for transitioning
from traditional education methods to competency-based education. According to Bill
(2017), the growth of CBE can be attributed to various factors, such as the American federal
government’s experimentation with government-funded educational locations to study the
impact of federal policies on integrating CBE education in these sites. When government
agencies, such as school districts, provide financial resources to schools implementing CBE,
it facilitates the transformation process. Without significant financial support from the
government, public colleges will struggle to finance the required budget, make necessary
changes, acquire needed equipment, and train faculty and staff.

The Competence Based Education Network (2017) emphasized that while institutions
work diligently to obtain regulatory approvals, they should always have an action plan
prepared to address student and program needs. This is especially important as government
officials and external stakeholders (e.g., accrediting bodies, federal legislation) engage in the
ongoing revision process of various CBE programs.

2.11 Literature Review Summary

This literature review explores themes related to competency-based education and
learning (CBE/L). One of the key areas of focus is whether CBE/L provides a reliable
solution for graduates who struggle to find suitable jobs that align with the major or

discipline they studied in college.
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The literature has explored competency-based learning (CBL) concepts, including its
characteristicsand the need to incorporate a CBL initiative as part of an educational
institution’s strategic plans. It also examines the challenges educational institutions face
before, during, and after CBL implementation, as well as the risks anticipated by risk groups
and the contingency plans to address those risks. The construction of CBL curriculums using
methods such as DACUM analysis is discussed, as well as the importance of government and
stakeholder support. Additionally, the literature delves into the assessment process of CBL
implementation.

The essential role of instructors in the success or failure of competency-based
education and learning (CBE/L) underscores the importance of preparing and training
instructorsto effectively carry out the transformation process. “According to this analysis,
teacher roles can be broken down into tasks, tasks into competencies, and each competency
into a related group of specific skills” (Bawane & Spector, 2009, p. 3).

The research also highlights the critical impact of technology on CBL processes, and
the benefits technology provides to students and instructors. Additionally, the literature
outlines the advantages of CBL for graduates and workplaces and discusses the success
factors that should be considered during the planning, implementation, and evaluation of a

CBL program initiative.
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CHAPTER 3: METHODOLOGY

Introduction

This research has assessed the impact of competency-based education and learning
(CBE/L) program implementation at one college using quantitative methods. The researcher
selecteda single college for the study due to the importance of the subject and the need for a
thorough investigation. Additionally, the College of Technological Studies (CTS) is the only
post-secondary institution that has implemented CBE/L in Kuwait and conducting a study in
another country is beyond the researcher’s capabilities.

Through collaboration between the College of Technological Studies (CTS) and two
major oil companies in Kuwait, CTS was able to develop curricula for two majors. The first
major, Refinery Operations, was established through cooperation with Kuwait National
Petroleum Company (KNPC). The second major, Manufacturing Engineering, was created in
partnership with Kuwait Oil Company (KOC).

Creswell (2014) argued that “In quantitative studies, researchers advance the
relationship among variables and pose this in terms of questions or hypotheses” (p. 7). Yin
(2017) noted that case studies are not specifically qualitative, quantitative, or mixed method
in nature; they can encompass any of these approaches. “When shaping your case study, you
might want to determine whether to design and conduct a single or multiple-case study to
investigate a research issue” (p. 4).

The research survey instrument was developed through an instrument development
process and supplemented with three different sources of archival data. Wacker (1998) noted
that case studies are typically used to illustrate examples when applying an analytical
conceptual research methodology. Merriam (1998) stated that “the single most defining

characteristic of case study research lies in delimiting the object of study: the case” (p. 27).
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Merriam (1998) also pointed out that “the case study does not claim any specific data
collection methods but focuses on holistic description and explanation” (p. 29). Additionally,
Yin (2003) argued that when conducting a case study, the researcher “must be able to develop
strong, plausible, and fair arguments that are supported by the data” (p. 127).

The research instrument development process targeted 16 subject matter experts
(SMEs) who participated in two focus groups. This approach leveraged the SMEs’ expertise
to construct the research questionnaires, thus enhancing the validity of the study. The survey
targeted major public and private companies that typically employ CTS graduates. It aimed
to assess whether these workplaces have observed a significant difference in the
competencies of students who graduated in the past three years using CBE/L compared to
those who graduated from institutions using the traditional approachto education.

3.1 Research Design

This study utilized two different quantitative data sources: a survey questionnaire and
archived data. The research adopted a post-positivism paradigm, aiming to establish whether
CBE/L implementationat CTS had a significant impact on students gaining competencies
that enabled them to perform required job entry tasks in the workplace. The researchalso
examined whether the levels of competencies CTS graduates achieved during their college
studies significantly influenced workplaces' acceptance of CBE/L graduates compared to
those who graduated from traditional education programs.

Additionally, the study explored whether the engagement of different stakeholders,
such as major industrial firms and government bodies, in the development process of
curriculaand competencies significantly improved the focus and quality of the programs.
The researcher delved into a substantial volume of documents provided by CTS to gain
insights into the planning, implementation, and monitoring of CBE/L, as well as the

agreements forged with different workplace sectors and government entities. These
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documents also shed light on CTS’s achievement of ABET accreditation for all its majors or
programs.

Chilisa and Kawulich (2012) established that “The post-positivists, like the positivists,
believe that there is a reality independent of our thinking that can be studied through the
scientific method” (p. 8). The reason for using this paradigm is that it focuses on numerical
results based on numerical data. According to Oates (2006), a research strategy provides pre-
specified procedures that should be followed to address research questions and fulfill research
objectives.

By adopting this type of research, sources of knowledge include empirical experience,
perceptions, and evidence. This approach was chosen because the study is a quantitative,
scientific type of research that relies primarily on numerical, scientific evidence rather than
human judgments. Coy (2019) stated that “Quantitative inquiry employs researcher
detachment when administering research measurement tools and objectivity when analyzing
research data producing research results” (p. 2). Objectivity is crucial in distinguishing
quantitative research methods, where subjectivity can be limited. “Quantitative research
examines the representative sample as a whole and identifies normsand ranks observations to
predict, explain, or understand phenomena related to the deduction of generalizability to
individuals within the larger population” (Coy, 2019, p. 2).

By using quantitative approaches, the researcher focused on facts and explored
causality and fundamental laws. This method enabled the researcher to break down the
phenomenon or concept of CBE/L into its smallest components and elements. This approach
allowed the researcher to test assumed hypotheses. The researcher could maintain
independence from the study by ensuring no interference from personal views, motivations,

or human interests. Crowther and Lancaster (2008) noted that positivist studies typically
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adopt a deductive reasoning approach to testa theory rather than an inductive approach that
aims to study and explain a phenomenon.

This study utilized two methods of sampling or data collectioninstruments. The first
method was conducted through survey questionnaires, which were used because of the large
size of the population. According to Oates (2006), surveys are systematic tools that collect
similar data from a large number of participants in an organized manner. The second method
used archived data provided by the College of Technological Studies (CTS) and the Kuwait
Civil Services Commission (KCSC), covering 2012-2019 graduates, grades, graduation dates,
and employment dates. Additionally, a small set of data on the numbers of CTS graduates
between 2012 and 2019 who have pursued higher education programs was provided by the
Kuwait Ministry of Higher Education (MOHE).

3.2 Conceptual Framework

The conceptual framework is drawn from the literature and incorporates empirical
knowledge related to developing CBE/L programs, as well as illustrating CBE/L students’
achievements regarding practical knowledge and skills. Dehpahlavan (2013) found a
common understanding among accreditation bodies, educational institutions, and employers
that graduates of CBE programs possess the same level of knowledge as their counterparts
from traditional educational programs, along with the required practical skills gained through
CBE, which ensures faster employability.

The study also explores the importance of engaging various stakeholdersin
developing CBE/L programs, as such involvement is essential in creating programs that
produce accepted graduates. The Center for American Progress recommended to federal
policymakers the involvement of employers and other stakeholders in CBE/L program

development. They suggested “a convening of business and postsecondary education leaders
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to discuss the value of CBE/L to all stakeholders to promote leadership and build consensus
on how to move the work forward” (Soares, 2012, p. 52).

This research also explores the outcomes of collaboration between CTS and various
employers or workplace organizations in developing tailored curriculums and programs that
produce competent graduates for open positions at those employers. Competence Based
Education Network (2017) stated that “this edition of the quality framework for CBE
programs is intended to inform strong program design, ease accreditation, and build the
confidence of regulators working to create a safe space for responsible innovation” (p. 2). By
using a conceptual framework, this study has explored effective practices in developing
competency-based degree programs in higher education in general and technical colleges in
particular to produce competent graduates who are accepted into entry-level positions with
industrial employers.

This concept, which suggests that more competent graduates are more desirable for
industrial employers, served as the theoretical framework for investigating the effectiveness
of implementing CBE/L as an educational approach to enhance technical colleges’ graduates’
applied knowledge and practical skills.

The independent variables in Figure 3, such as a proper awareness campaign,
integrating CBE/L as part of organizational strategies, supporting IT infrastructure, technical
support, and curriculum readiness, influence the performance of the intervening variable,
CBE/L implementation and practice, as well as the effect of the four moderating variables.

The dependent variables, graduates’ competency levels, and students’ acceptance in
workplaces, are contingent upon the efficacy of the intervening variable, CBE/L
implementation and practice. Conversely, Table 3.1 correlates each variable in the

conceptual framework with its respective research question.
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Figure 3.1
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Table 3.1

Description of Research Variables and Their Related Research Questions

Variable Variable Description / Measures Answering
Type Research Q(s)

Proper awareness | Independent | Spread awareness among internal and external 1
campaign variable stakeholders of the benefits of CBE/L
IncludingCBE/L | Independent | Educational organizations needto include the 2
as part of variable CBE/L approach as part of their strategies before
organizations’ starting its implementation .
strategies
Financial Independent | The availability of the needed capital to implement 2
capabilities variable CBE/L
Curriculum Independent | The completion level of needed CBE/L 3
readiness variable curriculums
Availability of Independent | The availability of legislation and education 1
government variable policies that support CBE/L approach
policies &
legislation
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(Table 3.1 Continued)

Society Independent | If students, workplaces (employers), education 1
confidence & trust | variable bodies, and all society have confidence in the

CBE/L approach
Top management | Independent | Educational organization boards and top 1
support variable management support for CBE/L implementation
(Mod. Var.)
Instructors’ Moderating If instructors and staff are receiving the proper 1
competencies / variable training and having the required competencies to
training work in CBE/L schools
Internal and Moderating The level of internal staff and external 1,2 &6
external variable stakeholders’ resistance to CBE/L approach
resistance implementation
Political Moderating Political lobbies influence on legislators to issue 1
influence variable the proper support legislation for CBE/L

implementation

CBE/L Intervening The implementation of Competency Based 2,3,4,5&6
implementation variable Education and Learning educational approach.
and practice

Graduates' Dependent The level of graduates' competencies required to 5
competencies variable perform basic job tasks required by major

employers
Stakeholders Moderating The engagement of workplaces and employers in 1,2,3&4
engagement variable curriculum developmentand on-the-job training of

students
Students’ Dependent The level of acceptance of college graduates by 5&6
acceptancein variable major employers (workplaces)
workplaces

Note. Source: Author, 2023

3.3 Data Collection Methods and Sampling Criteria

Data was collected from a 7-point Likert scale quantitative survey, coded numerically.
The survey targeted major public and private companies that typically employ CTS
graduates. According to Stake (1995), “quantitative data require aggregation and sorting for

meanings to become clear” (p. 60). Likert scale surveys are used for data collection due to
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the large population size of various workplaces being targeted. Alexandrov (2010) stated that
the Likert scale is widely used and commonly employed when collecting information froma
large group of people. The selection of large representative samples allows for the detection
of relationships and effects that the investigation may seek. Quantitative inquiry assumes that
a larger sample size will better generalize the results of the inquiry to the broader population
(Leedy & Ormrod, 2010).

The researcher used archived data from CTS, KCSC, and MOHE to compare CTS
graduates’ employment before and after CBE/L implementation. The researcher thoroughly
examined an extensive array of documents provided by CTS to gain insights into the
planning, execution, and monitoring of CBE/L by PAAET and CTS. These documents also
shed light on the agreements forged with diverse workplace sectors and government entities.

Furthermore, they elucidated how CTS successfully secured ABET accreditation for
all its majors or programs.

3.4 Data Analysis Methods

As a quantitative study, data analysis has been carefully conducted to explore whether
there was any progress made after implementing new strategies, plans, and projects using
CBE/L as CTS’s education method.

The data analysis methods used to analyze the data collected from the survey and
archived data involved a combination of descriptive and inferential data analysis. The
descriptive analysisincluded calculating frequencies and percentages of survey responses, as
well as assessing missing data and outliers. Mishra, Pandey, Singh, Gupta, Sahu, and Keshri
(2019) and Bland (2015) noted that summary measures, also known as descriptive statistics,
are used to summarize a set of observations, conveying a large amount of informationin a

clear representation.
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Similarly, Sundaram, Wivedi, and Sreenivas (2014) established that descriptive
statistics encompass mean, median, and standard deviation, providing a concise overview of
the basic characteristics of the data in a study.

Skewness and Kurtosis, as well as Kolmogorov-Smirnov and Shapiro-Wilk statistical
testing methods, were conducted to assess the normality, uniformity, linearity, and
exponential parameters of data distribution.

Inferential analysis involved chi-square and Kruskal-Wallis tests, as well as other
inferential tests of questionnaire responses such as KM O, to examine sample adequacy. A
complete scale development process was conducted to identify constructs, assess the internal
consistency of the data, and validate the instrument’s items or questions. Exploratory Factor
Analysis (EFA) was conducted to determine the constructs of the survey items/questions, as
well as how much of the total variance was explained by the identified factors, in additionto
the percentage representation of each constructed factor of the total variance, or in other
words, the weight of each factor. Cronbach’s Alpha was used to test the internal consistency
of the sample responses, which is a form of internal consistency reliability testing (Cronbach,
1951). The outcome of the analysis provided the researcher with a clear understanding of the
degree of development that occurred in relation to the research questions after implementing
CBE/L at CTS.

Inferential analysis was conducted to assess whether there was a significant
improvement in the accumulated competencies of students who graduated before and after
CBE/L implementation. Even though the grouping of questions into categories or themes
based on the exploratory factor analysis (EFA) process did not influence the descriptive or
inferential analysis results, it provided an organized framework for further descriptive and

inferential testing.
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This grouping allowed for more focused analysis on specific themes or categories to
better understand the impact of CBE/L implementation on student competencies. Alexandrov
(2010) and Bhattacherjee (2012) established that the Likert scale, developed by Rensis Likert
in 1932, is a commonly used data collection instrument to measure respondents’ viewpoints
on a particular phenomenon, subject, or area of science. Accordingly, Cronbach’s Alpha was
utilized to assess the internal consistency and reliability of the responses. Spearman’s
nonparametric correlation tests were conducted to examine inter-factor correlationsamong all
factors.

There are differing views among scholars regarding the treatment of Likert scale data
as interval-like data and whether it can be analyzed using parametric or nonparametric
statistical tests. Carifioand Perla (2008) argue that ““Likert scales are ordinal in character,
and therefore must be analyzed using nonparametric statistics.” They note, however, that
nonparametric statisticsare less sensitive and less powerful than parametric statistics, making
them more likely to miss weaker or emerging findings. In contrast, Sullivan and Artino
(2013) argue that parametric tests can be used to analyze Likertscale responses. Similarly,
Cohen et al. (1999) indicated that a 7-point rating scale was used (1 = disagree completely; 7

= agree completely).

Because conducting surveys using the Likert scale is very effective when data is being
collected from large population size of various workplaces being targeted. The selection of
large representative samples has allowed the researched from exploring relationships and
effects that the investigation may find. The researcher thoroughly examined an extensive
array of documents provided by CTS to gain insights into the planning, execution, and
monitoring of CBE/L by PAAET and CTS. These documents also shed light on the

agreements forged with diverse workplace sectors and government entities. Furthermore,
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they elucidated how CTS successfully secured ABET accreditation for all its majors or
programs.

3.5 Validity, Internal Consistency Reliability, and Trustworthiness

According to Ghauri and Gronhaug (2010), validity explains how well the collected
data covers the real and entire aspects of the intended investigation. In simple terms, validity
measures whether the researcher is actually “measuring what is intended to be measured”
(Field, 2005, p. 7).

Malakoff (2012) indicated that qualitative researchers need to establish
trustworthiness in their research. On the other hand, internal and external validity, reliability,
and objectivity need to be verified in quantitative research. According to Rasila (2007), in
guantitative research, validity and reliability measure the trustworthiness of the research.
“Validity, which refers to the correctness and truthfulness of an inference made from the
results of a research study” (Christensen, Johnson, & Turner, 2014, p. 159). This research
has demonstrated internal validity, which concerns how researchers infer that a relationship
between two variables is causal (Cook & Campbell, 1979, p. 37).

It was crucial for the researcher of this study to ensure the establishmentof the
research validity, internal consistency reliability, and trustworthiness. Thisinvolved
verifying that the assumptions were correct or valid, the intended measurements were
accurately measured, the research settings remained consistent throughout the process, the
research method was appropriate, and the chosen samples were valid for the research
purpose. Even if the statistical calculations were valid and mathematically correct, the
researcher avoided overemphasizing specific issues, even if deemed important, and ensured
that the result interpretationswere valid and logically sound.

Bond and Fox (2001) indicated that validity has always been a primary concern for

researchers designing effective and sufficient scientific measures, as they seek valid
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outcomes by evaluating their data sources and the methods and techniques used to analyze
the data.

Due to the critical nature of validity, all researchers should be concerned about
potential interference from various variables that may not be relevant to the research aim and
purpose but could impact the validation of assumptions and findings (Seliger & Shohamy,
1989). Accordingly, the researcher took measuresto ensure that no external influence or
pressure was exerted on any of the workplace survey respondents during the data collection
process. This freedom of response improved the validity of the study’s gathered data.

Internal and external validity are the two main types of validity. Internal validity may
be compromised due to internal factors such as lack of control over intervening variables or
issues with the data collection process. This could be related to the study design or research
instrument. Seliger and Shohamy (1989) noted that research findings may be deemed
internally invalid when other intervening variables affect the dependent variables besides
those being examined, or when the researcher failsto interpret the data with clear
justifications. Moreover, external validity refersto the extent to which the outcomes or
findings can be generalized across different settings or environments, such as different times
of the year, locations, or sample sizes (Singh & Masuku, 2012).

Moreover, ensuring that the data collection instrument is well constructed and
designed is a crucial step because a well-designed data collection instrument allows the
researcher to enhance the validity and internal consistency reliability of the study.

Cooper and Schindler (2001) explained that assessing the reliability or internal
consistency of a study involves ensuring that the measures used in the study accurately
measure their intended targets and determining the accuracy of the study’s results. In this
regard, Mugenda and Mugenda (2003) indicated that the validity of the questionnaire can be

established by applying a construct validity method.
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In order to assess our study’s construct validity, we need to ensure that our tests
effectively measure the concepts they are designed to measure. Seltman (2018) defines
construct validity as “a characteristic of devised measurements that describes how well the
measurement can stand in for the scientific concepts or ‘constructs’ that are the real targets of
scientific learning and inference” (p. 199). Similarly, Singletonand Straits (2010), and
MacKenzie, Podsakoff, and Podsakoff (2011) have indicated that construct validity is the
degree to which the specified consistent and sustainable operational definition events are
observable or can easily be observed and specifically measure the intended concept,
phenomenon, projected idea, or notion.

Bagozzi and Phillips (1991) argue that to validate the study’s instrument as
trustworthy and reliable, it should exhibit an acceptable internal consistency or reliability
score. This is measured by Cronbach’s Alpha, a statistic that assesses how well a set of items
measures a single unidimensional latent construct. An instrumentis considered to have
sufficient internal consistency reliability and correlation of responses if the Cronbach’s Alpha
value is equal to or exceeds 0.7.

This threshold indicates that the items within a scale are measuring the same
underlying constructand are highly interrelated. If Cronbach’s Alpha is lower than 0.7, it
suggests that the scale may not be reliable, and the researcher should consider revising the
items or the construct being measured. Therefore, achieving a Cronbach’s Alpha of 0.7 or
higher provides evidence that the data collected using the instrument can be trusted and
reliably used in the study.

Louangrath and Sutanapong (2018) emphasize that Cronbach’s Alpha does not
directly assess the validity of an instrument or its ability to measure a specific construct.
Instead, Cronbach’s Alpha measures the internal consistency or the degree of correlation

among items within a set, indicating how closely related the responses are to each other.
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On the other hand, Sullivan and Artino (2013) argue that Cronbach’s Alpha, as well
as other methods such as Kappa tests and factor analysis, can provide evidence that the
components of the scale are inter-correlated and measure the underlying variable. This
perspective suggests that Cronbach’s Alpha, while assessing the internal consistency of the
instrument, can also serve as an indicator of how well the grouped items measure the
underlying construct.

To assess the internal consistency reliability of a survey instrument, it is advisable to
use statistical software that can calculate Cronbach’s alpha, as recommended by DeVellis
(2012). Cronbach’s alpha is a measure of the average inter-item correlation and represents
the degree to which all itemsin a scale consistently measure the same underlying construct.

Blunch (2008) suggests that Cronbach’s alpha values greater than 0.9 indicate
exceptional internal consistency, while values at or above 0.8 represent very good internal
consistency. Cronbach’s alpha values at or above 0.7 are considered good and acceptable.
This aligns with the views of Hair, Anderson, Babin, and Black (2010), who propose that a
Cronbach's alpha value of at least 0.70 is generally acceptable. In exploratory studies, alpha
values between 0.6 and 0.7 may also be deemed acceptable.

Construct validity is essential in assessing the ability of an instrument to produce the
intended results and ensuring that the instrument measures what it is supposed to measure.
Testing the internal consistency reliability of a study’s Likert scale instrument can provide
insight into the trustworthiness and consistency of responses.

Engaging subject matter experts (SMEs) from the College of Technological Studies
(CTS) and representatives from the industrial community during the instrument development
process can significantly enhance the validity and consistency of the research instrument.
These experts contribute their knowledge and experience to ensure that the survey questions

are relevant, clear, and aligned with the study’s objectives. Their involvement can help refine
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the questions and improve their quality, which can, in turn, lead to more reliable and valid
data.

3.6 Ethical Considerations

The researcher is correct in emphasizing the importance of ethical obligations when
conducting research involving people or organizations. Research ethics encompass the
moral, legal, and integrity aspects of the researcher’s behaviorsand actions throughout the
research process, including planning, conducting, and documenting the research (RREE,
2016).

Andersen, Toom, Poli, and Miller (2017) and Resnik (2020) offer important insights
into the role of ethics in research. According to their perspectives, research ethics are
foundational norms that guide researchers in distinguishing right from wrong and acceptable
from unacceptable conduct. Ethical considerations extend beyond the mere choice of
methods and procedures to encompass how researchers approach and handle complex
problemsand issues.

Resnik (2020) emphasizes that ethical norms in research are essential for establishing
trust and credibility. They play a critical role in fostering public support for research by
ensuring that the research is conducted with integrity and reliability. Ethical research
practices build confidence in the quality of the research and its outcomes, thereby increasing
the likelihood of receiving publicand institutional funding.

Incorporating ethical norms throughout the research process ensures the protection of
participants, adherence to legal and institutional guidelines, and the production of trustworthy
and credible findings. It also establishesa foundation for the research community and society
at large to have confidence in the scientific endeavor and its contributions.

When conducting research, essential ethical behaviors and procedures should be

followed to establish integrity, morality, justice, honesty, and professionalism during the
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investigation process. Regardless of the consequences and conditions, the researcher should
proceed through the research stages in an ethical manner (Oates, 2006). The researcher’s
ethical behavior helps ensure mutual trust between the researcher and all partiesinvolved in
the research process.

While conducting this research, it was essential to adhere to moral behavior, integrity,
and honesty to establish mutual trust and confidence between the researcher and the research
participants, as well as with the providers of archival data.

Breckler (2009) established that the process of data gathering in science involves
maintaining accountability, integrity, moral obligations, and responsibilities, as well as
ensuring full confidentiality when private information is involved, during analysis and
reporting.

This study is quantitative, and the most important ethical issue is that the researcher
must ensure that only approved data from CTS, KCSC, MOHE, and PAAET is presented
while maintaining objectivity, openness, honesty, integrity, anonymity, confidentiality, and

justice in presenting that data.

The researcher did not allow any predetermined expectations to affect their
professionalism in the process of data interpretation. All research participants had the right to
choose whether to participate at any time or not participate at all. The participantsinthe
instrument development process and CTS management were informed about the nature of the

study and their role during their participation as internal stakeholders (faculty).
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CHAPTER 4: RESEARCH FINDINGS AND DISCUSSION

Introduction

In Chapter Three, the researcher presented the research methodology, research design,
conceptual framework, data analysis method, data collection method, and sampling criteria.
In this fourth and penultimate chapter, the researcher explores the research data analysis,
findings, and discusses their implications. This chapter is divided into three main sections.

The first section details the analysis process of the data collected from the survey
instrument, which involved responses to questionnaires administered to various workplaces
that typically employ CTS graduates. The second section of this chapter focuses on the
analysis of data gathered using the second data collection instrument, involving archival data
provided by The College of Technological Studies (CTS) and the Kuwait Civil Services
Commission (KCSC). This data covers the number of graduates, grades, graduation dates,
and employment dates from 2012 to 2019. Additionally, a smaller set of data concerning the
number of CTS graduates who pursued higher education programs between 2012 and 2019
was provided by the Kuwait Ministry of Higher Education (MOHE). The resultsare
presented sequentially and discussed accordingly.

The third section covers a cross-matching of the findings from the firstand second
sections. In this process, the researcher discusses what the data analysis and findings reveal
in relation to answering the six research questions and evaluates whether the researcher has
accomplished the objectives and purpose of this study.

4.1 The Case Study (CTS)

According to a 2010 report from the Kuwait Civil Services Commission (KCSC),

19.55% of graduate students from traditional colleges in Kuwait faced challenges in securing

jobs in their fields of study. Employers cited the lack of practical experience and
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competencies as the reason for their reluctance to hire recent graduates. Consequently, when
graduates from traditional colleges entered the workforce, they often struggled to perform
basic tasks related to their disciplines due to their lack of practical technical knowledge and
skills (competencies). This issue has discouraged employers from hiring newly graduated
students.

In early 2010, the Kuwait College for Technological Studies (CTS) adopted
competency-based education and learning (CBE/L) as its primary method of education. The
first cohort of students educated using this approach graduated in 2014. Prior to this, all
graduates had been educated under the traditional credit-based learning system. By
implementing CBE/L, CTS worked closely with various workplaces to develop new curricula
and education plans aimed at producing graduates who are competent and prepared to
performall entry-level tasks and duties upon joining the workforce in their respective fields.

In this study, the researcher aimed to determine whether the implementation of
competency-based educationand learning (CBE/L) at the Kuwait College for Technological
Studies (CTS) significantly impacted students’ acquisition of competencies necessary for
performing job entry tasks upon joining the workforce. The research also examined whether
the competency levels attained by CTS graduates during their college studies influenced
workplaces’ acceptance of CBE/L graduates compared to those who followed the traditional
education approach.

Additionally, the study explored whether the involvement of various stakeholders,
including major industrial firms and government bodies, in the development process of CTS
curricula, identification of necessary competencies for entry-level graduates, and onsite
learning processes, contributed to employers’ increased confidence in hiring CTS graduates.

To achieve the objectives of the study, the following six research sub-questions were

constructed:
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1. To what extent was the CTS awareness campaign effective in informing workplaces,
students' parents, and the general society about the anticipated benefits of CBE/L and
gaining their support, as well as securing the endorsement of the government and
legislators?
2. To what degree was there effective preparation, cooperation, and collaboration
between CTS and workplaces to increase the likelihood of a successful CBE/L
implementation?
3. Did the process of involving workplaces in curriculum development enhance
employers’ confidence in the competencies of CTS graduates and increase their
acceptance of them?
4. To what extent did on-site practical learning provided to CTS students by workplaces
furnish them with the necessary knowledge and skills (competencies), thereby
boosting employers’ confidence in CTS outcomes and increasing their acceptance of
CTS graduates?
5. To what extent did the implementation of CBE/L at CTS significantly impact the
competencies of CTS graduates necessary for performing job entry technical tasks,
thereby increasing workplaces’ approval of their employment?
6. To what degree have workplaces accepted CTS’s CBE/L programs, and has this
acceptance increased their confidence and satisfaction with CTS graduates following
the implementation of CBE/L?
4.2 Data Analysis of Workplaces Questionnaire

As discussed in the data analysis method section 3.5, the researcher conducted both
descriptive and inferential data analysis for this study. The descriptive analysisinvolved
calculating frequencies and percentages of replies to survey questions and archival data to

provide an overview of the data. Additionally, statistical tests such as Skewness and
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Kurtosis, Kolmogorov-Smirnov, and Shapiro-Wilk tests were used to assess the normality of
the distribution of the data. These tests help identify any deviations from a normal
distribution, which can inform subsequent analyses and interpretations.

Finally, the descriptive analysis included checks for any univariate and multivariate
outliersin the data. Identifying and addressingoutliersis essential to ensure the accuracy and
reliability of the analysis and to avoid skewing the results.

The inferential statistics conducted in this study included tests such as ANOVA, chi-
square, and Kruskal-Wallis tests to assess differences among groups and examine
relationships between variables. Additionally, the KMO test was used to evaluate the
adequacy of the survey sample in relationto the number of questions, providing insight into
the level of inter-correlations between general variables and within each factor. This
assessment was carried out after conducting an Exploratory Factor Analysis (EFA), which
was part of the complete scale development process to identify constructs, assess the internal
consistency reliability of the data, and validate the instrument’s items Or questions.

The internal consistency reliability and correlation of the data were assessed using
Cronbach’s alpha. This measure helped identify and eliminate items that negatively affected
the internal consistency reliability of the instrument’sresponses. High inter-correlations
among items in a scale indicated strong internal consistency, suggesting that items within
each factor measured the same construct or theme.

Nonparametric Spearman tests were also conducted to assess items and factor
correlations. Through these various analyses, the researcher was able to gain a
comprehensive understanding of the data and the relationships among the studied variables.
Inferential analysis was conducted to explore whether there was a significant development in
the accumulated competencies of students who graduated before and after the implementation

of Competency-Based Education and Learning (CBE/L). The research questions were
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grouped into categories and themes based on the outcome of the Exploratory Factor Analysis
(EFA) test (see Appendix D). Taylor (2019) stated that “interval data is data that is measured
on a scale where each point is an equal distance from another.” Given this, the ordinal Likert
scale data were treated as interval non-parametric data for the purposes of the analysis. The
Likert scales included ratings ranging from “extremely agree” to “extremely disagree.”

Inferential tests such as ANOVA and Chi-Square tests were employed to assess
whether there was a significant difference in the sample mean of the data and whether the
implementation of the CBE/L approach had a substantial effect. These tests provided insight
into the impact of CBE/L implementation on the competencies of students, allowing the
researcher to determine if the changes were statistically significant and indicative of an
improvement in student outcomes.

After conducting an Exploratory Factor Analysis (EFA) using the Varimax
Orthogonal rotation method, which is typically used when general items are not highly
correlated with each other but their inter-item correlation within each factor is relatively high,
the following themes or factors emerged. These outcomes of the EFA test are detailed in
Appendix D and were used to group and sort the themes or constructs and their items:

Theme 1: Awareness Campaign and Information Exchange before and during CBE/L

(AIEX)

Theme 2: External Influence and Government Supportive Laws, Society, and Parents’

Support (EGSP)

Theme 3: Coordination and Cooperation Between CTS and Workplaces to Develop

Curricula (CCCD)

Theme 4: Cooperation Between CTS and Workplaces during On-Job Learning

Programs (OLCP)

Theme 5: CTS Instructors and Workplaces Coaches' Competencies (CIWC)
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Theme 6: Workplace Collaboration with CTS before and during the CBE/L Program
(WCWC)
Theme 7: Competency-Based Education and Learning Benefitsand Workplace
Satisfaction (CBWS)

The following constructs (themes or factors) are the outcome of the EFA:

Table 4.1

All 7 Themes, Their Short Names, and the Survey Questions They Represent

N Constructs / Themes / Factors Short Transformed Means
Name
1 Theme 1: Awareness campaignand AIEX mean of (Q2,Q1,Q23)
information exchange before and during
CBE/L
2 Theme 2: External Influence and EGSP mean of (Q3,Q4,Q14)

Government Supportive Laws and Society
and Parents Support

3 Theme 3: Coordination Cooperation CCCD mean of (Q7,Q6,08,Q5)
Between CTS and Workplaces to Develop
Curriculums

4 Theme 4: Cooperation Between CTS OLCP mean of
Workplaces during On Job Learning (Q11,Q9,Q10,Q21, Q20)
Programs

5 Theme 5: CTS Instructorsand Workplaces CIWC mean of (Q15,Q13,Q12)

Coaches Competencies
6 Theme 6: Workplaces Collaborationwith ~ WCWC mean of (Q18,019,Q22,

CTS before and during the CBE/L program Q16,017)
7 Theme 7: Competency Based Education CBWS mean of (Q24,Q25,Q30,
and Learning Benefits and Workplaces Q28,Q29,Q27,Q26)

Satisfaction
Note. Source: Author, 2023

4.2.1 Descriptive Data Analysis
The descriptive part of the data analysis allows us to understand the nature of our data

and provides a clear inference about its distribution and whether it contains errors or outliers.
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Descriptive analysis guides us in detecting patterns among various variables, enabling us to
visualize the information within the data and compare different groups or variables.

Additionally, it guides us in selecting appropriate further statistical analysis tests.
In this section, the researcher presents the process of testing frequencies and percentages, as
well as their outcomes. Following that, the normal distribution of the data will be assessed
using Shapiro-Wilkand Kolmogorov-Smirnov tests. Finally, the researcher will evaluate
whether there are any missing values or outliers.

4.2.1.1 Assessing Frequencies and Percentages of Survey’s Responses. In our
descriptive analysis, examining frequencies allows us to verify that the data for each variable
is accurate and meaningful. Frequency tabulations provide insight into the number of
responses or cases in each survey category for the variables being analyzed. As shown in
Table 4.2, the percentage of respondents who scored strongly agree, agree, or slightly agree
for all themes is above 90%, with the exception of Theme 1 (Awareness Campaign and
Information Exchange—AIEX), which has an average agreement score of 89.2%. While this
is still a strong result, it is slightly lower than the other themes. Tables 4.2 and 4.3 also
indicate clear evidence of skewness in our data due to the high percentage of responses on
one side of the scale.

The test results presented in Table 4.2 show the number and percentage of participants

who selected either “Strongly Agree,” “Agree,” or “Slightly Agree” across all seven themes.
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Percentages and Means of Agree Scores and Themes Means Statistics

Themes Theme 1 Theme2 Theme 3 Theme 4 Theme 5 Theme 6 Theme7
Scores AIEX EGSP CCCD OLCP CIWC WCWC CBWS
7 Strong Agree 140.3 184.3 234.3 200.6 180.3 174.2 157.4
6 Agree 155.3 164.0 209.3 156.2 161.0 164.6 165.6
5 Slightly Agree 98.7 56.0 86.5 54.8 76.0 79.0 103.4
Agree Percentage 89.2% 91.4% 97.1% 93.1% 94.4% 94.5% 96.5%
Avg. Means Score

of Each Theme 5.85 6.11 6.20 6.15 6.12 6.10 6.05

Note. Source: Author, 2023

Additionally, the table includes the mean scores for each of these themes. Tables 4.3

and 4.4 provide a more detailed breakdown of the data, offering agree percentages and mean

scores for every survey question, as well as the average agree percentages and mean scores

for each theme.

Table 4.3

Descriptive Statistics After Grouping Themes 1-4 Questions

Percentage of Agree

Percentage of Agree

Percentage of Agree Score

Percentage of Agree Score of

Score of Theme 1 Score of Theme 2 of Theme 3 Theme 4
Q2 Q1 Q23 | Q3 Q4 Q14 Q7 Q6 Q8 Q5 | Ql1 Q9 Q10 Q21 Q20
90.5 90.3 86.9 916 914 914 |96.4 977 980 96.2|93.0 932 919 93.7 939

Average 89.2%

Average 91.4%

Average 97.1%

Average 93.1%

Means Scores Q1-Q3

Means Scores Q4-Q7

Means Scores for Q8-Q10

Means Scores for Q11-Q15

5.96 5.77 5.84

6.08 6.19 6.04

6.14 6.28 6.18 6.19

6.16 6.09 6.14 6.25 6.32

Theme 1 Mean 5.86

Theme 2 Mean 6.10

Theme 3 Mean 6.20

Theme 4 Mean 6.19

Note. Source: Author, 2023

As shown in Table 4.3, the first theme or factor (AIEX) consists of three survey

questions:
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1. CTS conducted an effective, well-planned awareness campaign on the CBE/L

initiative before, during, and after its implementation. The agree score for this question

was 90.5%.

2. The CTS awareness campaign on CBE/L was substantial, resulting in spreading

enough knowledge about their new education methodology and its anticipated benefits.

The agree score for this question was 90.3%.

3. Participants received the required information from CTS on the new education

approach that uses competency-based education as a method of learning. The agree

score for this question was 86.9%.

Overall, the average agreed scores for all three questions were 89.2%, indicating that

a substantial number of respondents agreed that CTS’s awareness campaign on CBE/L was
substantial and effective in spreading knowledge about the new education methodology and
its anticipated benefits. However, around 11% of respondents did not agree that they had
received the required information from CTS on the new education approach using

competency-based education as a learning method. The mean score for this theme was 87.4.

All three questions mentioned in theme 1 address Research Question 1 (RQ1): “To
what extent was CTS's awareness campaign effective in enlightening workplaces, students’
parents, and the general society on CBE/L’s anticipated benefits, and in gaining their support,
as well as obtaining government and legislative endorsement?”

In the second theme/factor (EGSP), which consists of three survey questions, Table
4.3 shows an average agreementscore of 91.4%. The first question indicates that 91.6% of
participants agreed that the availability of supportive government regulations and policies
facilitated collaboration with CTS to develop CBE/L programs. The second question reveals
that 91.4% thought public confidence in the CBE/L approach increased its chances of

success. Finally, the third question of theme 2 demonstrates that 94.4% agreed that students’
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parents and the general society’s acceptance of CBE/L was a significant success factor for its
implementation. The mean score for this theme was 83.1.

All three mentioned questions of theme 2 address research RQ1 (to what extent the
CTS awareness campaign was effective in enlightening workplaces, students’ parents, and
the general society about the anticipated benefits of CBE/L and gaining their support, as well
as the endorsement of governmentand legislators).

Table 4.3 also reveals that the third theme / factor (CCCD) consists of four survey
questions and has an average score of 97.1%, which is a relatively high score. The first
question, “The curriculum that was developed in coordination with CTS was efficient and
served its purpose,” scored 96.4%, while the second question, “Workplaces’ (employer’s)
engagements in developing CTS curriculums were significant and enriched its content,”
scored 97.7%. The third question, “Workplaces’ engagement in the process of constructing
CTS curriculums made them more confident in its graduates,” scored 98%, and the fourth
question, “You have coordinated with CTS for the design of the curriculums of various
technical subjects,” scored 96.2%. The mean score for this theme was 84.7.

All four mentioned questions of theme 3 also address research RQ3 (Did the process
of engaging workplaces in curriculum development enhance employer’s assurance in CTS
outcomes competencies and increase their acceptance of CTS graduates?). Curriculum
development resulted from the cooperationand coordination between CTS and workplaces,
which also answers RQ?2.

Table 4.3 showed that 93.1% of workplace respondents either strongly agree, agree,
or slightly agree with the five questionsin the fourth theme / factor (OLCP). The first
question (on-site learning and cooperative training made workplaces (employers) more
confidentin CTS graduates’ abilities) scored 93.0%, while the second question (CTS is

taking the required actions regarding your OJT comments and reports, which has reflected in
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enhancing their education programs and their instructors’ competencies) scored 93.2%. On
the other hand, the third question (on-the-job learning (OJL) and cooperative training
programs were very well planned and were executed successfully) scored 91.9%.

The fourth question (students working during their on-the-job learning cooperative
programs are successfully learning on-job tasks’ competencies) scored 93.7%, and the fifth
question (you have provided CTS with comprehensive reports on students’ achievements
during their cooperative on-job practical learning and training) scored 93.9%. The mean
score for this theme was 84.5.

All four questions within theme 3 also address RQ4 (did the process of engaging
workplaces in curriculum development and in the process of on-site practical learning
provide employers with more confidence in CTS outcomes competencies and increase their
acceptance of CTS graduates?). The second question of this theme additionally responds to
RQ?2, as it highlights one aspect of the cooperation and collaboration process between CTS

and workplaces. The fourth question of this theme also answers RQ5.

Table 4.4

Descriptive Statistics After Grouping Themes 5-7 Questions

Percentage Agree Percentage Agree Score of Percentage Agree Score of
Score of Theme 5 Theme 6 Theme 7

Q15 Q13 Q12 | Q18 Q19 Q22 Q16 Q17 |Q24 Q25 Q30 Q28 Q29 Q27 Q26
905 957 97.1 | 962 946 941 932 946|964 957 968 955 964 971 975

Average 94.4% Average 94.5% Average 96.5%
Means Scores Q16-18 Means Scores for Q19- Q23 Means Scores for Q24-Q30
6.01 6.20 6.13 | 6.03 594 6.19 6.21 6.15 | 599 6.05 598 59 6.08 6.18 6.12
Theme 5 Mean 6.12 Theme 6 Mean 6.10 Theme 7 Mean 6.05

Note. Source: Author, 2023

Table 4.4 reveals that the fourth theme / factor (CIWC) comprises three research

questions/itemsand has an average score of 94.4%. The first question (“You are providing
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your coaches with proper facilitation and necessary learningaids, simulators, tools, and
equipment, etc.”) scored 90.5%, while the second question (“Your staff were very well
trained to coach students who are attached to your workplace for their co-op on-site training
using the CBE/L approach”) scored 95.7%. The third question (“CTS instructors are
competent in providing graduates with the proper theoretical knowledge and required
competencies before joining their workplaces after graduation”) scored 97.1%. The mean
score for this theme was 83.0.

All three mentioned questions of theme 4 address RQ2 (to what degree there were
good preparations, cooperation, and collaboration between CTS and workplaces to enhance
the chance of implementing a successful CBE/L?). This is because the training and
enhancement of competencies of workplaces’ on-site coaches and CTS practical training
instructors are integral parts of the initial and ongoing CBE/L program preparations.

In regard to the fifth construct / theme / factor (WCWC), which concerns workplaces’
collaboration with CTS before and during the CBE/L program, table 4.4 shows that it consists
of five survey questions, with an average score of 94.5%. The first question indicated that
96.2% of workplace respondents agreed that they provided CTS with the tasks they normally
assign to entry-level workers who graduate from technical colleges. For the second survey
question, 94.6% agreed that they also provided CTS with the competencies needed to
perform each of the tasks usually assigned to entry-level workers who are recent graduates
from technical colleges.

Regarding the third question, 94.1% of workplace participants agreed that they had
provided the college with the level of competencies required for each task they mightassign to
entry-level employees. Meanwhile, the fourth question indicated that 93.2% of participants
agreed that they had provided CTS with the necessary information to categorize assigned tasks

for entry-level employees as critical or non-critical and hazardous or non-hazardous. Finally,
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the fifth survey question revealed that 94.6% of workplace participants agreed that they had
provided CTS with the tasks that students or graduates who joined their workplace could easily
perform or struggled to learn and perform. This theme of workplace collaboration had a mean
score of 82.7.

The sixth theme / factor, consisting of five research questions, addressed RQ2 (to
what degree there were good preparations, cooperation, and collaboration between CTS and
workplaces to enhance the chance of implementing a successful CBE/L?).

The seventh and final dominant factor / theme, CBWS (CBE/L Benefits and
Workplaces Satisfaction), consists of seven questions and focuses on the benefits of
competency-based education and learning (CBE/L) and workplace satisfaction. It has an
average agreement score of 96.5%. According to the first question, table 4.4 shows that
96.4% of participants from various workplaces agreed that students who graduate from the
CBE/L approach learn faster than those from traditional learning approaches. Regarding the
second question in this theme, 95.7% of responders agreed that graduates from CTS perform
tasks they learned in college and during on-job coop training at their sites with the required
level of competencies.

The third question result indicated that 96.8% of respondents agreed that graduates
from CTS who have been educated using the CBE/L approach reach their satisfactory
performance level faster than students who have been educated using the traditional credit-
based educationsystem. Moreover, the fourth question revealed that 95.5% of workplace
participants agreed that, in general, graduates from the old traditional learning and education
system were not competent and were unable to perform basic job functionsand tasks. The
fifth question result indicated that 96.4% of participants consider graduates from CTS who
joined their workforce in the past four years after the implementation of CBE/L to be more

competent than those who graduated before the change.
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The result of the sixth question shows that 97.1% of respondents agreed that they
were satisfied with the level of competencies of CTS graduates and recommended that other
technical colleges follow CTS’s steps and implement the CBE/L approach as well. Finally,
the seventh question result indicated that 97.5% of respondents consider graduates from the
competency-based education and learning (CBE/L) approach to be more competent even
before starting their coop programs compared to graduates from the previous traditional
approach. This theme received a mean score of 81.4.

This theme or factor, with all its seven survey questions, has answered RQ5 (to what
extent did the implementation of CBE/L at CTS significantly impact CTS graduate
competencies required for performing job entry technical tasks and increase workplace
approval of theiremployment?) and it also answered RQ6 (to what degree have workplaces
accepted CTS CBE/L programs, and did it increase their confidence and satisfaction with
CTS graduates after CBE/L implementation?). Additionally, question 2 of this theme also
answers RQ4.

Research questions 6 and 7 share a strong and tight relationship. While RQ6 focuses
on the development of CTS graduates’ competencies after the implementation of CBE/L,
RQ7 examines workplace satisfaction and acceptance of CBE/L graduates after the
implementation of CBE/L. The satisfactionand acceptance of graduates in the workplace
largely depend on the level of competencies CTS graduates possess, as highlighted in RQ®6.

Descriptive statistics for all seven constructs or factors were performed to present
baseline information for our quantitative study. The outcome provides foundational insights
into the variables in the dataset and suggests potential relationships between them.

Additionally, it confirms that there are no missing values in our dataset.
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Table 4.5

Descriptive Statistics for all 7constructs (Factors / Themes) Showing No Missing Values

AIEX EGSP CCCP OLCP CIwC WCWC CBWS

N Valid 442 442 442 442 442 442 442

Missing 0 0 0 0 0 0 0
Mean 5.8522 6.1071 6.1985 6.1946 6.1176 6.1032 6.0527
Median 6.0000 6.3333 6.3750 6.4000 6.3333 6.2000 6.2857
Mode 6.33 7.00 6.50 6.60 6.67 6.60 6.57
Std. Deviation .85465 .81563 .61333 .74722 .76007 .71158 .64940

Note. Source: Author, 2023

From descriptive statistics table 4.5, we can observe that the means of all factors /
themes range from 5.85 to 6.2, while the medians vary from 6.0 to 6.4. The standard
deviation ranges from 0.61 to 0.85, and the range spans from 2.00 to 4.67. Detailed
descriptive data statistics for all constructs/factors are provided in appendix (E).

4.2.1.2 Assessing Normality, Skewness and Kurtosis of Survey Data. Assessing
data normality is essential to determine if the data follows a normal distribution. This
assessment helps guide the selection of appropriate statistical tests based on the data's
normality status. If the data does not follow a normal distribution, certain statistical tests may
not be suitable, potentially leading to inaccurate conclusions. Properly evaluating data
normality allows for the use of the most suitable analysis techniques to produce valid and

reliable results.

In the data analysis process, Shapiro-Wilk and Kolmogorov-Smirnov tests were
conducted to assess the normality of the distribution of workplace responses data. The study
used a significance level of a = 5%. If the P-value is greater than or equal to 0.05, the data is
considered to have a normal distribution. However, if the P-value is less than 0.05, the

variable or item does not have a normal distribution, and non-parametric tests are required.
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Non-parametric tests are necessary when the data does not follow a normal distribution

(Ghasemi & Zahediasl, 2012).

Normality can be evaluated through statistical methods or graphical representations.
Skewness and Kurtosis are well-known statistical methods for assessing normality. Both
values should be close to zero for the distribution to be considered normal. Skewness
measures the relative size of the two tails, while Kurtosis measures the combined size and
amount of probability in the tails. Graphical methods, such as histogram residual plots, can

also be used to establish normality.

Table 4.6

Shapiro-Wilk and Kolmogorov-Smirnov Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
AIEX .184 442 .000 .910 442 .000
EGSP 179 442 .000 .881 442 .000
CCCD 188 442 000 889 442 000
OLCP .226 442 .000 .837 442 .000
ciwc 191 442 .000 .886 442 .000
WCwce 153 442 000 920 442 000
CBWS 231 442 .000 861 442 .000

Note. Lilliefors Significance Correction ~ Source: Author, 2023

Table 4.6 presents the results of the Shapiro-Wilk test for data normality, showing
significance results of 0.000 for all themes, which indicates that the data is not normally
distributed. Similarly,the Kolmogorov-Smirnov test of normality also revealed significance
results of 0.000 for all themes, further confirming that the data is not normally distributed.

The reason for testing skewness and kurtosis in the data is to understand the

asymmetry and ‘peakedness’ of the distribution. The tests for skewness and kurtosis in table
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4.7 confirmed the results from the Shapiro-Wilk and Kolmogorov-Smirnov tests, supporting
the conclusion that the data is not normally distributed. We observe sharp left skewness, as

the skewness values are negative, indicatingan asymmetry toward the left.

Table 4.7

Skewness and Kurtosis Tests

AIEX EGSP CCCD OLCP CIwWC WCWC CBWS
Skewness -916  -1.183 -704 -1.129 -.944 -.818 -1.044
gt(i-wfggcs” of 116 116 116 116 116 116 116
Kurtosis 513 1.368 -657 149 407 -073 095
Std. Error of 232 232 232 232 232 232 232

Kurtosis

Note. Source: Author, 2023

This skewness is confirmed as sharp because multiplying the absolute value of the
standard error of skewness (0.116) by 3 yields 0.348, which is significantly lower than the
skewness statisticsof all themes or factors (-0.704 to -1.129). Moreover, dividing any of the
skewness values by their standard errors yields values that clearly exceed £1.96. The
negative values from the skewness and kurtosis tests demonstrate clear left skewness,
indicating that the data for all grouped themes or factorsis not normally distributed. We
notice in figures 4.1 and 4.2 the distribution of the data does not have a normal shape for all
factors or constructs.

The descriptions provided for Figures 4.2, 4.3, and 4.4 relate to the data distributions
for themes 3, 4, 5, 6, and 7 in your study. Below is a summary and interpretation of what
these figures indicate about the data distributions:

Figure 4.2 shows the data distribution for theme 3 (Coordination Cooperation

Between CTS and Workplaces to Develop Curriculums) and theme 4 (Cooperation Between
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CTS Workplaces during On Job Learning Programs). These themes focus on cooperation
and coordination between the College of Technological Studies (CTS) and workplaces in

curriculum development and on-the-job learning programs.

Figure 4.1

Data Distribution Shape for Awareness and Information Exchange, External, Government,
and Parents
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Figure 4.2 is showing data distribution for theme 1: Awareness campaign and
information exchange before and during CBE/L and for theme 2: External Influence and

Government Supportive Laws and Society and Parents Support.
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Figure 4.2

Data Distribution for Coordination and Cooperation for Curriculum Development and On-
Job-Learning Programs

100 100

Frequency
Frequency

OLCP

Figure 4.3
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Figure 4.3 represents data distribution for theme 5 (CTS Instructors and Workplaces

Coaches Competencies) and theme 6 (Workplaces Collaborationwith CTS before and during
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the CBE/L program). These themes deal with the competencies of instructors and coaches at
CTS and workplaces, as well as overall collaboration between CTS and workplaces.

Figure 4.4 depicts data distribution for theme 7 (Competency-Based Education and Learning
Benefits and Workplaces Satisfaction) and all themes combined. The description notes that
although the distribution might appear visually normal, it is not actually normally distributed
because it starts from 5 instead of lower values like 1 or 2 and peaks at 6.2 out of 7 rather
than the middle of the 7-point Likert scale (4).

4.2.1.3 Assessment of Missing Values and Outliersand Missing Data. An
indication of missing data is when a respondent fails to provide an answer to one or more
questions, consequently making the collected data not suitable for further analysis (Hair et

al., 2010).

Figure 4.4

Theme 7 CBE/L Benefits and Workplaces Satisfaction and All Items Data Distribution
Histograms Shape
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The main reason for assessing whether there are missing values in our data, or the
existence of outliers, is that missing data and outliers are indications of poor data quality.
When there are too many missing values or outliers, the credibility of the data comes into
question because excessive missing data and outliers can significantly influence statistics and
conclusions derived from our survey dataset.

As shown in table 4.8, this survey had no missing values or values outside of the
answer range because participants had to select one of the options on the 7-point Likert scale
to proceed with their survey participation. Additionally, participants could not choose values
outside the answer range because the Likert scale selections were pre-set and limited their
options. To test for potential outliers in the data set responses, the researcher used box plots.
Analysis of the initial outlier testing results in figure 4.5 reveals the presence of nine potential
outliers. Two of these nine outliers are located near the lower whisker of the box plot for the
OLCP theme, so they will be disregarded. We can also observe that there are two extreme

outliers below the lower whisker of the AIEX theme.

Figure 4.5
Outliers Box-Plot with all Possible Outliers for Each Presented Theme.
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The remaining potential outliers do not appear to be extreme, as they are not
significantly far from the lower whisker and are not directly adjacent to it. Further univariate
z-score tests will confirm or refute this box-plot observation.

Outliers are the outermost respondents or data values that can significantly impact the
analysis and results of the study (Hair et al., 2010). In this study, the researcher assesses the
presence of either of the two types of outliers (univariate and multivariate). Tabachnickand
Fidell (2007) recommend using standardized variable values (z-scores) with a threshold of
+3.29 standard deviations away from the mean.

As shown in Table 4.8, only two univariate outliers have been detected using
standardized variable z-scores as possible univariate outliers because their standardized

values exceeded +3.29 standard deviations from the mean.

Table 4.8

Univariate Outliers Identified Based on Standardised Variable Values (Z-Scores).

No Respondents # Item with standardised values beyond + 3.29 SD from the mean
1 331 -3.50064
2 211 -3.50064
3 165 -3.06533
4 326 -3.06533
5 179 -3.00445
6 284 -3.00445
7 65 -3.00445
8 139 -2.26646
9 292 -2.26646

Note. Source: Author, 2023

Negative standardized values indicate that these items have negatively skewed data.
Standardized variable values (z-scores) identified two respondents’ participations as extreme
outliers, with standardized values of -3.50, which is lower than -3.29. The remaining

responses are 440 out of 442 (see Table 4.8). Removing just two out of 442 respondents
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from the dataset is unlikely to have a significant effect on the data, so the researcher will keep
them without deletion.

4.3 Inferential Data Analysis

The researcher conducted several inferential tests to examine the adequacy and
internal consistency reliability of the data. The first test, Exploratory Factor Analysis (EFA),
was carried out as part of the scale development process to validate that the survey instrument
accurately measures the intended constructs. EFA helps explore the factor structure of a
measure and assess its internal consistency reliability.

This approach is appropriate as it does not test any specific hypothesis about the
underlying structure of the measure. Through EFA, itemsor questions were grouped into
constructs (themes or factors). The researcher also conducted other inferential tests to assess
correlations, construct validity, convergent validity, and discriminant validity.

4.3.1 Conducting Exploratory Factor Analysis (EFA)

Table 4.9 shows that our Kaiser-Meyer-Olkin Measure of Sampling Adequacy is
0.792. The KMO testis used to determine whether the survey sample is adequate relative to
the number of questions. A higher KMO value indicates that the survey data is more suitable

for factor analysis, reflecting stronger adequacy.

Table 4.9

KMO and Bartlett's Test of Sampling Adequacy for the Entire Dataset.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 792
Bartlett's Testof Sphericity ~ Approx. Chi-Square 5381.724
df 435
Sig. .000

Note. Source: Author, 2023
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This indicates that our sampling of 442 responders was very adequate in relationto

the number of items (30) presented in the survey.

Table 4.10

Total Variance Explained

Extraction Sums of Squared

Rotation Sums of Squared

Initial Eigenvalues Loadings Loadings
Component % of  Cumulative % of  Cumulative % of  Cumulative
Total Variance % Total  Variance % Total  Variance %
1 4.491 14.971 14971 4.491 14.971 14971 4.023 13.411 13.411
2 3.762 12.539 27510 3.762 12.539 27510 3.483 11.609 25.020
3 2.921 9.736 37.246 2.921 9.736 37.246 3.287  10.956 35.976
4 2.302 7.674 44920 2.302 7.674 44920 2.290 7.634 43.610
5 2.168 7.226 52.145 2.168 7.226 52.145  2.156 7.185 50.795
6 1.912 6.375 58.520 1.912 6.375 58.520 2.136 7.121 57.916
7 1.846 6.152 64.672 1.846 6.152 64.672  2.027 6.756 64.672
8 .850 2.835 67.507
9 723 2.409 69.916
10 .700 2.335 72.250
11 .647 2.158 74.408
12 .594 1.979 76.387

Note. Extraction Method: Principal Component Analysis.

Source: Author, 2023

Table 4.10 and screen plot figure 4.6 show that 7 factors were loaded with

eigenvalues greater than 1, accounting for 64.672% of the total variance. Over 60% is

considered a good representation of the variance (DeVellis, 2016). Samuels (2017) suggests

that researchers should limit the number of factors considered to those with an eigenvalue

greaterthan 1. The statistical software provided a default value of Kaiser’s criterion

(eigenvalue > 1). A higher factor eigenvalue indicates a stronger representation of variance.

On the other hand, Grande (2016) argues that researchers can have as many factors as long as

each factor has at least three itemswith a loading greater than 0.4. If this outcome s not
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achieved, the researcher must adjust the number of factors to be extracted and rerun the factor
analysis. The researcher limited the number of factors considered to those with an eigenvalue
greater than 1 and suppressed small coefficient loadings with absolute values less than 0.4.

Table 4.10 shows that the first factor has an eigenvalue of 4.491 and accounts for
14.971% of the total variance, while the second factor has an eigenvalue of 3.762 and
accounts for 12.539% of the total variance. The third factor has an eigenvalue of 2.921 and
accounts for 9.736% of the total variance. The fourth factor has an eigenvalue of 2.302 and
accounts for 7.674% of the total variance. The fifth factor has an eigenvalue of 2.168 and

accounts for 7.226% of the total variance.

Figure 4.6

Screen Plot of all Factored Items / Components and Their Corresponding Eigenvalue.

Screen Plot

Eigenvalue

Component Mumber

The sixth factor, on the other hand, has an eigenvalue of 1.912 and accounts for
6.375% of the total variance, while the seventh factor has an eigenvalue of 1.846 and

accounts for 6.152% of the total variance.
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As seen in table 4.10 and figure 4.6, the eighth factor was not included in the analysis
because it had an eigenvalue of only 0.850, which is less than 1, and it accounted for just
2.835% of the total variance. This is also true for the remaining factors.

To achieve construct validity, we need to maintain convergent validity, where the
loadings of all measures in each factor should be greater than 0.50 (Hair et al., 2010) as
shown in table 4.12. Additionally, we need to maintain discriminant validity by examining
the inter-factor correlation matrix. The correlationsamong factors (constructs) should not
exceed 0.7, as a correlation greater than 0.7 signifies a higher explained variance (0.7 x 0.7 =

49% combined or shared variance) (Hair et al., 2010). Please refer to appendix (G).

Table 4.11

Component Transformation Matrix

Component /Factor 1 2 3 4 5 6 7

1 668 543 446 .043 174 .010 .168
2 -.722 529 429 .004 .079 .065 -.065
3 016 -.541 710 328 -.072 -231 -.195
4 -.035 .000 -124 792 022 559 .209
5 -.061 021 -222 .300 791 -470 -.103
6 -.120 -.347 210 -.346 434 263 .666
7 114 -.109 .069 -.233 .380 583 -.657

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with

Kaiser Normalization. Source: Author, 2023

The Component Transformation Matrix shows the correlations between itemsin each
component or factor. Table 4.11 demonstrates that none of the values in the matrix exceeds
+0.8 or fallsbelow -0.8. If this were the case, one of the two factors corresponding to the
correlation's coefficientvalue should be removed. According to Field (2013), one of a pair of
itemsin the Component Transformation Matrix with correlation scores higher than 0.8 or

lower than -0.8 should be eliminated.
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Table 4.12

Rotated Component Matrix After Grouping Items/Questions into Themes/Constructs Name

Factors are sorted by variance Component/Factor

% , and loadings by strength 1 2 3 4 5 6 7

CBWS1 799
CBWS 7 .786

CBWS 6 773
CBWS 2 .760
CBWS5 .750
CBWS 4 736
CBWS 3 .643

OLCP 3 .846
OLCP5 .835

OLCP1 .824
OLCP 2 797
OLCP 4 77

WCWC 1 .843
WCWC 3 .803

WCWC 4 .800
WCWC 5 791
WCWC 2 .768

CCCD2 192
CCCD3 .766

CCCD4 733
CCCD1 .704

CiCC3 .875
CiCC2 .835

CiICC1 794

EGSP 1 844
EGSP 3 .829

EGSP 2 .810

AIEX 2 .859
AIEX 1 817

AIEX 3 735

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax
with Kaiser Normalization. 2 a. Rotation converged in 5 iterations. Source: Author,

2023
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A component factor analysis was conducted to demonstrate how all items or questions
group together to form a set of correlated factors that require further analysis. Table 4.12
displays the grouped factors and their loadings. Similarly, Appendix (D) presents the loaded
factorsand their related questions before they were assigned a theme or construct name.
Table 4.12 also indicates that the loadings for all seven factorsare above 0.7, which is
considered very high, except for the last item in the first factor, CBWS (3), which has a
loading of 0.643. Although this is not exceptionally high, it is still significantly greater than
0.5.

As observed in Appendix (F), all communalities’ loadings are above 0.5. According
to Habing (2003), the communality of a variable represents the proportion of variance in that
variable accounted for by all extracted factors. “if the communality of a variableis high, the
extracted factors account for a big proportion of the variable’s variance. This thus means that
this particular variable is reflected well via the extracted factors, and hence that the factor
analysisis reliable” (p. 3). Therefore, higher sample size compensate for low communalities.

Habing (2003), argued that, if the communality of a variable is high, the extracted
factors account for a large proportion of the variable's variance. “High communalities mean
that a specific variable is well-reflected or well-explained through the extracted factors,
which implies that the factor analysis is reliable” (p. 3).

When communalitiesare not high, the sample size can compensate for this issue
(Habing, 2003). If the communalities are low, the extracted factors account for only a small
portion of the variance, and more factors might need to be retainedto provide a better
account of the variance. In cases where communalitiesare below 0.5, it is necessary to
increase the sample size. Additionally, items with low communality values should be deleted

(Field, 2000).
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4.3.2 Conducting Internal Consistency Reliability Tests

Table 4.13 shows that Cronbach's Alpha is 0.764, which is above the threshold of 0.7,
indicating that the responses for all items in the instrument demonstrate good internal
consistency reliability. This suggests that the survey instrument is reliable in measuring the

intended constructs.

Table 4.13

Cronbach's Alpha Test for All I1tems

Cronbach's Cronbach's AlphaBased on
Alpha Standardized Iltems N of Items
.764 .766 30

Note. Source: Author, 2023

Table 4.14

Internal Consistency of Responses Test Using Cronbach's Alpha Statistics for All 7 Factors

Factor / Theme Cronbach's Cronbach's AlphaBased on
Alpha Standardized ltems N of Items

AIEX 736 738 3

EGSP .780 781 3

CCCD 742 743 4

OLCP .883 .883 5

CIWC .789 793 3
WCWC .866 .866 5
CBWS .869 .870 7

Note. Source: Author, 2023

Cronbach’s alpha test measures internal consistency and assesses how closely related
a set of items or questions are within each group or factor. Table 4.14 presents the internal

consistency reliability statistics for all seven factors, demonstrating that each factor exhibits
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good, very good, or excellent internal consistency reliability according to Cronbach’s alpha
values. This indicates that the survey items within each factor are closely related and
consistently measure the same underlying construct.

Table 4.14 indicates that the AIEX factor, which consists of three items, has a
Cronbach's alpha value of 0.736, which surpasses the threshold of 0.7 and is considered
indicative of good internal consistency reliability. The EGSP factor, also comprised of three
items, has a Cronbach’s alpha value of 0.780, reflecting very good internal consistency
reliability.

The CCCD factor, with four items, demonstrates good internal consistency reliability
with a Cronbach’s alpha value of 0.742. Additionally, the OLCP factor, which consists of
five items, boasts an excellent internal consistency reliability value with a Cronbach's alpha
of 0.883.

Table 4.14 further demonstrates that the CIWC factor, which consists of three items,
has a Cronbach's alpha value of 0.789, indicating very good internal consistency reliability.
The WCWC factor, with five items, achieves an excellent internal consistency reliability
value with a Cronbach’s alpha of 0.866. Finally,the dominant CBWS factor, which consists
of seven items, also exhibits excellent internal consistency reliability with a Cronbach’s alpha
value of 0.869.

4.3.3 Conducting Correlations Tests

Spearman nonparametric inter-items correlation tests has been conducted for all

factorsand presented in table 4.15.
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Table 4.15

Spearman’s RHO Correlations for AIEX Factor / Construct

AIEX 1 AIEX 2 AIEX 3

Spearman’s rho AIEX 1 Correlation Coefficient 1.000 573 440™
Sig. (2-tailed) . .000 .000

N 440 440 440

AIEX 2 Correlation Coefficient 573" 1.000 .385"

Sig. (2-tailed) .000 .000

N 440 440 440

AIEX 3  Correlation Coefficient 440™ .385™ 1.000

Sig. (2-tailed) .000 .000 .

N 440 440 440

Note. Correlationis significantat the 0.01 level (2-tailed).  Source: Author, 2023

Spearman’s rho correlations test is a non-parametric statistical test used to determine
whether there is a significant relationship between data sets. For additional correlation tests
for the other six constructs (factors/themes), see appendix (G). The researcher noted in table
4.15 and in all tables in appendix (G) that inter-item correlations inall factors were relatively
high. Additionally, the researcher observed that as internal consistency reliability
(Cronbach’s alpha value) increased, the inter-item correlation also increased. Hajjar (2018)
explained that “Cronbach’s alpha increases as the inter-correlations among test factors
increase, and it is recognized as an internal consistency estimate of reliabil ity of test values”
(p. 31).

In the next section, the researcher will conduct a comprehensive data analysis of the
archival data, presentits findings, and cross-match them with the findings of the survey

presented in the previous section.
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4.4 Data Analysis of Archival Data

In the first part of this chapter, the researcher presents the data analysis process of the
collected data from the first survey instrument, which involved workplaces’ responses to
questionnaires administered to various workplaces that typically employ CTS graduates. In
the second part of this chapter, the researcher uses only descriptive data analysisto examine
the second archival data set as a second quantitative data collection instrument to investigate
the impact of competency-based education and learning (CBE/L) and to answer related
research questions. As indicated in the previous chapter, the archival data was provided by
the College of Technological Studies (CTS) and the Kuwait Civil Services Commission
(KCSC). It covers data from 2012 to 2019 on the number of graduates, grades, graduation
dates, and employment dates.

Additionally, a smaller set of data that includes the numbers of CTS graduates from
2012 to 2019 who have pursued higher education programs was provided by the Ministry of
Higher Education in Kuwait (MOHE). The researcher will examine the impact of the
implementation of competency-based education and learning (CBE/L) in January 2010 on
workplaces’ acceptance of CBE/L graduates compared to graduates from the traditional
education process before CBE/L implementation. Thisanalysis will involve calculating the
overall waiting period for graduates to be enrolled in the workforce before and after the
introduction of CBE/L. A shorter waiting period for employment for CBE/L graduates may
indicate higher acceptance and demand for these graduates in the workforce.

Additionally, the researcher will analyze whether students’ average grades have been
significantly affected after the implementation of CBE/L. This examinationis importantto
understand how the new educational approach has influenced academic performance.

The reason for the gradual implementation of CBE/L in stages is to accommodate

both CBE/L and traditional education students until all traditional education students have
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graduated. This approach provided a transitional period during which traditional education
students in their first year had the option to convert to the new CBE/L approach, allowing for
a smoother transition for students and institutions.

4.4.1 Analysisof CTS 2012 and 2013 Graduate’s Data

Table 1 of Appendix H illustrates the breakdown of all average waiting periods for
employment and grades for all majors graduated in both 2012 and 2013.

All graduates from these years completed their education through the traditional
learning approach. This data provides a baseline for comparing the employment waiting
periods and academic performance of graduates before the implementation of competency -
based educationand learning (CBE/L). Analyzing this data allows the researcher to establish
a reference point for evaluating any significant changes in the graduates’ outcomes following
the introduction of CBE/L.

The waiting period for employment was quite long for both 2012 and 2013 graduates,
averaging approximately 268 days (8.81 months). In 2012, the average waiting period was
270 days (8.88 months), while in 2013, it was slightly shorter at 266 days (8.75 months).
This indicates a minimal difference in the waiting period between the two years. Regarding
overall grades, there was also minimal variation between the two years. In 2012, graduates
had an average grade of 84.33%, while in 2013, the average grade was 84.26%. This
suggests that the academic performance of graduates was consistent across the two years.
Additionally, the number of graduates increased by only 16 students (5.6%) in 2013, which is
not a significant change. Overall, these findings suggest stability in the waiting periods for
employment and academic performance of graduates between the two years.

4.4.2 Analysis of CTS 2014 and 2015 Graduates’ Data
Table 2 of Appendix H reveals that in 2014, the Refinery Operations Technology

major had 95 graduates, 41 of whom were from the CBE/L program, representing 43% of the
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total. In contrast, the remaining 51 graduates came from the traditional learning approach.
An interesting observation s that all 41 CBE/L graduates had no waiting period for
employment. This was due to an agreement between the Kuwait National Petroleum
Company (KNPC) and the Kuwait Public Authority for Applied Education and Learning
(PAAET), which stipulated that students enrolled in the Refinery Operations Technology
major who passed KNPC’s English language exam and interviews were eligible to sign a pre-
employment contract with KNPC. As a result, if these students maintaineda minimum
overall GPA of 73% (equivalentto a grade of C), they were fully employed immediately
upon graduation. This arrangement significantly benefited the CBE/L graduates by providing
them with direct access to employment opportunities after graduation.

Students who were eligible to sign contracts with Kuwait National Petroleum
Company (KNPC) received a monthly allowance of 300 Kuwaiti dinars (approximately $980
USD) from KNPC. In addition, they received a monthly financial aid of 200 Kuwaiti dinars
(approximately $665 USD) from the Ministry of Higher Education (MOHE), which is
provided to all college students in Kuwait until they graduate. This financial support
provided students with a substantial monthly income while they were completing their
studies, offering them greater financial stability and potentially enhancing their educational
experience.

Students who sign contracts with Kuwait National Petroleum Company (KNPC) have
the option to enroll in the Kuwait Social Security (Retirement) program. By enrollingin this
program, they are considered fully employed studentsand are no longer eligible to receive
the Ministry of Higher Education (MOHE) financial aid. Some students choose to sacrifice
the MOHE financial aid in order to participate in the social security program, which allows

them to retire a few years earlier than those who choose to continue receiving the MOHE
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financial aid. This decision reflects a trade-off between immediate financial assistance and
long-term retirement benefits.

Refinery Operations Technology students who do not pass the Kuwait National
Petroleum Company (KNPC) English language exam or interview, or both, have an
opportunity for a retake after graduation, provided they meet the required GPA and express
interest in being employed at KNPC. Graduates have one month to express their interestin
working at KNPC. The retake of the English language exam and interview process is
typically conducted two to three months later. This opportunity provides graduates with an
additional chance to qualify for employment at KNPC.

Table 2 of appendix H reveals that 28% of 2014 graduates completed the newly
implemented competency-based educationand learning (CBE/L) program. Additionally,
there is a noticeable reduction in the average waiting period for employment, which
decreased from 270 and 266 days for 2012 and 2013 graduates, respectively, to 247 days
(8.12 months) in 2014. This representsa 7.84% reduction in the employment waiting period
between 2013 and 2014. In contrast, the number of graduates increased from 684 in 2013 to
794 in 2014, representinga 13.9% increase. Meanwhile, the average grades for each major
and the overall grades average showed a slight increase from 84.26% in 2013 to 84.38% in
2014, which is not considered significant.

Table 2 of appendix H demonstrates that 54% of the 2015 graduates completed the
newly implemented competency-based educationand learning (CBE/L) program. The
employment waiting period decreased significantly from 247 days (8.12 months) for 2014
graduates to 228 days (7.23 months) for 2015 graduates, representing an additional 7.69%
reduction. In total, the employment waiting period was reduced by approximately 15%.

Additionally, the number of graduates increased from 794 in 2014 to 971 in 2015,

marking an 18.2% increase. The average grades for all majors experienceda minor increase
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from 84.38% in 2014 to 84.83% in 2015. Table 2 of appendix H also indicates that in 2015,
94 students out of the 145 Refinery Operations Technology major, representing 65%, are
CBE/L graduates. These graduates did not have any employment waiting period, as
explained previously, while the remaining 51 students in the same major are traditional
learning graduates.
4.4.3 Analysis of CTS 2016 and 2017 Graduates’ Data

Table 3 of Appendix H shows that the percentage of CBE/L graduates increased to
83% in 2016, while the employment waiting period decreased from 228 days in 2015 to 194
days (6.38 months) in 2016, representinga 14.9% decrease.

The number of graduates significantly increased from 971 graduatesin 2015 to 1,118
graduates in 2016, representinga 13.1% increase. The average grades for all majorsslightly
increased from 84.83% in 2015 to 85.21% in 2016. Additionally, 153 students out of 179
Refinery Operations Technology major students were CBE/L graduates, which accounts for
approximately 85%.

Table 3 of Appendix H shows that in 2017, all graduates were CBE/L graduates, and
the employment waiting period decreased significantly from 194 days to 166 days (equivalent
to 5.46 months). Additionally, the number of graduates increased significantly from 1,118
graduates in 2016 to 1,243 graduates in 2017, representinga 10.1% increase. On the other
hand, the average grades slightly increased from 85.21% in 2016 to 85.48% in 2017.

Table 3 of Appendix H reveals that 85% of the Refinery Operation Technology major
graduates in 2017 were from the CBE/L program, and they experienced no waiting period for
employment. Additionally, there were 86 graduates from the new major, Industrial
Engineering - Manufacturing Technology, in 2017. Petrochemicals Industrial Company

(PIC) followed a similar approach as KNPC in their Refinery Operation Technology major
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by coordinating with PAAET and CTS to establish the Manufacturing Technology major.
These findings address research questions RQ2 and RQ6.

The same conditions and privileges offered to students and graduates of KNPC’s
Refinery Operations Technology are also extended to PIC Manufacturing Technology
students. This includes pre-employment contracts, monthly allowances, and immediate full-
time employment for graduates who maintain the required C average GPA.

Table 4 of Appendix H shows that in 2018, 100% of graduates were from the CBE/L
program. During the same period, the average waiting time for employment decreased from
166 days in 2017 to 156 days (6.38 months) in 2018, which representsa 6.0% decrease.

The number of graduates increased inconsistently from 1,243 in 2017 to 1,307 in
2018, which representsa 4.9% increase. The average grades for all majors saw an
insignificant rise from 85.48% in 2017 to 85.68% in 2018. Table 4 of Appendix H shows
that all 203 graduates from the 2018 Refinery Operation Technology major and 87 graduates
from the Manufacturing Technology major were from the CBE/L program and did not
experience any waiting period for employment.

4.4.4 Analysis of CTS 2018 and 2019 Graduates’ Data

Table 4 of Appendix H showed that in 2018, all graduates were from the CBE/L
program, and the employment waiting period significantly decreased by 6.0%, from 166 days
to 156 days (equivalentto 5.13 months). Additionally, the number of graduates increased
significantly from 1,243 in 2017 to 1,307 in 2018, representing a 4.9% increase.

Table 4 of Appendix H showed that in 2019, the percentage of CBE/L graduates was
100%. The employmentwaiting period decreased from 156 days in 2018 to 151 days (4.96
months) in 2019, representing a slight decrease of 3.2%.

Table 4 of Appendix H demonstrated that the number of graduates slightly increased

from 1,307 graduates in 2018 to 1,351 graduates in 2019, representinga modest 3.3%
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increase. The average grades for all majors were 85.68% in 2018 and marginally improved
to 85.72% in 2019. As in other tables, Table 4 of Appendix H shows the breakdown of all
average employment waiting periods and grades for all majors in both 2018 and 2019.
Furthermore, the table indicates that all 2019 graduates of Refinery Operation Technology
major (192 graduates) and Manufacturing Technology major (98 graduates) were from the
CBE/L program, and none had an employment waiting period.

4.45 General Analysis of CTS 2012-2019 Graduates’ Data

Table 4.16 summarizes the data averages from tables 1 to 4 of Appendix H, covering
graduates from 2012 to 2019. The table reveals that there were no CBE/L graduates in 2012
and 2013, as all graduates in those years completed their studies under the traditional
education system. The data indicates that the percentage of CBE/L graduates began at 28%
in 2014, increased to 54% in 2015, and reached 83% in 2016. From 2017 to 2019, all

graduates completed their studies through the CBE/L program.

Table 4.16

Data Summary for All Graduates Between 2012 and 2019

Percentage Percentage of the Ave. CP;er;%ent'e\xl%e
g No CBE//L Decrease in Ave. Employ. Average ' ° Number
of CBE//L d | e - q Increase to f Grad Year
Graduates Graduates Emp oymen_tWaltmg Waiting Grades Prev of Grads
Days to Previous Year Days :
Year
0% 0 - 270 84.33 - 668 2012
0% 0 1.5% 266 84.26 24% 684 2013
28 % 220 7.1% 247 84.38 13.6 % 794 2014
54 % 527 7.7% 228 84.83 18.2% 971 2015
83 % 924 14.9% 194 85.21 13.1% 1118 2016
100 % 1243 14.4% 166 85.48 10.1% 1243 2017
100 % 1307 6.0% 156 85.68 4.9% 1307 2018
100 % 1351 3.2% 151 85.72 3.3% 1351 2019

In Table 4.16, we observe a significant decrease in the average number of waiting

days for employment from an average of 268 days in the years 2012 and 2013 to 247 days in
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2014, representinga 7.1% reduction. The trend of decreasing waiting days continued in
2015, when the average dropped to 228 days, marking a further reduction of 7.7%.

In 2016, the average waiting period for employment decreased to 194 days, indicating
an additional reduction of 14.9%. In 2017, the average waiting period continued to decline,
reaching 166 days, and demonstrating a significant reduction of 14.4%.

In 2018, the average waiting period for employment further decreased to 156 days,
marking a 6.0% reduction. In 2019, the average waiting period for employment continued to
decline, dropping to just 151 days and demonstrating another slight reduction of 3.2%.

As illustrated in Figure 4.7, the total reduction in the waiting period for employment
by 43% serves as strong evidence of workplaces’ satisfaction and confidence in CBE/L

graduates. This finding aligns with research questions 3, 5, and 6.

Figure 4.7

The Significant Decrease in the Number of Waiting for Employment Days.
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Table 4.16 shows that the number of graduates increased substantially from 668 in

2012 and 684 in 2013 to 794 in 2014, marking an increase of 13.6%. The number of
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graduates continuedto grow in 2015, reaching 971 graduates, which represents a significant
increase of 18.2%.

In 2016, the number of graduates reached 1,118, marking an increase of 13.1%. In
2017, the number of graduates reached 1,243, with an increase of 10.1%. In 2018, the
number of graduates increased by 4.9% to reach 1,307 graduates. Finally,in 2019, the
number of graduates slightly increased to 1,351, representing an additional 3.3% increase.
The overall increase in the number of graduates from 2013 (684) to 2019 (1,351)
demonstrates that CTS, in collaboration with various workplaces, successfully raised the
number of graduates by approximately 99% over six years.

The 99% increase in the number of graduates over six years is a significant indicator
of workplaces’ satisfaction and confidence in CBE/L graduates. This finding also addresses
research questions 3, 5, and 6, demonstrating the positive impact of the program. Table 4.16
showed a modest increase in the number of graduates between 2012 and 2013, with an
increase of only 16 students from 668 to 684 graduates (5.6% increase). In 2014, with the
inclusion of 28% CBE/L graduates, the total number of graduates jumped to 794, markinga
13.4% increase. In 2015, with 54% CBE/L graduates, the total number of graduates
increased to 971, representingan 18.2% increase. By 2016, 83% of graduates were from the
CBE/L program, resulting in a rise in the number of graduates to 1,118 (a 13.1% increase).

Refer to figure 4.8 for further details.
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Figure 4.8

The Rapid Increase of the Number of Graduates Between 2013 and 2019
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Figure 4.8 depicts a steady growth in the number of graduates. In 2017, all graduates
were from the CBE/L program, leading to an increase to 1,243 graduates, which marked a
10.1% rise. In 2018, the number of graduates rose further to 1,307, indicatinga 4.9%
increase. By 2019, the number of graduates experienced a slightrise to 1,351, reflectinga
3.3% increase. Overall, the total increase in the number of graduates from 684 in 2013 to
1,351 in 2019 is 667 graduates, which constitutes a 99% increase.

The change in students’ average grades between 2013 and 2019 was modest. The
average grades showed a slight rise from 84.26% in 2013 to 85.72% in 2019, representing
only a 1.7% increase.

4.5 CTS Provided Documents, Agreements, Memorandums of Understanding,
Reports, Certificatesand Contracts

As delineated in Chapters 1 and 3, the extensive documentation provided by CTS

proved invaluable in comprehending the intricacies of CBE/L planning, execution, and

ongoing evaluationby PAAET and CTS. These documents encompassed agreements and
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memorandums of understanding with diverse workplace sectors, social entities, and
governmental bodies. Additionally, they illuminated CTS’s attainment of ABET
accreditation for all its majors or programs. In the subsequent sections, we will delve into
some of these agreementsand ABET documentations.

The documents have revealed the meticulous process undertaken by CTS to construct
curriculums in collaboration with subject matter experts from relevant workplaces or
industries. This process commences with a series of DACUM workshops. For instance, the
development or revision of the Chemical Engineering Technology program involved
thorough research into the labor market’s needs, including the execution of occupational
analysis via the DACUM process. DACUM entails leveraging expert workers to craft a
comprehensive skill profile of the occupation, encompassing all pertinent knowledge, skills,
and competencies. The outcomes of the DACUM workshops serve as the foundation for
delineating program educational objectives and designing course curriculums that align with
these objectives.

4.5.1 Agreements and MOU’s With Various Government, Oil, and Private Sectors

CTS has entered into numerous agreements and memorandums of understanding with
various government sectors, including Kuwait Municipality, Ministry of Public Works,
Ministry of Defense, Ministry of Interior, Ministry of Health, The Public Authority for
Manpower, and Kuwait General Fire Fighting Force.

As depicted in Appendix (K), CTS has entered into agreements with Kuwait National
Petroleum Company (KNPC), which owns all four of Kuwait’s large refineries with a
refining capacity of 1.6 million barrels per day. Similar agreements were also made with
Kuwait Petrochemical Company (PIC), QUATE Petrochemicals Company, and Kuwait Oil

Company (KOC), which oversees most of Kuwait's oil explorationand drilling operations.
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Appendix (L) provides a sample of the contract signed by KNPC and all refinery operations
major students who passes English language test.
4.5.2 Agreements with Kuwait Society for Engineers (KSE) and Kuwait Society for

Inventors Support

As illustrated in Appendix (1), CTS has also entered into an agreement with the
Kuwait Society for Engineers (KSE) to enhance cooperation, exchange experiences, develop
work mechanisms, and engage in joint activities. This collaboration extends to all scientific
and practical fields, including cultural and social activities conducted by the association or
the authority for engineer members. Similarly, CTS has signed a comparable agreement with
the Kuwait Society for Inventors Support to foster and incentivize creativity and innovation
among students during their studiesat CTS (see Appendix J). These agreementsand
memorandums of understanding were aimed at establishing strategic partnerships between
CTS, represented by PAAET, and these sectors to meet their needs for competent technical
staff to fill various technical positions in government, oil, and private sectors.
4.5.3 Agreement with Kuwait University

Kuwait University and the Public Authority for Applied Education and Training
signed a memorandum of understanding, aligning with Kuwait University’s policy to bolster
scientific research, streamline research implementation procedures, and promote excellence
and innovation among researchers. This agreementwas the outcome of collaborative efforts
between Kuwait University, the Public Authority for Applied Education and Training, and

the Office of External Research Cooperation and Consulting at Kuwait University.
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4.5.4 Documentson CTS and Workplaces Cooperation in Curriculums Development

The documents unveiled a significant level of collaboration between various
workplace sectors and CTS in the development of existing curricula. They also highlighted
the substantial contributions of valuable equipment and machinery provided for student
practical learning in the college, amounting to millions of dollars. According to the PAAET
2023-2024 annual report, the total student population exceeds 51,000, with over 6,000
students enrolled at CTS.
455 ABET Accreditation Review Documents and Certification

CTS has obtained ABET accreditation for its programs and sub-programs, a process
initiated in 2012 and finalized with accreditation for all programs by 2024. Appendix (M)
provides an example of CTS’s ABET accreditation for the Chemical Engineering program.

4.5.5.1 Curriculum Compliance Report With ABET Guidelines for Chemical
Engineering Program. According to the CTS/ABET self-study comprehensive report, the
curriculum for the Bachelor’s program in Chemical Engineering Technology was developed
using the competency-based model of the Worldwide Instructional Design System (WIDS)
performance-based learning model and software. CTS (2023) stated that ABET recognized
their use of WIDS, which “emphasizes designing learning and assessment based on outcomes
at the program and course level. Curriculum documentation details the relationship between
program and course level outcomes, as well as the relationship between outcomes, learning,
and assessment” (p. 79).

WIDS is conducting its evaluation process for the CTS chemical engineering
technology program curriculum based on ABET requirementsand an ABET -accredited
engineering technology program. According to WIDS (2024), “Educators built WIDS as a

model to guide the design of competency-based learning both at the course and program
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level. The power of the Model comes from synthesis. Drawing on proven research and best
practices, it connects performance-based assessment” (p. 1).

4.6 Cross Matching for Findings of Survey and Archival Data Analysis

The first part of this chapter covered the data analysis process and findings from the first
quantitative survey, while the second part of the chapter discussed the data analysis process and
findings from the second set of instruments related to archival data.

In the firstsection, the researcher performed an Exploratory Factor Analysis (EFA) using
statistical software. The EFA results produced seven main themes, constructs, or factors, each
associated with a set of survey questions. Each group of questions exhibited high inter-item
correlation, high adequacy, and high internal consistency reliability.

The data from the questionnaire or survey were analyzed, with each item or question
score recorded, as well as the scores of all factors, constructs, or themes. These scores ranged in
value from 78.4 to 84.6, while theme scores averaged between 89.2% for awareness campaign
and information exchange and 97.1% for cooperation and coordination in curriculum
development.

After analyzing workplaces’ responses to all survey questions and recording
accumulated scores for all related factors or themes, the researcher began associating each
research question with its corresponding theme or factor generated by the statistical software
through the EFA process. The scores were then presented and discussed in tables 4.3 and 4.4.

Respondents’ average score for all items or questions of the first theme indicated that
89.2% agreed CTS’s awareness campaign effectively enlightened workplaces, students’ parents,
and the general public about the anticipated benefits of competency-based education and
learning (CBE/L) and gained their support, along with government and legislator endorsement,

addressing research question 1 (RQ1). Additionally, 91.4% of respondents agreed that there
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were good preparations, cooperation, and collaboration between CTS and workplaces to
improve the likelihood of successfully implementing CBE/L, addressing RQ2.

On the other hand, 97.1% of respondents agreed that involving workplaces in curriculum
development enhanced employers’ confidence in the competencies of CTS graduates and
increased their acceptance of CTS graduates, addressing research question 3 (RQ3).
Additionally, 93.1% of respondents agreed that on-site practical learning provided CTS students
with the required knowledge and skills (competencies) to make employers more confidentin
CTS outcomesand increase their acceptance of CTS graduates, addressing research question 4
(RQ4).

Similarly, 94.5% of respondents agreed that the implementation of competency-based
education and learning (CBE/L) at CTS significantly impacted CTS graduates’ competencies
required for performing entry-level technical tasks and increased workplaces’ approval of their
employment, addressing research question 5 (RQ5). Finally, 96.5% of respondents agreed that
workplaces had good acceptance of CTS’s CBE/L programs and that this increased their
satisfaction with CTS graduates after CBE/L implementation, addressing research question 6
(RQ6).

On the other hand, archival data showed that the 43% reduction in the waiting period
for employment and the 101% increase in demand for more CBE/L graduates over six years
indicate that:

First, PAAET and CTS succeeded in their awareness campaign, gaining the trust and
confidence of students, parents, workplaces, and the general public in accepting competency -
based educationand learning (CBE/L) as an educational approach, addressing research
question 1 (RQI1): “To what extent was the CTS awareness campaign effective in

enlightening workplaces, students’ parents, and the general society about the anticipated
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benefits of CBE/L and gaining their support, as well as government and legislator
endorsement?”

Second, the collaboration and cooperation between CTS and workplaces, which
resultedin a reduction in the waiting period for employment across all majors and an increase
in demand from workplaces for more graduates, answers research question 2 (RQ2): “To
what degree were there good preparations, cooperation, and collaboration between CTS and
workplaces to enhance the chances of implementing a successful competency-based
education and learning (CBE/L) program?” The ongoing demand by workplaces for more
CBE/L graduates in various engineering fields led CTS to accept more students each year.

Third, the acceptance of more students at CTS and the reduction in the waiting period
for graduate employment were clear indications of a substantial shift in workplaces’
perception of CTS graduates’ competencies. A major reason for this change was the
involvement of workplaces in creating practice-based curricula rather than relying on
traditional approaches. According to Zu (2018), “the construction technique and application
of marketing practice curriculum system is based on the target of the cultivation of
professional talents” (p. 193). Additionally, the experiences graduates gained during their
on-site practical learning contributed to this shift, addressing research questions RQ4, RQ5,
and RQ6.

These two aspects of workplace engagement in developing competency-based
education and learning (CBE/L) curriculaand workplace reception of students for on-site
training to gain practical experience address research question 3 (RQ3): “Did the process of
engaging workplaces in curriculum development enhance employers’ confidence in CTS
graduates’ competencies and increase their acceptance of CTS graduates?” and research
question 4 (RQ4): “To what extent did the process of on-site practical learning offered to

CTS students by workplaces provide them with the required knowledge and skills
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(competencies) to make employers more confident in CTS outcomes and increase their
acceptance of CTS graduates?”

Moreover, CTS made a concerted effort to involve workplaces at every stage of
forming CBE/L curricula, and the commitment of workplaces to train students on-site to gain
practical experience played a significant and essential role in enhancing students’
competencies and abilities to perform entry-level technical job tasks and duties.

These two aspects address research question 5 (RQ5): “To what extent did the
implementation of competency-based education and learning (CBE/L) at CTS significantly
impact CTS graduates’ competencies required for performing entry-level technical tasks and
increase workplace approval of their employment?”

Finally, archival data analysis has revealed that as the proportion of CBE/L graduates
increases, the overall number of graduates also rises, and there is an inverse relationship with
the waiting period for employment; as the proportion of CBE/L graduates increases, the
waiting period for employment decreases.

The archival data analysis also indicates that as the percentage of CBE/L graduates
increases, the demand for more graduates by workplaces rises, suggestingan increase in
workplaces’ satisfaction and confidence in CTS CBE/L graduates’ competencies. These
finding answers research question 6 (RQ6): “To what degree have workplaces accepted CTS
CBE/L programs, and has it increased their confidence and satisfaction with CTS graduates
after CBE/L implementation?” This is considered the core research question.

Similarly, archival data analysis showed that as the percentage of CBE/L graduates
increased, average waiting periods for employment significantly decreased from 266 days (8.75
months) in 2013 to only 151 days (4.96 months) in 2019. This represents a total reduction of
43.2% in the average employment waiting period between 2013 and 2019. This decrease in

employment waiting period is another indication of the increased confidence and satisfaction
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workplaces have in CBE/L graduates’ competencies, which answers research question 6 (RQ6)
as well.

The average grades did not change significantly between 2013 and 2019. The average
grade in 2013 was 84.26%, which insignificantly increased to 85.72% in 2019, representing an
increase of only 1.7%. The researcher assertsthat even if there were a significant change in
average grades before and after the implementation of CBE/L, comparing the data of graduates’
average grades before CBE/L implementation with the data of graduates’ average grades after
CBE/L implementation would not be valid due to the use of different education and learning
methods and the representation of different sample groups.

A comparison between the average grades for the years 2017, 2018, and 2019 is possible
since all graduates during these years completed their studies through the CBE/L program. This
comparison reveals that there was not much difference in average grades between 2017
(85.48%), 2018 (85.68%), and 2019 (85.72%), with a variation of less than 0.5%.

Finally, the researcher has provided various discussions on the data analysis from the
two instruments and the related findings in answering the six research questions. These
discussions demonstrate that the researcher has achieved the objectives and purpose of this
study.

In the next chapter, the researcher will present the study’s conclusion, contributions to
academic literature, recommendations, limitations, and suggestions for further research in

related areas.
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CHAPTER 5: CONCLUSIONS, RECOMMENDATIONS, AND FURTHER
RESEARCH

Introduction

The Kuwait Civil Service Commission (2010) report noted that most fresh graduates
from CTS were not being accepted to work for various major workplaces due to their lack of
practical skills needed to perform basic entry-level technical tasks and duties. In response,
CTS began a plan to adopt the competency-based education and learning (CBE/L) method to
enhance graduates’ knowledge and skills (competencies) and enable them to become more
competent graduates.

The researcher conducted this study to examine whether this shift in education
methodology or approach has significantly impacted various workplaces’ confidence and
satisfaction with CTS as a result of the implementation of CTS’s competency-based education
and learning (CBE/L) approach.

The study was also conducted to determine whether there was a significant
relationship between the implementation of competency-based education and learning
(CBE/L) and the reduction of the employment waiting period for graduates. Additionally, the
researcher aimed to assess whether the implementation of CBE/L had a substantial impacton
CTS graduates’ competencies and abilities, enabling them to perform entry-level job tasks
and duties. Finally, the researcher sought to establish whether this impact influenced
workplaces’ satisfaction and level of acceptance of CBE/L graduates compared to those with
traditional credit-based education. The primary research question of this study was:

To what extent did the implementation of competency-based education and learning

(CBE/L) at CTS impact the provision of required competencies to students?
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To answer this main question, the research addressed the following six sub-questions:

1.

How effective was the CTS awareness campaign in informing workplaces,
students’ parents, and the general public about the anticipated benefits of
CBE/L, and in gaining their support as well as the endorsement of government
and legislators?

To what degree was there good preparation, cooperation, and collaboration
between CTS and workplaces to improve the likelihood of successfully
implementing CBE/L?

Did involving workplaces in curriculum development enhance employers’
confidence in CTS outcomes and increase their acceptance of CTS graduates?
To what extent did the process of on-site practical learning provided to CTS
students by workplaces supply them with the required knowledge and skills
(competencies) that boost employers’ confidence in CTS outcomes and
increase their acceptance of CTS graduates?

To what extent did the implementation of CBE/L at CTS significantly impact
CTS graduates’ competencies for performing entry-level technical tasks and
improve workplaces’ approval of their employment?

To what degree have workplaces accepted CTS’s CBE/L programs, and did it
increase their confidence and satisfaction with CTS graduates after CBE/L

implementation?

After analyzing the survey and various archival data presented in the previous

chapter, the researcher has explored different perspectives regarding the impact of

competency-based education and learning (CBE/L) implementation. Based on this

exploration, the researcher reached several conclusions that will be detailed in the next

section. Wong (2019) stated that “the future of competency-based learning and workplace-
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based assessment lies in transforming medical and health education. These approaches
provide consistency across the learning continuum, from the undergraduate to postgraduate
and professional development levels.”

5.1 Conclusions

This study has concluded that a significant development has been achieved after the
implementation of CBE/L programat CTS.
5.1.1 Conclusions Drawn from Survey Findings

Based on the analysis of survey data, including frequencies and percentages of
responses to research questions 1, 2, and 23, the findings lead the researcher to conclude that
an awareness campaign and information exchange before and during the implementation of
competency-based education and learning (CBE/L) were crucial for educating students,
parents, the education community, and the general public about the expected changes in
education curriculaand methodology. C-BEN (2017) established that institutional awareness
campaigning is focused on the buy-in for competency-based education as an isolated program
targeting education institution faculty and staff. This conclusion aligns with the study’s
findings, which emphasize the crucial role of awareness campaigns in persuading all
stakeholders about the expected benefits of CBE/L for CTS students, workplaces, and the
general community

Based on the analysis of survey data for questions Q3, Q4, and Q14, the researcher
concluded that the support and endorsement of government education boards, along with the
revision of education laws, regulations, and policies, significantly bolstered the competency -
based educationand learning (CBE/L) approach. This support gave CTS more confidence in
their plans and implementation. Lacey and Murray (2015) noted that “these new regulations
create a framework for the oversight and approval of competency-based programs offered by

in-state institutions and include provisions relating to assessments, recordkeeping, reporting,
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and policymaking” (p. 11). Burke (1989) stated that “the competency-based education model
can be traced through a number of government White Papers from the 1980s” (p. ix).

According to this study’s findings from survey data for questions Q3, Q4, and Q14,
having the necessary laws, policies, and regulationsin place gave CTS the confidence to
transition from traditional education, which had been in place since 1954, to a new and
different educational approach.

On the other hand, data analysis findings for questions Q7, Q6, Q8, and Q5 led the
researcher to conclude that collaboration between CTS and workplaces to develop new
curriculawas a key factor in the successful implementation of competency-based education
and learning (CBE/L).

Pichette and Watkins (2018) noted that “Westminster College, Southern New
Hampshire University, and the University of Wisconsin have gone a step further by designing
competency-based education (CBE) programs from scratch, starting with the competencies
employers seek and building the curriculum and assessments around them” (p. 12). The
authors have also stated that “in every case, curriculum design is a collaborative effort
involving faculty and employers” (Pichette & Watkins, 2018, p. 12).

The data analysis findings for questions Q11, Q9, Q10, Q21, and Q20 led the
researcher to conclude that collaboration between CTS and workplaces during students’ on-
job learning programs enabled students to gain the necessary knowledge and skills
(competencies) to perform entry-level work tasks and duties. Such cooperation in identifying
the needed competencies by workplaces is explained by Jones and VVoorhees (2002) how
have argued that, “the leaders began with a list of competencies and asked faculty and
employersto identify the most important areas to focus on within the curriculum. In a similar

manner, the president of Northwest Missouri State University conducted a Delphi study to
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identify the essential competencies that undergraduates should master to be effective in the
workplace.”

Similarly, Pichette and Watkins (2018) recommended that “institutions should
consider working with employersto integrate workplace skills relevant to the discipline.
Employers are eager to be involved in program design processes, and their involvement helps
build familiarity with the idea of hiring graduates from specific programs” (p. 21).

The research confirmed that the cooperation and coordination between CTS and
major private, government, and oil sectors in constructing practical curriculato meet
workplace needs, along with the significant impact of on-job competencies learning for CTS
students, were seen as the fruits of this collaboration.

The findings established that increased involvement of workplaces in shaping college
curricularesults in outcomes better aligned with the skills and knowledge (competencies)
needed by those workplaces. Besides imparting the necessary skillsto students during their
education, workplaces also require practical skills and competencies that enable students to
perform entry-level tasks. Employers who participate in designing curriculaand provide on-
site training ensure that students are well-prepared for the tasks required by these employers.

During his site visitto CTS workshops, the researcher observed that the cooperation
between CTS and major workplaces such as oil, petroleum, gas, and petrochemical
companies extended beyond training CTS students to become proficient with their on-site
machines. These companies also contributed large machinery, such as Honeywell oil pumps,
to CTS’s on-campus workshops. Additionally, the Ministry of Electricity provided some of
its large General Electric transformers.

Contributions from the oil sector and ministries were provided to CTS without
complications, as both CTS and all major oil companies in Kuwait are government-owned.

Gaining competencies using these actual large machines in the college workshops
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significantly benefited students, reflecting the fruitful collaboration and cooperation between
CTS and major workplaces.

The researcher also observed that when a student mastered a task and was ready to
demonstrate it in front of an instructor, other students gathered to watch the performance. As
the student was assessed on the degree of mastery to pass the related subject, the audience of
students not only provided encouragement but also learned from the performance and the
instructor’s comments and suggestions.

The researcher also noted that instructors prioritized safety precautions before and
during the practical assessment. Instructors asked hypothetical safety questionsto gauge the
students’ readiness. This approach seemed to provide students with a motivational boost,
encouraging them to demonstrate the task and undergo assessment. Guiamalon (2021)
argued that, when assessing graduates’ required and appropriate competencies at workplaces,
the “finding implies that when graduate education course offerings were highly appropriate,
the graduates’ work competencies tended to be highly competent” (p. 58). Consequently, the
assessment process can be carried out either by trained instructors who have received training
at major workplaces or by coaches designated by these workplaces to assess complex tasks
involving advanced machinery or control software.

Furthermore, our data analysis findings for questions Q15, Q13, and Q12 led us to
conclude that CTS faculty, instructors, workplace coaches, and trainers at various workplaces
need to participate in training programs to develop their training and coaching competencies.

In their conclusion, Curry and Docherty (2017) stated that “competency-based
education (CBE) is directed toward the widely shared goal of improving workplace
performance by providing graduates with relevant outcome competencies. Achieving this
goal will require the pedagogical enterprise to evolve beyond the usual faculty and

administrative knowledge and skill set” (p. 70).



138

The researcher concluded that maintaining competent college instructors, trainers, and
on-site workplace coaches was another key success factor for the competency-based
education and learning (CBE/L) program.

In additionto all the above conclusions, based on data analysis findings for questions
Q16, Q17, Q18, Q19, and Q22, the researcher also concluded that sustaining the success of
competency-based education and learning (CBE/L) programs requires ongoing collaboration,
coordination, and partnership meetings between workplaces and CTS before, during, and
after the CBE/L program implementation.

Moreover, based on survey data analysis findings for questions Q24, Q25, Q26, Q27,
Q28, Q29, and Q30, the researcher concluded that the impact of competency-based education
and learning (CBE/L) not only reduced the waiting period for employment but also
influenced workplaces’ acceptance and confidence in CTS graduates. This conclusion was
drawn from the significant increase in the number of enrolled students, which was reflected
in the substantial rise in the number of yearly graduates. This increase indicates growing
satisfaction and demand from workplaces for CTS graduates and demonstrates workplaces’
increasing trust in the competencies and abilities of CTS graduates to perform entry-level
tasks and duties. Morgeson, Brannick and Levine (2019) indicated that “A person job or role
specification, sets out the education, qualifications, training, experience, personal attributes
and competences a job holder requiresto perform her or his job satisfactorily. Person
specifications are used in recruitment and selection.” (p. 446). The increase in demand for
more graduates from CTS clearly indicated workplace satisfaction with the CBE/L approach.

Finally, survey data findings allowed the researcher to conclude that various
workplaces’ satisfaction with the competency-based educationand learning (CBE/L)
approach and its benefits in enhancing graduates’ competencies and capabilities to perform

entry-level tasks and duties was established. This goal was considered the most important
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objectivethat CTS aimed to achieve. Curry and Docherty (2017) confirmed that “CBE
provides direct measures of attained competence regardless of time spent, location, or method
used to acquire the competence, thus decoupling traditional expectations of time in place
(lecture, service, course) from mastery or competence” (p. 69). Consequently, the previous
claim by workplaces that they could not hire non-competent graduates is no longer valid.

The reason for that is the fact that workplaces were responsible for student’s onsite practical
learning, using workplace’s own tools, equipment, and machinery.

The survey questions have provided a wealth of information, leading to several
conclusions. In the following sections, the researcher will elaborate on how archival data and
CTS documents have also contributed to reaching conclusions. A legitimate question that the
reader might pose is: are there other factors that may have influenced the CBE/L
implementation process and practices beyond those addressed in the study and that have
contributed to these conclusions?

The researcher has outlined in section 2.10 what he referredto as CBE/L success
factorsdrawn from the literature, such as effective planning, management support,
stakeholder engagement, adequate funding, proficient project management, and efficient
communication and reporting. While these factors, among others, may have played arole in
reaching these conclusions, it is evident from the survey questionnaire responses that there
was a notable satisfactionamong major employers with the outcomes of CBE/L
competencies and abilities.

Although CTS was established in 1954, there was no noticeable change in employers’
acceptance rates, waiting periods for employment, or graduate numbers until 2014, when the
first cohort of CBE/L students who enrolled in 2010 began to graduate. As the proportion of
these students increased, the overall waiting period for employment decreased, and demand

for CBE/L graduates, particularly inthe oil and gas sector, rose.
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Additionally, as noted in the first chapter, CTS is a government-owned educational
institution and one of the nine colleges and institutes under the Public Authority for Applied
Education and Training (PAAET). It adheres to Kuwait’s policy of replacing expatriates with
skilled Kuwaiti employees, especially in the public and oil sectors.

Finally, the researcher concluded that the positive developmentin workplace
acceptance of CTS CBE/L graduates, which has led to increased demand for more CBE/L
graduates, is supported by the overwhelming 96.5% agreement or strong agreement responses
to survey questions 26, 29, and 30. These questions inquired whether workplaces were
satisfied with the level of competencies of CTS graduates, whether they recommended other
technical colleges to adopt the CBE/L approach, and whether CTS graduates, who had
completed their on-job coop training at the workplaces, demonstrated the required
competencies. Additionally, the survey assessed whether workplaces perceived CTS
graduates who joined their workforce in the past four years, since the implementation of
CBE/L, as more competent than before.

5.1.2 Conclusions Drawn from Archival Data Findings

The researcher’s findings from the archival data led to the conclusion that the
implementation of competency-based education and learning (CBE/L) had a significant
impact on four major issues related to this study’s research questions. First, the impact of
CBE/L implementation on the average waiting period for CTS graduates to find employment
was notable. The archival data clearly indicated that the average number of days graduates
waited for employment decreased by 117 days between 2013 and 2019, representinga 43.7%
reduction, which was considered a significantachievement.

This conclusion addresses research question 5 (To what extent did the implementation
of CBE/L at CTS significantly impact CTS graduates’ competencies for performing job entry

technical tasks and increase workplaces’ approval of theiremployment?). Morgeson,



141
Brannick and Levine (2019) explained that work-based or occupational competences are
gained by employees according to workplaces performance expectations, and according to
occupational measures, standards, specific roles, tasks, and outputs that employees are
expected to be accomplish.
5.1.3 Conclusions Drawn from Provided Documents

CTS provided documents detailing its initial studies and plans to transition from
traditional education programs to CBE/L methods, offering a clear insight into PAAET and
CTS’s efforts to successfully implement this conversion. These documents included
numerous agreements with various Kuwaiti government, oil, private, and public sectors
aimed at enhancing cooperation between CTS and these workplace sectors. They revealed
significant collaboration between these workplace sectorsand CTS in developing existing
curriculaand showcased the substantial contributions of valuable equipment and machinery
used by students in their practical learning endeavors, valued at millions of dollars.

Documents such as student sponsorship contracts between CBE/L students and
organizations like KNPC, EQATE, and KOC in the oil and petrochemical sectors, signed
immediately upon enrollment, led us to conclude that major oil sector workplaces are
satisfied with the competencies and capabilities of CTS CBE/L graduates even before their
graduation.

Archival data indicated that the number of accepted graduates from CTS increased
from 684 in 2013 to 1,353 in 2019, representing approximately a 99% increase. This
substantial rise is strong evidence that workplaces are more satisfied with CTS graduates’
abilities and competencies, enabling them to perform job entry tasks and duties. This
conclusion addresses research question 4 (To what extent did the on-site practical learning

offered to CTS students by workplaces provide them with the required knowledge and skills
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(competencies), thereby increasing employers’ confidence in CTS outcomes and their
acceptance of CTS graduates?).

The significant reduction in the waiting period for employmentand the substantial
increase in demand for CTS graduates, which prompted CTS to accept more students and nearly
double the number of graduates, suggests that workplaces have greater trust and confidence in
CTS graduates and are more satisfied with the outcomes of the competency-based education and
learning (CBE/L) program. This conclusion addresses research question 6 (To what extent have
workplaces accepted CTS CBE/L programs, and did it increase their confidence and satisfaction
with CTS graduates after CBE/L implementation?).

The archival data showed that the average grades in 2013 were 84.26% and increased
slightly to 85.72%, representing a mere 1.7% increase. Since the education program
transitioned from a credit-based traditional education approach to a competency-based
education and learning (CBE/L) approach, comparing grades between the two different
education methods is challenging due to differing sample environments.

The researcher concluded that the study’s outcomes suggest that the objectives set by
CTS and PAAET were achieved through collaboration with various major workplaces.

As a result of the success of competency-based education and learning (CBE/L),
Petrochemicals Industrial Company (PIC) followed the example of KNPC Refining
Operation Technology’s coordination with PAAET and CTS to establisha Manufacturing
Technology major. Their celebration of graduating 86 students from the new major
(Industrial Engineering - Manufacturing Technology) in 2017 (see Table 3 of Appendix H)
provides clear evidence that workplaces such as PIC were satisfied with the CBE/L approach

to the extent that they customized their own sub-major (Manufacturing Technology).
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5.1.4 The Author Past Engagement in Competency Based Training (CBT)

As stated in Section 1.1 of this study, the author was not involved in the
implementation of CBE/L at CTS. However, their interest in the subject was sparked during
their participation inthe implementation of competency-based training (CBT) for employees
at Kuwait National Petroleum Company (KNPC). This involvement was part of a corporate
project titled “Individuals Development Planning,” which began in 1991 and continued until
the end of 1994. During thistime, the researcher served as a Senior Specialistin the Career
Development Corporate Department of KNPC.

The researcher’s involvement in the competency-based training (CBT) project at
Kuwait National Petroleum Company (KNPC) sparked a profound interest in the
competency-based approach, leading him to explore the impact of competency-based
education and learning (CBE/L) at the College of Technological Studies (CTS). Upon
expressing this interestto CTS management, they welcomed the proposal to conduct this
dissertation to examine the impact of CBE/L at their institution.

5.2 Contribution to Academic Literature

For the past three decades, competency-based educationand learning (CBE/L) has
emerged as a fast-growing educational approach. However, relatively few empirical studies
have been published on CBE/L globally compared to other education and learning-related
topics.

This study establishes a direct link between competency-based education and learning
(CBE/L) and four major variables. Firstly, it examines how CBE/L enhances graduates’
knowledge and skills (competencies), providing them with the tools they need for success in
their careers. Secondly, it explores the connection between graduates’ competencies and
their ability to perform job-related tasks and duties, highlighting the practical applications of

their education. Thirdly, it assesses the role of workplaces in supporting CBE/L graduates,
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both in shaping educational institutions’ curricula and facilitating on-site learning experiences
that contribute to graduates’ competence and professionalism in the workplace. Lastly, the
study investigates the relationship between CBE/L implementation and workplace
satisfaction, ultimately resulting in the acceptance of graduates as employees with the entry -
level competencies needed for theirroles. This multifaceted approach provides a
comprehensive understanding of the impact of CBE/L on graduates, workplaces, and the
broader job market.

This case study has demonstrated that competency-based education and learning
(CBE/L) plays a significant role not only in producing competent graduates but also in
showing how cooperation and coordination between major public and private workplaces and
colleges can create a better environment for students to learn practical skills in addition to the
theoretical knowledge typically acquired in classrooms.

In this study, the researcher used several research questions and two different data
collection instruments (a survey and archival data) to validate the assumption, or theory,
adopted by CTS management that competency-based education and learning (CBE/L)
enhances graduates’ chances of finding jobs more quickly than those who graduated using
traditional grading education systems.

Researchers and academic institutions, particularly technical colleges and universities,
may benefit from this research as an empirical study that statistically demonstrates the
advantages of the competency-based educationand learning (CBE/L) approach.

This study will impact colleges that have already decided to implement the CBE/L
approach, as well as those contemplating its potential adoption. It will serve as both a
motivational experience and an additional resource for college decision-makers, informing
them of the potential advantages of CBE/L in enhancing students’ practical competencies and

improving their acceptance rates by employers. The study will provide valuable insights into
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the implementation process, helping colleges intending to adopt CBE/L understand the
experiences of others and offering guidance on the process. Additionally, it will highlight
various success factors that may have been crucial in facilitating the implementation of
CBE/L at CTS.

The findings of this study could serve as a valuable tool for CBE/L project teams,
demonstrating that success with the CBE/L approach is not limited to pioneering institutions
like the University of New Hampshire in the US, but also includes another success story from
Kuwait with CTS.

5.3 Recommendations

The researcher has a number of recommendations that were drawn from the research
findings. Additionally, insights were gathered from visits to CTS and an extensive review of
the large volume of documents provided, offering the researcher valuable knowledge about
the CTS CBE/L program implementation and the college relationships with various
stakeholders. | additionto the findings of this study, the researcher recommends that other
technical colleges consider introducing competency-based education and learning (CBE/L) as
an educational approach by following these guidelines:

¢ The study revealed that there was a need to conduct an effective awareness campaign.

Competence Based Education Network (2017) established that prior to CBE, there is

a need to ongoing action steps should be taken to improve institution-wide awareness

and engagement with various stakeholders.

e Study resultsand CTS documents shown that CTS has documented every step
of the implementation process and approved plans. Koenen, Dochy, and
Berghmans (2015) found that while competency based education is

implemented, itis required from higher education bodies to “document the
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implementation process and how they know that graduating students have
obtained the necessary competencies that support their respective degrees” (p.1)
The study results revealed the need to ensure all necessary resources are
available before starting the implementation phase. Scoresby, Tkatchov, Hugus,
and Marshall (2018) indicated that in order “to define our expectations for
CBE program development, we looked for resources available to help
institutions get started in creating quality CBE programs, such as the
Competency-Based Education Network” (p.1).

The outcome of the study showed the need to conduct a comprehensive market
study and involve major public and private workplaces from the early stages of
the awareness campaign through planning and implementation. Scoresby et al.
(2018) added that “we realized the need to research various potential
applications of CBE and our unique student market to effectively customize a
quality, learner-centered, competency-based learning experience for our
students.” (p. 1)

The study explained the need to insure that all decisions and plans comply with
local laws, regulations, and policies to avoid future issues. Competence Based
Education Network (2017) established that “the institution has developed
policies and procedures for its CBE program that support learning and the
learner experience while maintaining compliance with regulatory requirements.
(p.7)

Finally, recognize that changes in students’ competencies and workplace
satisfaction and acceptance may take multiple competencies mastering trials to
develop gradually. “learnersare offered varied learning exercises, activities,

and experiences to promote learner engagement and to provide multiple
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opportunities for development of competency mastery” (Competency Based
Education Network, 2017, p. 13).
5.4 Study’s Strengths, Limitations, and Suggestions for Further Areas of Related
Research

Although it is a single case study, its strength liesin the use of data triangulation,
which involves using multiple data sources or instruments such as survey questionnaires and
various archival data sources. The use of multiple data sources helps to compensate for
potential weaknesses in the collected data or the lack of a mixed-method research design.

The primary limitation of this study was its reliance on a single case study.
According to Yin (2014), while single cases can produce novel and rich theoretical insights,
this methodology can be particularly intimidating and challenging for organizational scholars.
These challenges may affect the researcher’s ability to generalize findings and conclusions
from the single case study. While generalizationisa primary goal for researchers to apply
their findings across various conditions or environments, it is more challenging to generalize
from a single study.

To address this limitation, the researcher not only cross-checked his findings using
two different data collection instruments but also compared them with findings from other
similar studies. Scholars such as Burgelman (1983) have established that using a single case
study can be more appropriate than multiple case studies in certain extreme and complex
research contexts. Additionally, limited time and resources can inhibit academic researchers
from conducting multiple case studies. Moreover, conducting single case study will enable
the researcher from performing a deep exploration and study more details and perspectives of
the phenomena.

Another limitation of this study was that while it concluded that competency-based

education and learning (CBE/L) is effective for technical majors, it was inconclusive
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regarding its effectiveness in other fields such as accounting, finance, and administrative
majors. Additionally, the study did not fully explore how CBE/L might work well in certain
learning environments but less effectively in others. In other words, it remains unclear
whether this educational approach is suitable for majors where the skills and competencies
are not easily identifiable or measurable.

The study did not address the challenge of accommodating new skills and knowledge
(competencies) required for performing new tasks, operating new machines, or incorporating
new technology.

Additionally, this study did not address whether competency-based educationand
learning (CBE/L) accommodates social learning or discuss whether this approach has
positively influenced students’ attitudes toward learning.

The study also did not investigate whether the outcomes or graduates of CBE/L were
prepared not only to meet employers’ needs for competent new graduates but also to
determine whether CBE/L contributed to preparing learners to be innovative and ready for an
uncertain future.

This study did not address the perspectives of CTS graduates after entering the
workforce, nor did it consider CTS faculty impressions of their students’ learning outcomes
and development before and after the implementation of competency-based education and
learning (CBE/L). Additionally, the study did not explore whether graduates had
encountered new experiences and their reflections on those experiences.

A potential area for further research is to investigate and compare the experiences of
other educational institutions with competency-based education and learning (CBE/L) to the
findings of this study. Another possible research directionis to conduct a study that
compares CBE/L with traditional instructional approaches, including lectures,

demonstrations, cooperative learning, collaborative learning, and case study methods.
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Appendix B

Survey Questions

1.

10.

11.

CTS awareness campaign on CBE/L was substantial and it resulted in spreading enough
knowledge on their new education methodology and its anticipated benefits.

CTS conducted an effective well-planned awareness campaign on CBE/L initiative
before, during, and after its implementation.

The availability of supportive Governments’ regulations and polices supported your
collaborationwith CTS to develop CBE/L programs.

Public society and workplaces confidence of CBE/L approach increased its chance to
succeed.

You have coordinated with CTS for the design of the curriculums of various technical
subjects.

Workplaces’s (employer’s) engagements in developing CTS curriculums were
significantand it enriched its content.

Curriculums were developed in coordination with CTS was efficientand served its
purpose.

Workplaces’s engagement in the process of constructing CTS curriculums made them
more confident in its graduates.

CTS are taking the required actions in respect your OJT comments and reports, which
has reflected in enhancing their education programsand their instructors competencies.
On-the-job learning (OJL) and coop training programs were very well planned and were
executed successfully.

On-site learning and coop training made workplaces (employers) more confident in CTS

graduates’ abilities.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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CTS instructors are competent in providing their students with the proper theoretical
knowledge and required competencies before joining their workplaces after graduation.
Your staff were very well trained to coach students who are attached to your workplace
for their coop on-site training using (CBE/L) approach.
Students’ parents and the general society acceptance of CBE/L was a significant success
factor for CBE/L implementation.
You are providing your coaches with proper facilitations and necessary learning aids,
simulators, tools, and equipments, etc.
You have provided CTS with the tasks that students or graduates who join your
workplace are capable of performing easily or finding difficulties to learn and perform.
You have provided CTS with the competencies needed to perform each of the tasks that
you assign to entry level workers who are fresh graduate from technical colleges.
You have provided CTS with the tasks that you assign to entry level workers who
graduate from technical colleges.
You have provided the college with the level of competencies that you require for each
task you may assign to entry level employees.
You have provided CTS with comprehensive reports on student’s achievements during
their coop on-job practical learning and training.
As part of CBE/L program, students working during their on-the- job learning coop
programs were successfully learning on-job-tasks’ competencies.
You have provided CTS with the needed information in respect categorizing assigned
tasks to entry level employees as critical or non-critical and hazardous and non-
hazardous tasks.
You have received the required information from CTS on the new education approach

that uses competency-based education as a method of learning.
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24. CBE/L graduate students are learning faster than students coming from traditional
learning approach.

25. You consider competency-based education and learning (CBE/L) approach graduates
more competent even before starting their coop-programs training that previous
traditional approach graduates.

26. You are satisfied with CTS graduates’ level of competencies and you recommend that
other technical colleges follow the steps of CTS and implement CBE/L as well.

27. Graduates from CTS who have been educated using CBE/L approach are reaching your
satisfactory performance level faster that students who have been educated using
traditional credits-based education.

28. In general, graduates from the old traditional learning and education were not competent
and they were not able to perform basic job functions and tasks.

29. Graduates from CTS are performing the tasks that they have learned in college and
during on-job coop training at your sites with the required level of competencies.

30. You consider graduates from CTS who joined your workforce in the past four years after

the implementation of CBE/L are more competent than before.

After each question a 7-points Likert scale was used:

1 2 3 4 5 6 7
Strongly Disagree Slightly Neutral Slightly | Agree | Strongly
disagree Disagree Agree Agree

O O O O O O O
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Survey Questions and Their Related Themes
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tem# | Q# ITEM Description (after grouping and sorting) RQs Theme

1 2 CTS conducted an effective well-planned awareness campaignon RQ1 Awareness
CBE/L initiative before, during, and after its implementation. and

2 1 CTS awareness campaign on CBE/L was substantial and it resulted RQ1 Information
in spreading enough knowledge on their new education Exchange
methodology and its anticipated benefits.

3 23 You have received the required information from CTS on the new RQ1
education approach that uses competency-based educationas a
method of leaming.

4 3 The availability of supportive Governments’ regulations and RQ1 External
policessupported your collaboration with CTS to develop CBE/L Acceptance
programs and Gov

5 4 Public society and workplaces confidence of CBE/L approach RQ1 Polices
increased its chance to succeed. &Regulations

6 14 Students’ parents and the general society acceptance of CBE/L RQ1
was a significant success factor for CBE/L implementation.

7 7 The curriculum thatwas developed in coordination with CTS was RQ3 Coordinate &
efficient and served its purpose. RQ2 Cooperate

8 6 Workplaces’ (employer’s) engagements in developing CTS RQ3 Curriculums
curriculums were significant and it enriched its content. RQ2 Development

9 8 Workplaces’ engagement in the process of constructing CTS RQ3
curriculums made them more confident in its graduates. RQ2

10 5 You have coordinated with CTS for the design of the curriculums RQ3
of varioustechnical subjects. RQ2

11 11 On-site learning and coop training made workplaces (employers) more RQ4 On thejob/
confidentin CTS graduates’ abilities. On-site coop

12 9 CTS are taking the required actions in respect your OJT comments and RQ4 learning
reports, which has reflected in enhancing their education programs and RQ2
their instructors’ competencies.

13 10 On-the-job learning (OJL) and coop training programs were very well RQ4
planned and were executed successfully.

14 21 As part of CBE/L program, students working during their on-the- job RQ4
learning coop programs were successfully learning on-job-tasks’ RQ5
competencies.

15 20 You have provided CTS with comprehensive reports on student’s RQ4
achievements during their coop on-job practical learning and training.

16 15 You are providing your coaches with proper facilitations and RQ2 Competent
necessary learning aids, simulators, tools, and equipments, etc. CTS

17 13 Your staff were very well trained to coach students who are RQ2 Instructors
attached to your workplace for their coop on-site training using andon job
(CBE/L) approach. coaches or

18 12 CTS instructorsare competent in providing their students with the RQ2 trainers and

proper theoretical knowledge and required competencies before
joining their workplaces after graduation.

Learningaids
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19 18 You have provided CTS with the tasks that you assignto entry RQ2 CTS and
level workerswho graduate from technical colleges. workplaces
20 19 You have provided the college with the level of competencies that RQ2 cooperation
you require for each task you may assign to entry level employees. and
21 22 You have provided CTS with the needed information in respect RQ2 collaboration
categorizing assigned tasks to entry level employees as critical or
non-critical and hazardous and non-hazardous tasks.
22 16 You have provided CTS with the tasksthat students or graduates RQ2
who join your workplace are capable of performing easily or
finding difficulties to learn and perform.
23 17 You have provided CTS with the competencies needed to perform RQ2
each of the tasks that you assign to entry level workers who are
fresh graduate from technical colleges.
24 24 CBE/L graduate students are learning faster than students coming RQ5 Graduates’
from traditional learning approach. RQ6 competencies
25 25 You consider competency-based education and learning (CBE/L) RQ5 and
approach graduates more competent even before starting their RQ6 workplaces
coop-programs training that previous traditional approach satisfactionin
graduates CBE/L
26 30 You are satisfied with CTS graduates’ level of competencies and RQ5
you recommend that other technical colleges follow the steps of RQ6
CTS and implement CBE/L as well.
27 28 Graduates from CTS are performing the tasks that they have RQ3
learned in college and during on-job coop training at your sites RQ5
with the required level of competencies. RQ6
28 29 You consider graduates from CTS who joined your workforce in RQ5
the past four years after the implementation of CBE/L are more RQ6
competent than before.
29 27 In general, graduates from the old traditional learning and RQ5
education were not competentand they were not able to perform RQ6
basic job functions and tasks like CBE/L graduates.
30 26 Graduates from CTS who have been educated using CBE/L RQ5
approach are reaching your satisfactory performance level faster RQ6

that students who have been educated using traditional credits-
based education.

Note. This grouping of factors was organized though the outcome of conducting EFA test.
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Factor Analysis for Survey Items Before Grouping into Constructs (Themes/Factors)
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Rotated Component Matrix 2

Component/ Factor

3

4

5

CBE/L graduate students are learning faster than students
coming from traditional learning approach.

You consider competency-based education and learning
(CBE/L) approach graduates more competent even before
starting their coop-programs training that previous traditional
approach graduates

You are satisfied with CTS graduates’ level of competencies
and you recommend that other technical colleges follow the
steps of CTS and implement CBE/L as well.

Graduates from CTS are performing the tasks that they have
learned in college and during on-job coop training at your sites
with the required level of competencies.

You consider graduates from CTS who joined your workforce
in the past four years after the implementation of CBE/L are
more competent than before.

In general, graduates from the old traditional learning and
education were not competent and they were not able to
perform basic job functions and tasks.

Graduates from CTS who have been educated using CBE/L
approach are reaching your satisfactory performance level
faster that students who have been educated using traditional
credits-based education.

On-site learning and coop training made workplaces
(employers) more confident in CTS graduates’ abilities.

CTS are taking the required actions in respect your OJT
comments and reports, which has reflected in enhancing their
education programs and their instructors’ competencies.
On-the-job learning (OJL) and coop training programs were
very well planned and were executed successfully.

Students working during their on-the- job learning coop
programs are successfully learning on-job-tasks’ competencies.
You have provided CTS with comprehensive reports on
student’s achievements during their coop on-job practical
learning and training.

You have provided CTS with the tasks that you assign to entry
level workers who graduate from technical colleges.

You have provided the college with the level of competencies
that you require for each task you may assign to entry level
employees.

You have provided CTS with the needed information in respect
categorizing assigned tasks to entry level employees as critical
or non-critical and hazardous and non-hazardous tasks.

.798

.784

770

.758

147

734

.638

.845

.838

.823

.798

N

.844

.802

.800
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You have provided CTS with the tasks that students or
graduates who join your workplace are capable of performing
easily or finding difficulties to learn and perform.

You have provided CTS with the competencies needed to
perform each of the tasks that you assign to entry level workers
who are fresh graduate from technical colleges.

The curriculum that was developed in coordination with CTS
was efficient and served its purpose.

Workplaces’ (employer’s) engagements in developing CTS
curriculums were significant and it enriched its content.
Workplaces’ engagement in the process of constructing CTS
curriculums made them more confident in its graduates.

You have coordinated with CTS for the design of the
curriculums of various technical subjects.

You are providing your coaches with proper facilitations and
necessary learning aids, simulators, tools, and equipment, etc.
Your staff were very well trained to coach students who are
attached to your workplace for their coop on-site training using
(CBE/L) approach

CTS instructors are competent in providing graduates with the
proper theoretical knowledge and required competencies before
joining their workplaces after graduation.

The availability of supportive Governments’ regulations and
polices supported your collaboration with CTS to develop
CBE/L programs

Public society and workplaces confidence of CBE/L approach
increased its chance to succeed.

Students’ parents and the general society acceptance of CBE/L
was a significant success factor for CBE/L implementation.
CTS conducted an effective well-planned awareness campaign
on CBE/L initiative before, during, and after its
implementation.

CTS awareness campaign on CBE/L was substantial and it
resulted in spreading enough knowledge on their new education
methodology and its anticipated benefits.

You have received the required information from CTS on the
new education approach that uses competency-based education
as a method of learning.

792

.769

791

770

731

.702
874
.835
.793

.843

.830

.810

.857

.815

732
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Note. Extraction Method: Principal Component Analysis.

Rotation Method: VVarimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.
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Appendix E

Descriptive Analysis of all 7 Factors

Factor / Theme Test Statistic  Std. Error
AIEX Mean 5.8522 .04065
95% Confidence Interval for Lower Bound 5.7723
Mean Upper Bound 5.9321
5% Trimmed Mean 5.8996
Median 6.0000
Variance .730
Std. Deviation .85465
Minimum 2.33
Maximum 7.00
Range 4.67
Interquartile Range 1.00
Skewness -.916 116
Kurtosis .513 232
EGSP Mean 6.1071 .03880
95% Confidence Interval for Lower Bound 6.0308
Mean Upper Bound 6.1833
5% Trimmed Mean 6.1828
Median 6.3333
Variance .665
Std. Deviation .81563
Minimum 3.00
Maximum 7.00
Range 4.00
Interquartile Range 1.00
Skewness -1.183 116
Kurtosis 1.368 232
CCCD Mean 6.1985 .02917
95% Confidence Interval for Lower Bound 6.1412
Mean Upper Bound 6.2559
5% Trimmed Mean 6.2206
Median 6.3750
Variance .376
Std. Deviation .61333
Minimum 5.00
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(Table E1 Continued)

Maximum 7.00

Range 2.00

Interquartile Range 1.00

Skewness -.704 116

Kurtosis -.657 .232
OLCP Mean 6.1946 .03554

95% Confidence Interval for Lower Bound 6.1247

Mean Upper Bound 6.2644

5% Trimmed Mean 6.2424

Median 6.4000

Variance .558

Std. Deviation 14722

Minimum 4.00

Maximum 7.00

Range 3.00

Interquartile Range .80

Skewness -1.129 116

Kurtosis .149 232
CIwC Mean 6.1176 .03615

95% Confidence Interval for Lower Bound 6.0466

Mean Upper Bound 6.1887

5% Trimmed Mean 6.1635

Median 6.3333

Variance .578

Std. Deviation .76007

Minimum 3.00

Maximum 7.00

Range 4.00

Interquartile Range 1.00

Skewness -.944 116

Kurtosis 407 232




(Table E1 Continued)

wCwcC Mean 6.1032 .03385

95% Confidence Interval for Lower Bound 6.0366

Mean Upper Bound 6.1697

5% Trimmed Mean 6.1469

Median 6.2000

Variance .506

Std. Deviation 71158

Minimum 4.00

Maximum 7.00

Range 3.00

Interquartile Range 1.00

Skewness -.818 116

Kurtosis -.073 .232
CBWS Mean 6.0527 .03089

95% Confidence Interval for Lower Bound 5.9920

Mean Upper Bound 6.1134

5% Trimmed Mean 6.0939

Median 6.2857

Variance 422

Std. Deviation .64940

Minimum 3.71

Maximum 7.00

Range 3.29

Interquartile Range 1.00

Skewness -1.044 116

Kurtosis .095 .232

Note. Source: Author, 2023
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Table F1

Factor Analysis Outcome Communalities
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Initial Extraction
AIEX 1 1.000 754
AIEX 2 1.000 679
AIEX 3 1.000 589
EGSP 1 1.000 716
EGSP 2 1.000 .688
EGSP 3 1.000 .693
CCCD1 1.000 510
CCCD2 1.000 .662
CCCD3 1.000 598
CCCD4 1.000 551
OLCP 1 1.000 .702
OLCP 2 1.000 .654
OLCP 3 1.000 729
OLCP 4 1.000 .618
OLCP 5 1.000 .709
CIcC1 1.000 .656
CICC?2 1.000 711
CICC3 1.000 781
WCWC 1 1.000 719
WCWC 2 1.000 624
WCWC 3 1.000 677
WCWC 4 1.000 .656
WCWC 5 1.000 .663
CBWS1 1.000 .644
CBWS 2 1.000 596
CBWS 3 1.000 547
CBWS4 1.000 563
CBWS5 1.000 571
CBWS6 1.000 .606
CBWS 7 1.000 .635

Note. Extraction Method: Principal Component Analysis.

Source: Author, 2023



Table G1

Spearman Nonparametric Correlations Tests for all Factors

Appendix G

Spearman’s rho Correlations for EGSP

EGSP 1 EGSP 2 EGSP 3
Spearman’s EGSP 1 Correlation Coefficient 1.000 .509™ 553"
ho Sig. (2-tailed) .000 .000
N 440 440 440
EGSP 2 Correlation Coefficient .509™ 1.000 499™
Sig. (2-tailed) .000 .000
N 440 440 440
EGSP 3 Correlation Coefficient .553* .499™ 1.000
Sig. (2-tailed) .000 .000
N 440 440 440
Note. **. Correlationis significantat the 0.01 level (2-tailed).
Spearman’s rho Correlations for Coord & Coop Curriculum
Spearman’s rho CCCD1 CCCD2 CCCD3 CCCD4
CCCD1 Correlation Coefficient 1.000 A07™ .343* .369™
Sig. (2-tailed) . .000 .000 .000
N 440 440 440 440
CCCD2 Correlation Coefficient 407 1.000 .498™ .396™
Sig. (2-tailed) .000 . .000 .000
N 440 440 440 440
CCCD3 Correlation Coefficient 343 .498™ 1.000 414~
Sig. (2-tailed) .000 .000 . .000
N 440 440 440 440
CccD4 Correlation Coefficient .369™ .396™ 414 1.000
Sig. (2-tailed) .000 .000 .000 .
N 440 440 440 440
Note. **. Correlationis significant at the 0.01 level (2-tailed).
Spearman’s rho Correlations for OLCP
Spearman’s rho OLCP1 OLCP 2 OLCP 3 OLCP 4 OLCP5
OLCP1 Correlation Coefficient 1.000 497 .639™ 475 567
Sig. (2-tailed) . .000 .000 .000 .000
N 440 440 440 440 440
OLCP2 Correlation Coefficient 497 1.000 567 .509™ .565™
Sig. (2-tailed) .000 . .000 .000 .000
N 440 440 440 440 440
OLCP 3 Correlation Coefficient .639™ 567 1.000 .480™ .559™
Sig. (2-tailed) .000 .000 .000 .000
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(Table G1 Continued)
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M 440 440 440 440 440
OLCE 4 Comelztion Coefficient 475" 50a™ 40" 1000 434”7
Siz (2-tailad) 000 000 000 . 000
M 440 440 440 440 440
OLCP 3 Cormrelation Coefficient 6T 565" 5587 484" 1.000
Siz (2-sziled) 000 000 000 00 }
M 440 440 440 440 440
Note. **. Correlationis significant at the 0.01 level (2-tailed).
Spearman’s rho Correlationz for CTS instructors & Coache: Competencies
CICC ] CICC 2 CICC3
Spearman’s  CICC 1 Comelztion Coefficient 1004 4187 477
tho Siz (2-tzilad) . 000 000
N 444 440 440
CICC 2 Correlation Coefficient 4207 1000 5817
Sig (2-sziled) 000 . 000
N 440 440 440
CICC 3 Correlation Coefficient 547 5817 1.000
Siz (2-tzilad) 000 000 .
N 440 440 440
Spearman’s rho Correlations for WCWC
Speanman’s rha WCWC 1 WCWC 2 WCWC 3 WCWT 4 WCWIT 5
WCanC 1 Comrelztion Coefficient 1000 5" 5507 67 S18
Siz (2-tmilad) i 000 000 000 000
M 440 440 440 440 440
WOAC 2 Comrelztion Coefficient 63" 1.000 4747 478 435"
Siz (2-tailed) 000 . 000 000 000
N 440 440 440 440 440
WA 3 Comrelztion Coefficient 5507 4747 1.000 5T 347
Siz (2-sziled) 00 000 . 000 000
N 440 440 440 440 440
WCWIC 4 Correlation Coefficient ST 478" 45T 1.000 S3g”
Siz (2-sziled) 00 000 000 . 000
N 440 440 440 440 440
WCWC 3 Correlztion Coefficient 518" A35" 634" 5397 1.000
Siz (2-tzilad) 000 000 000 000 .
bo 440 40 40 40 440

Spearman’s rho Correlations for CBE/L Benefits & Work Satisfaction

CBWSaction CBWSaction CBWSaction CBWSaction CBWSaction CBWSaction CBWSaction

Spearman’s rho 1 2 3 4 5 6 7
CBWS 1 Correlation 1.000 515™ 4637 509" 526™ 514™ 500"
Coefficient
Sig. (2-tailed) . .000 .000 .000 .000 .000 .000
N 440 440 440 440 440 440 440
CBWS 2  Correlation 515" 1.000 368" 548™ 484 428™ 485™
Coefficient
Sig. (2-tailed) .000 . .000 .000 .000 .000 .000
N 440 440 440 440 440 440 440



(Table G1 Continued)

ZEWS 3

ZEWE 4

CEWE 3

ZEWS 6

ZEWS T

Comelation
Coefficient
i, (1-tziled)
N
Comelation
Coefficient
Biz (I-aziled)
N
Comelation
Coefficient
i, (1-tziled)
N
Comelation
Coefficient
i, (-tziled)
N
Comelation
Coefficient
Biz (I-aziled)
N

R
0

RUILH
440

S

KU

R
0

007

RUILH
0

a687

L.000

A0

40
1000

40

A5

A28

00
440
4167

200
440
L.000

440
408
00

440
4517

200
440

1000

440

ST

RULH
0

178

40

Note. ** Correlationis significant at the 0.01 level (2-tailed).

Source: Author, 2023



CTS 2012 to 2019 Graduates Data

Table H1

CTS 2012 and 2013 Graduates Date

Appendix H

179

Fegomagesr [ Wocoen [ pvecmpor [ v [lumier o Terst [ ojrcomontars wior [ waorcone
284 82.66 92 2012 Chemical Engineering Chemical Engineering 101353
316 84.07 73 2012 Mechanical Engr. Driving Force Mechanical Engineering 202200
296 83.12 38 2012 Mech. Engr. Prod Mechanical Engi ing 202201
284 84.28 15 2012 Automobile Mechanics Engr. Mechanical Engineering 202202
262 85.32 1 2012 Aircondition & Cooling Mech. Mechanical Engineering 202203
308 83.44 32 2012 Marine Mechanics Engr. Mechanical Engineering 202204
265 84.66 6 2012 Elect. Instruments Engr. Electrical Engineering 202205
212 84.12 12 2012 Elect. Power Transm. & Distrb. Electrical Engineering 202206
235 84.78 48 2012 Electronics & Commun Engr. Electronics Engineering 202207
374 83.64 46 2012 Civil Construction Engr. Civil Engineering 202210
386 86.21 T 2012 Roads Construction Engr. Civil Engineering 202211
368 86.38 9 2012 Civil Surveying Engineering Civil Engineering 202212
295 82.84 33 2012 Applied Physics Physics 202215
238 82.78 25 2012 Applied Chemistry Chemistry 202216
175 85.14 33 2012 Petroleum Engr. Exploration Petroleum Engineering 202217
162 85.22 24 2012 Petroleum Engr. Prod & Export Petroleum Engineering 202218
248 83.75 13 2012 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
146 85.62 54 2012 Refineries Operations Tech. Refineries Operations Tech. 972314
191 82.54 9 2012 Chemical Manufacturing Engr. Chemical Engineering 972319
288 86.12 88 2012 Computer Engineering Computer Engineering 972423

[ 0 270 84.33 668
286 82.51 87 2013 Chemical Engineering Chemical Engineering 101353
322 84.12 84 2013 Mechanical Engr. Driving Force Mechanical Engineering 202200
289 83.26 42 2013 Mech. Engr. Prod Mechanical Engi ing 202201
288 84.14 18 2013 Automobile Mechanics Mechanical Engineering 202202
258 85.12 10 2013 Aircondition & Cooling Mech. Mechanical Engineering 202203
30 83.68 23 2013 Marine Mechanics Engr. Mechanical Engineering 202204
256 84.52 7 2013 Elect. Instruments Engr. Electrical Engineering 202205
264 84.22 3 2013 Elect. Power Transm. & Distrb. Electrical Engineering 202206
232 84.53 53 2013 Electronics & Commun Engr. Electronics Engineering 202207
354 83.82 49 2013 Civil Construction Engr. Civil Engineering 202210
367 86.08 16 2013 Roads Construction Engr. Civil Engineering 202211
352 86.02 15 2013 Civil Surveying Engineering Civil Engineering 202212
284 83.04 22 2013 Applied Physics Physics 202215
245 82.98 35 2013 Applied Chemistry Chemistry 202216
172 85.02 28 2013 Petroleum Engr. Exploration Petroleum Engineering 202217
168 85.12 34 2013 Petroleum Engr. Prod & Export Petroleum Engineering 202218
262 83.56 8 2013 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
148 85.28 52 2013 Refineries Operations Tech. Refineries Operations Tech. 972314
196 82.12 12 2013 Chemical Manufacturing Eng. Chemical Engineering 972319
2i5 85.46 81 2013 Computer Engineering Computer Engineering 972423
[ 0 266 84.26 684

Note. Source: Author, 2024




Table H2

CTS 2014 and 2015 Graduates Data

180

Perce of No CBE/fL Ave. Employ. Number of | Grad. . . .
Cﬂ'“?;gr:ds Students Waiting Days Grades Grads | Years Rlajceont e Saicy L Erts

24% 28 264 83.44 118 2014 Chemical Engineering Chemical Engineering 101353
28% 24 302 83.86 85 2014 Mechanical Engr. Driving Force Mechanical Engineering 202200
25% 20 268 83.32 79 2014 Mech. Engr. Prod Mech | Engineering 202201
23% 5 262 84.28 22 2014 Automobile Mechanics Mechanical Engineering 202202
23% 3 238 85.32 13 2014 Air-Condition & Cooling Mech. Mechanical Engineering 202203
2T% 4 288 83.44 15 2014 Marine Mechanics Engr. Mechanical Engineering 202204
25% 2 239 84.45 8 2014 Elect. Instruments Engr. Electrical Engineering 202205
22% 2 248 84.12 9 2014 Elect. Power Transm. & Distrb. Electrical Engineering 202206
% 15 215 84.78 49 2014 Electronics & Commun Engr. Electronics Engineering 202207
21% T 332 83.64 33 2014 Civil Construction Engr. Civil Engineering 202210
3% 5 348 86.21 16 2014 Roads Construction Engr. Civil Engineering 202211
24% 4 328 86.38 17 2014 Civil Surveying Engineering Civil Engineering 202212
2% 5 265 82.84 23 2014 Applied Physics Physics 202215
29% 6 238 82.95 2 2014 Applied Chemistry Chemistry 202216
26% 5 158 85.14 19 2014 Petroleum Engr. Exploration Petroleum Engineering 202217
24% 8 154 85.22 3 2014 Petroleum Engr. Prod & Export Petroleum Engineering 202218
22% 2 1 83.76 9 2014 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
A3% 4] 131 85.62 95 2014 Refineries Operations Tech. Refineries Operations Tech. 972314
24% 4 166 82.64 17 2014 Chemical Manufacturing Tech. Chemical Engineering 912319
2T% 30 242 86.12 112 2014 Computer Engineering Computer Engineering 972423
28% 220 247 84.38 794

52% 48 247 84.17 92 2015 Chemical Engineering Chemical Engineering 101353
45% 42 283 84.16 93 2015 Mechanical Engr. Driving Force Mechanical Engineering 202200
52% 32 246 83.62 61 2015 Mech. Engr. Prod Mechanical Engi ing 202201
53% 23 242 84.64 43 2015 A bile Mech Mechanical Engi ing 202202
55% 12 pril 85.82 22 2015 Air-Condition & Cooling Mech. Mechanical Engineering 202203
44% 14 265 84.28 32 2015 Marine Mechanics Engr. Mechanical Engineering 202204
63% 5 213 84.70 8 2015 Elect. Instruments Engr. Electrical Engineering 202205
56% 10 229 84.25 18 2015 Elect. Power Transm. & Distrb. Electrical Engineering 202206
60% H 196 84.96 52 2015 Electronics & Commun Engr. Electronics Engineering 202207
56% 24 305 83.84 13 2015 Civil Construction Engr. Civil Engineering 202210
56% 9 7 86.44 16 2015 Roads Construction Engr. Civil Engineering 202211
53% 17 297 86.52 32 2015 Civil Surveying Engineering Civil Engineering 202212
61% 1 247 83.12 18 2015 Applied Physics Physics 202215
51% 17 229 83.18 30 2015 Applied Chemistry Chemistry 202216
53% a4 142 85.43 a3 2015 Petroleum Engr. Exploration Petroleum Engineering 202217
54% 35 144 85.78 65 2015 Petroleum Engr. Prod & Export Petroleum Engineering 202218
55% [ 223 84.72 11 2015 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
65% 94 126 86.25 145 2015 Refineries Operations Tech. Refineries Operations Tech. 972314
50% 11 149 83.39 2 2015 Chemical Manufacturing Tech. Chemical Engineering 972319
49% 42 229 86.67 85 2015 Computer Engineering Computer Engineering 972423
54% 527 228 84.83 971

Note. Source: Author, 2024




Table H3

CTS 2016 and 2017 Graduates Data
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Perce of No CBE/fL Ave. Er Number of | Grad.
cmtnt?;g;ds Students Waiting Days Grades Grads | Years (e ErrEa el Maicy Baiouecde

85% 92 218 851 108 2016 Chemical Engineering Chemical Engineering 101353
83% 81 23 84.67 98 2016 Mechanical Engr. Driving Force Mechanical Engineering 202200
85% 66 218 84.14 78 2016 Mech. Engr. Prod Mechanical Engi ing 202201
8% K] 212 85.06 40 2016 A bile Mech Mechanical Engi ing 202202
1% 22 193 86.17 28 2016 Air-Condition & Cooling Mech. Mechanical Engineering 202203
8% 38 23 84.65 49 2016 Marine Mechanics Engr. Mechanical Engineering 202204
13% 8 183 85.41 11 2016 Elect. Instruments Engr. Electrical Engineering 202205
5% 12 192 841 16 2016 Elect. Power Transm. & Distrb. Electrical Engineering 202206
86% 57 167 85.54 66 2016 Electronics & Commun Engr. Electronics Engineering 202207
84% 49 263 84.14 58 2016 Civil Construction Engr. Civil Engineering 202210
T16% 13 218 86.57 17 2016 Roads Construction Engr. Civil Engineering 202211
T16% 26 253 86.79 34 2016 Civil Surveying Engineering Civil Engineering 202212
1% 12 197 83.58 17 2016 Applied Physics Physics 202215
81% 25 168 83.66 Kl 2016 Applied Chemistry Chemistry 202216
87% 75 125 85.77 86 2016 Petroleum Engr. Exploration Petroleum Engineering 202217
91% 73 128 86.15 80 2016 Petroleum Engr. Prod & Export Petroleum Engineering 202218
80% 12 187 84.90 15 2016 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
85% 153 104 86.62 179 2016 Refineries Operations Tech. Refineries Operations Tech. 972314
1% 15 128 83.74 21 2016 Chemical Manufacturing Tech. Chemical Engineering 972319
4% 64 198 86.81 86 2016 Computer Engineering Computer Engineering 972423

83% 924 194 85.21 1,118
184 85.48 110 217 Chemical Engineering Chemical Engineering 101353
192 84.81 106 217 Mechanical Engr. Driving Force Mechanical Engineering 202200
185 84.55 66 2017 Mech. Engr. Prod Mech | Engi ing 202201
159 85.27 32 2017 A bile Mech Mechanical Engi ing 202202
162 86.03 55 217 Air-Condition & Cooling Mech. Mechanical Engineering 202203
195 84.89 32 217 Marine Mechanics Engr. Mechanical Engineering 202204
152 85.36 12 217 Elect. Instruments Engr. Electrical Engineering 202205
155 84.89 12 217 Elect. Power Transm. & Distrb. Electrical Engineering 202206
145 85.77 60 217 Electronics & Commun Engr. Electronics Engineering 202207
204 84.68 74 217 Civil Construction Engr. Civil Engineering 202210
211 86.52 1 217 Roads Construction Engr. Civil Engineering 202211
198 86.45 36 217 Civil Surveying Engineering Civil Engineering 202212
164 83.64 18 217 Applied Physics Physics 202215
144 83.73 38 2017 Applied Chemistry Chemistry 202216
119 86.14 80 217 Petroleum Engr. Exploration Petroleum Engineering 202217
122 86.43 88 217 Petroleum Engr. Prod & Export Petroleum Engineering 202218
167 85.23 16 217 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220
86.78 188 217 Refineries Operations Tech. Refineries Operations Tech. 972314
119 84.39 H 217 Chemical Manufacturing Tech. Chemical Engineering 972319
168 87.11 92 217 Computer Engineering Computer Engineering 972423
86.92 86 217 Manufacturing Technology Industrial Engineering 980443

100% 1,243 166 85.48 1,243

Note. Source: Author, 2024




Table H4

CTS 2018 and 2019 Graduates Data
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Perce of No CBE/IL Ave. Em, L Ave Number of | Grad. . . a
COE Grade | Stadonte WaiIing'I')l:;s Grades | Grads | Years BaicqCorana Baioy Rhaiioc

172 85.82 112 2018 Chemical Engineering Chemical Engineering 101353
183 85.35 115 2018 Mechanical Engr. Driving Force Mechanical Engineering 202200
176 34.82 78 2018 Mech. Engr. Prod Mech | Engi ing 202201
148 85.49 35 2018 A bile Mech Mechanical Engi ing 202202
155 86.88 a4 2018 Air-Condition & Cooling Mech. Mechanical Engineering 202203
183 85.22 43 2018 Marine Mechanics Engr. Mechanical Engineering 202204
145 85.96 20 2018 Elect. Instruments Engr. Electrical Engineering 202205
1M1 8547 1 2018 Elect. Power Transm. & Distrb. Electrical Engineering 202206
136 86.08 61 2018 Electronics & Commun Engr. Electronics Engineering 202207
192 84.81 ril 2018 Civil Construction Engr. Civil Engineering 202210
197 86.33 al 2018 Roads Construction Engr. Civil Engineering 202211
188 86.25 24 2018 Civil Surveying Engineering Civil Engineering 202212
156 83.88 25 2018 Applied Physics Physics 202215
136 83.96 49 2018 Applied Chemistry Chemistry 202216
114 86.14 85 2018 Petroleum Engr. Exploration Petroleum Engineering 202217
111 86.46 53 2018 Petroleum Engr. Prod & Export Petroleum Engineering 202218
155 85.39 33 2018 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220

86.54 203 2018 Refineries Operations Tech. Refineries Operations Tech. 972314
112 84.61 35 2018 Chemical Manufacturing Tech. Chemical Engineering 972319
157 7.1 102 2018 Computer Engineering Computer Engineering 972423

86.69 87 2018 Manufacturing Technology Industrial Engineering 980443

100% 1,307 156 85.68 1,307

167 85.76 118 2019 Chemical Engineering Chemical Engineering 101353
178 85.46 102 2019 Mechanical Engr. Driving Force Mechanical Engineering 202200
165 84.73 32 2019 Mech. Engr. Prod Mechanical Engi ing 202201
146 85.61 57 2019 A bile Mech Mechanical Engi ing 202202
15 86.84 36 2019 Air-Condition & Cooling Mech. Mechanical Engineering 202203
175 8541 52 2019 Marine Mechanics Engr. Mechanical Engineering 202204
138 85.714 16 2019 Elect. Instruments Engr. Electrical Engineering 202205
138 85.63 10 2019 Elect. Power Transm. & Distrb. Electrical Engineering 202206
137 86.25 70 2019 Electronics & Commun Engr. Electronics Engineering 202207
174 84.81 76 2019 Civil Construction Engr. Civil Engineering 202210
185 86.33 20 2019 Roads Construction Engr. Civil Engineering 202211
177 86.25 24 2019 Civil Surveying Engineering Civil Engineering 202212
152 83.67 34 2019 Applied Physics Physics 202215
139 83.74 55 2019 Applied Chemistry Chemistry 202216
115 86.44 90 2019 Petroleum Engr. Exploration Petroleum Engineering 202217
113 86.63 82 2019 Petroleum Engr. Prod & Export Petroleum Engineering 202218
147 853 Ly 2019 Mech. Engr. Welding & Fabrication Mechanical Engineering 202220

86.75 192 2019 Refineries Operations Tech. Refineries Operations Tech. 972314
115 84.58 32 2019 Chemical Manufacturing Tech. Chemical Engineering 972319
149 87.45 114 2019 Computer Engineering Computer Engineering 972423

86.78 98 2019 Manufacturing Technology Industrial Engineering 980443

100% 1,351 151 85.72 1,351

Note. Source: Author, 2024
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Appendix |

PAAET Agreement with Kuwait Society of Engineers
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Guodill g Anlaill adaill dalal) diggl) /o0 Aiagl) g Ay oS Gpuudigall Lmas /08

English Translation:

Agreement between the Kuwait Society of Engineers and the Public

Authority For Applied Education and Training (PAAET)

May 26, 2023

The firstclause: The previous preamble is an integral part of this agreement and complements
its provisions.

Clause Two:

Scope of cooperation:

This agreement covers cooperation and joint work between itstwo parties through the
exchange of experiences between the two parties, with work to develop work mechanisms
and joint activities between the two parties, through the association and the authority and its
educational centers in all scientific and practical fields, including cultural and social activities
carried out by the association or the authority for engineer members. From those belonging to
both parties.

Clause Three: The Association provides engineers who are members of the Authority with all
the services that its members enjoy through the Association’s committees in all artistic,
cultural and scientific fields, including sports and social activities. In return, the Authority
must involve the associationin its activities in the aforementioned magazines, taking into
account that joint cooperation between them is in the interest of both partiesand supports the
services provided to members from both sides and within the framework of the general
objectives of each party.

Clause Four: The two parties will exchange publications, educational programsand plans,
bibliographic references, knowledge, media materials and other materials that contribute to
achieving the academic goals set by the two parties.

Clause Five: Engineers who are members of the Authority enjoy all the privileges enjoyed by
members of the Association. They are entitled to participate in the health insurance program
for engineers, according to the terms of the agreement concluded between the Association

and the entity in charge of this project. Engineers who are members of the second party (the
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Public Authority for Applied Education) also enjoy discounts. And the privileges provided by
the first party (Kuwait Society of Engineers) to its members.

Clause Six: Recognition by the second party of this agreement (the Public Authority for
Applied Education and Training) of the certificates that engineers obtain from its teaching
and training staff members for the scientific and training courses in which they participate
and which are held by the first party (the Kuwaiti Society of Engineers). These certificates
will be presented to the relevant committees of the Authority for approval when submitting
the status of promotions and training of its faculty members.

Clause Seven: This agreement works to advance the members of both parties, especially in
scientific programs, training courses, and scientific tasks in which members from both parties
participate and are organized by either party, in addition to providing opportunities for both
parties to attend the aforementioned scientific conferences and seminars. You may participate
in scientific celebrationsand events organized by each party. Preparing joint training courses
and scientific seminarsto achieve quality, actual benefit and benefit for both parties.

Clause Eight: The Second Party has the right to benefit from the association’s training halls
and hold training courses, scientific seminars, and its own activities, and the First Party has
the right to support and assist in this in a manner that does not conflict with the interest of the
First Party and the annual work plans of the First Party and in accordance with the applicable
and applicable system of work and the halls and headquarters of the First Party. (Kuwait
Society of Engineers).

Clause Nine: The two parties will cooperate to trainand qualify supporting professions
related to appropriate qualification programs and hold tests for them.

Clause Ten: The first party to this contract shall provide the second party with the
information it has about the universities that grant a bachelor’s degree in engineering and are
accepted by it, especially in foreign countries. The second party is obligated to provide the
first party with the information it has in this regard.

Clause Eleven: Signing this agreement does not prevent the carrying out of other activities
that enhance joint cooperation in consultation between the two partiesin the future and in a
way that achieves their common interest.

Clause Twelve: This agreement is considered valid from the date of its approval by both
parties, and is automatically renewed every five years unless either party submits to the other
party a written request expressing its desire not to renew it before the expiry of its term or any

renewed term.



187

For/ The Public Authority for Applied For/ Kuwait Society of Engineers
Education and Training
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Appendix J

CTS Agreement with Kuwait Society for Inventors Support
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A Copy of The English Translation:

Memorandum of understanding between the Public Authority for
Applied Education and Training And Kuwait Society for Supporting
Inventors and Innovation

In order to achieve fruitful cooperation between the Public Authority for Applied
Education and Training and the Kuwaiti Society for Supporting Inventors and Innovation
in the field of encouraging inventions and developing creative ideas among male and
female students in colleges and institutes of the Public Authority for Applied Education
and Training, the two partiesagreed on ............. ...... As follows:

1. The Public Authority for Applied Education and Research, represented by Dr. Hassan
Mohammad Al-Fahham - General Director, hereinafter referred to as “the first party or
the Authority,” and its address: Shuwaikh Educational Campus - Applied Campus, State
of Kuwait.

2. The Kuwaiti Society for Supporting Inventors and Innovation, represented by Dr.
Fatima Salem Al-Thallab - President of the Kuwaiti Society for Supporting Inventors and
Innovation, hereinafter referred to as the “Second Party” or the Society, whose address is:
Kuwait - Free Zone.

Introduction:
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The Public Authority for Applied Education and Training is an academic body that seeks
to achieve its mission for which it was established, which is to provide a national
technical workforce that meets the requirements of social and economic development in
the country in terms of quantity and quality, and provides the possibility of accepting all
Kuwaiti youth applicantsto join the various tracks of applied education and training, from
which several colleges and institutes emerge. An applied application that works in the
field of developing education in the State of Kuwait, and its objectives include:

1. Linking science and technology in all fields.

2. Keeping up with scientific developments in the field of technology and advanced
technology.

3. Supporting creativity, innovation and development.

4. Adding interactivity to education.

5. Spreading industry culture.

6. Create a spirit of competitionand encourage cooperative learning.
7. Active contribution to scientific research.

8. Strengthening joint cooperation between entities to raise the level of educational
outcomes in the State of Kuwait.

Whereas the Kuwaiti Society for Supporting Inventors and Innovation is a public benefit
society established pursuant to Ministerial Resolution No. (29/1) of 2016 with the aim of
paying attention to Kuwaiti inventors and developing them in the field of inventionin a
way that achieves for them and Kuwait a prominent position in specialized scientific
communities and the consideration of the inventor.

Kuwait is one of the most important tributaries of the future economy.

Based on the belief of both parties in the importance of the principle of joint cooperation
and building distinguished partnerships, and their desire to strengthentheir bilateral
cooperation in a way that achieves the common good in the field of developingand
developing education and investing in technology, mutual experiences and knowledge, it
was agreed to define a framework of understanding on this subject according to the
following:

(Article One - Preamble)
The previous preamble is an integral part of this memorandum.

(Article Two: Areas of Cooperation)
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Cooperation between the first party and the second party to provide offices, a classroom, and
a workshop in the College of Technological Studies, to be named “Inventions and
Innovations.”
The two parties will cooperate with each other to provide all the technical and human needs
to equip the offices, workshop, and hall, for example:

Equipping the offices, hall and workshop with basic equipment.

Providing the necessary equipment and devices.

Providing models for local inventions.

Providing technical consultations and enlightening meetings.

Maintenance of equipment and devices.

(Article Three: Role of the First Party)

The General Authority for Applied Education and Training | is summarized as follows:

Providing a workshop in the College of Technological Studies for the use of the second party,
along with providing work tables and appropriate lighting.

Providing 15 computers inside a classroom, along with providing the requirements for
operating the computers, including electricity, tables, appropriate lighting, and an overhead
projector (Data show).

Providing computers with SolidWorks engineering drawing program.

Providing 2 offices next to the workshop and hall, and placing a sign on the workshop, hall
and offices with the name (Kuwait Society for Supporting Inventors).

Nominate a working team of faculty members at the college to follow up on the

implementation of the provisions of this memorandum.
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(Article Four: Role of the Second Party)

The role of the Kuwaiti Society for Supporting Inventors and Innovation is as follows:

Providing models of all local inventions and displaying them inside the workshop.

Providing 10 3D printers to make models.

Providing training on engineering drawing for all college students nominated from scientific
departments.

Helping project students in all scientific departments to manufacture three-dimensional
models.

Providing technical consultations and assisting students in initial research, formulationand
development of the invention for a nominal fee.

Holding courses on how to make inventions for all college students.

Initial research by faculty members and students and consideration of their projects if they
reach the stage of patenting.

Providing training courses on inventions and intellectual protection for students.

Holding enlightenment meetings for all college students to motivate them towards scientific
orientation.

Offering membership in the Kuwaiti Society for Supporting Inventors and Innovation to
faculty members, training, and students at discounted prices.

Issuing a periodic scientific magazine detailing the inventions and innovations of students,
faculty and training members.

Participation in the annual exhibition of scientific societies inthe Authority to support the
innovative movement and provide arbitrators in the event that the matter requires arbitration

for inventions.



195

(Article Five: Cooperation Priorities)

The two parties shall achieve the desired cooperation in accordance with this memorandum,
within the limits of their responsibilitiesand priorities, and within a framework Laws,

regulations and regulations for both parties.

(Article Six: Duration of the Agreement)

This memorandum shall enter into force from the date of its signature for a period of one

year and shall be automatically renewed unless either party announces it. The other wishes

to terminate or amend the agreement, partially or completely, at least one month before its

expiry or any extension thereof.

(Article Seven: Original copies of the memorandum)

Two original copies of this memorandum were made for each party to work on.

First party: Second party:
Public Authority for Applied Kuwait Society for Supporting

Education and Training Inventors and Innovation
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KNPC Memorandum of Understanding with CTS
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KNPC Sample Contract with CTS Students
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Appendix M

CTS ABET Accreditations for Chemical Engineering Program

O

ABET

This is to certify that the following program at

College of Technological Studies

is accredited by the Engineering Technology Accreditation Commission
of ABET for the 2021-2022 academic year

Chemical Engineering Technology
(Bachelorin Applied Technological Science)

= L frammneh Lty B

ABET President Executive Director and CEO Co n;;\is ion Chair
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Appendix N

CTS Approval to Conduct the Case Study and Provide the Required Data
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