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[bookmark: _Toc213164514]ABSTRACT
[bookmark: _Hlk206063456]Outcome-Based Education (OBE) is increasingly recognized as a transformative approach in technical vocational education and training (TVET), ensuring alignment between education and workforce competencies. This study examined the effectiveness of OBE implementation in mechanical engineering technician courses within public TVET institutions in Kenya’s Mount Kenya region. The research focused on four key objectives: (1) assessing the effectiveness of training in achieving OBE learning objectives, (2) evaluating curriculum alignment with the OBE framework, (3) examining teaching methods that enhance OBE implementation, and (4) determining the impact of assessment methods on OBE effectiveness. Targeting TVET institutions with a population of principals, department heads, trainers, and mechanical engineering trainees, the study used a descriptive survey approach. Out of the 1,120 people in the population, 288 respondents were chosen using Krejcie and Morgan's (1970) sampling technique. Using proportionate simple random sampling, the sample consisted of 256 trainees, 4 principals, 4 department heads, and 24 trainers. Structured questionnaires and interviews were used to gather data, and SPSS Version 29 was used for both descriptive and inferential statistics analysis (Pearson Correlation). Important conclusions showed that OBE efficacy and a number of characteristics were strongly positively correlated: Trainers (r=0.856, p=0.000) and trainees (r=0.849, p=0.000) both concurred that learning objectives had a major impact on OBE success. Both trainers (r=0.907, p=0.000) and trainees (r=0.874, p=0.000) attested to the importance of curriculum alignment in implementing OBE successfully. Teaching strategies and OBE efficacy were shown to be strongly correlated (trainers: r=0.882, p=0.000; trainees: r=0.757, p=0.000). Methods of Assessment: According to trainers (r=0.896, p=0.000) and trainees (r=0.747, p=0.000), evaluation techniques had a major effect on OBE results. All things considered, the study showed that OBE in mechanical engineering training increased institutional success, generated competent graduates, and improved syllabus delivery (mean score: 3.61, SD: 0.887).The study recommends that TVET institutions should strengthen partnerships with the TVET Authority (TVETA) and the Technical and Vocational Education and Training Curriculum Development, Assessment and Certification Council (TVET - CDACC) to ensure effective OBE program delivery., academic boards should periodically review and adjust curricula to better support OBE frameworks, institutions should continue adopting a mix of formative and summative assessments to evaluate training effectiveness in meeting OBE goals.
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[bookmark: _Toc206065920][bookmark: _Toc213164520]INTRODUCTION 

[bookmark: 1.0_Overview][bookmark: _bookmark10][bookmark: _Toc206065921][bookmark: _Toc213164521]1.1 Overview
[bookmark: _Hlk206063536]This chapter presented the background of the study, statement of the problem, purpose and objectives of the study, research questions, significance of the study, scope and limitations of the study, theoretical and conceptual framework, and operational definition of key terms.
[bookmark: 1.1_Background_Information][bookmark: _bookmark11][bookmark: _Toc206065922][bookmark: _Toc213164522]1.2 Background Information
[bookmark: _Hlk206063561]Kenya has a growing demand for a highly qualified and flexible workforce as its economy continues to expand in sectors including manufacturing and production, building and construction, and information technology (Were, 2016). This emerging issue linked to rapidly evolving labor market is tied to the need for coordinating Technical Vocational Education and Training (TVET) education within Kenya. The Kenyan government recognized this link and launched a number of legislative efforts that aim to reform these instructions and ensure TVET institutions generate graduates who are not only technically skilled but also possess the critical thinking, problem-solving and innovative abilities that are necessary to propel economic growth and progress (Mutungi, 2023). Outcome Based Education (OBE) is at the heart of this new education reform within TVET institutions and in Kenya it is adopted as competence- based education (CBET).
According to Spady (1994), OBE is an educational framework that structures the whole competence-based education and training (CBET) curriculum, learning objectives, teaching methods and assessment methods around explicitly defined learning outcomes. This methodology prioritizes the anticipated outcomes for learners at the end of the educational experience, with all instructional choices guided by these objectives (Lee & Owens, 2004). It has emerged as a disruptive educational paradigm as a consequence of a worldwide shift away from conventional teaching techniques and toward a more outcome-based and student-centered approach (Spady, 1994). According to Spady (1998), one distinctive feature of OBE is that it focuses on helping students achieve quantifiable, specific goals, such as applying newly acquired knowledge and skills to real-world situations and rather acquiring them. This result- driven methodology contrasts with traditional education models, which usually prioritized the delivery of content and the amount of time spent in instruction (Lee & Owens, 2004).
The shift towards OBE has been especially noteworthy in TVET education, where there is an increasing need to match academic programs with the demands of a rapidly changing global workforce at focusing on the results students must achieve at the conclusion of their courses or programs, OBE guarantees that graduates are better prepared to manage the challenges of their professional life and make significant contributions to society (Damit, Omar, & Puad, 2021)). OBE is particularly pertinent in TVET education because of the curriculum' pragmatic and practical nature. The goal of TVET education is to equip students with the knowledge and skills necessary to be successful in specific fields. As a result, the program's goals need to be clear and directly tied to the abilities needed (Staniškis & Katiliūtė, 2016). In order to ensure that their graduates are capable and informed in the business, OBE has been embraced by numerous TVET colleges across the globe. A more significant shift in educational philosophy, which prioritizes the quality and usefulness of learning outcomes over merely acquiring theoretical knowledge, is indicated by the global shift in TVET education toward OBE (Malan, 2010).
OBE is crucial to engineering education because it emphasizes the application of theoretical knowledge to the design, development, and management of complex systems (Shaheen, 2019). The use of OBE has been the subject of numerous studies, particularly in Malaysia. For example, Basri et al. (2004) used surveys with employees, graduates, and students to add OBE aspects as part of their investigation of the significance and effects of the Washington Accord at the Engineering Faculty of University Kebangsaan Malaysia. Link (2014) demonstrated the value of a method for assessing learning outcomes (LO) by unit and how it aided the engineering degree program at University Tunku Abdul Rahman. Comparably, course learning outcomes (CLO) were evaluated in a study conducted at the UiTM, Shah Alam Faculty of Electrical Engineering.
According to the study's findings, all applying countries should carefully evaluate the necessity of and carry out a substantial cultural change in the engineering education system in order to be admitted. Making this culture change is very desired, independent of membership status, since it will inevitably improve quality assurance for graduate outcomes (Basri et al., 2014).
By focusing on specific learning objectives, TVET institutions in Kenya may ensure that graduates of mechanical engineering technician programs are prepared to face the demands of the modern engineering environment (Migiro, 2022). This shift in engineering education toward OBE is in line with worldwide accreditation requirements and highlights the importance of OBE in assessing program quality (Qadir et al., 2020). Therefore, OBE's adoption in Kenya's TVET institutions is a step toward meeting local demands as well as integrating Kenyan engineering education into the global academic and professional community.
Concerns have been raised about OBE's implementation in Kenya, despite the fact that it is recognized as a crucial component of TVET for developing human capital and giving students the skills, they need to succeed in the modern workforce (Selane & Odeku, 2024). According to the Kenya Association of Technical Training Institutions (KATTI), OBE was formally introduced in TVET institutions throughout Kenya in September 2023, including all nine regions. The accuracy of learning outcomes, the appropriateness of teaching strategies, the alignment of the CBET curriculum, and the robustness of evaluation processes all have a substantial impact on how effective OBE is. If these issues are not properly addressed, the attempt may not perform as well as it could.
The adoption of OBE in each of the nine regions has not yet been the subject of any empirical research. This study aims to examine the effectiveness of OBE starting with Mount Kenya region.

[bookmark: 1.2_Statement_of_the_Problem][bookmark: _bookmark12][bookmark: _Toc206065923][bookmark: _Toc213164523][bookmark: _Hlk206063610]1.3 Statement of the Problem
Kenya is implementing substantial reforms in its education sector, especially in TVET, to meet the increasing labor demands of its developing manufacturing and service sector especially in engineering. This has been contributed by high unemployment rate of graduates who have been termed as half-baked (Nzioki & Mwebi, 2020). The need for highly skilled workers is increasing in the country, especially in manufacturing, engineering, and other fields (Wahungu, Wawire, & Kirimi, 2023). OBE is the cornerstone of the educational reforms that the government has instituted in the TVET sector in recognition of this. The main goal is to produce competent, highly skilled graduates who can meet industry demands.
Clarity of learning objectives, efficacy of teaching strategies, alignment of the CBET curriculum, and the rigor of assessment techniques are some of the essential components that make OBE successful. The ability of OBE to generate capable and successful graduates is probably going to be compromised if these components are not well managed and carried out (Syeed et al., 2022). Few empirical studies have examined the efficacy of OBE within the TVET framework, despite the fact that it was just recently adopted in September 2023 in the nine regions identified by KATTI. It's unclear if OBE implementation issues are widespread across the country or limited to particular areas.
This study aims to evaluate the effectiveness of OBE in the Mount Kenya region to overcome this gap.
[bookmark: 1.3_General_Objective][bookmark: _bookmark13][bookmark: _Toc206065924][bookmark: _Toc213164524]1.4 Objectives of the Study
[bookmark: _Toc213164525]1.4.1 General Objective
The general objective of the study was to investigate the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public TVET Institutions in Mount Kenya region.
[bookmark: 1.3.1_Specific_Objectives][bookmark: _bookmark14][bookmark: _Toc206065925][bookmark: _Toc213164526]1.4.2 Specific Objectives
The specific objectives were:
1. To analyze the influence of learning outcomes of mechanical engineering technician training on effectiveness of OBE implementation in Public TVET Institutions in Mount Kenya region
2. To evaluate the effect of the mechanical engineering technician curriculum structures on effectiveness of OBE implementation in Public TVET Institutions in Mount Kenya region.
3. To examine the impact of instructional methods used in mechanical engineering technician training on effectiveness of OBE implementation in Public TVET Institutions in Mount Kenya region.
4. To determine the effect of assessment methods employed in mechanical engineering technician training on effectiveness of OBE implementation in Public TVET Institutions in Mount Kenya region.
[bookmark: 1.4_Research_questions][bookmark: _bookmark15]
[bookmark: _Toc206065926][bookmark: _Toc213164527]1.5 Research Questions
1. Do learning outcomes of mechanical engineering technician training have significant effect on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region?
2. Do mechanical engineering technician curriculum structures have significant effect on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region?
3. Do instructional methods used in mechanical engineering technician training have significant effect on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region?
4. Do assessment methods employed in mechanical engineering technician training have significant effect on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region?

[bookmark: 1.5_Justification][bookmark: _bookmark16][bookmark: _Toc206065927][bookmark: _Toc213164528]1.6 Justification of the Study
OBE has achieved international acclaim as a student-centered methodology emphasizing quantifiable learning outcomes above conventional content-driven instruction. In Kenya, TVET institutions are essential for providing trainees with the skills required for industrial and economic advancement. However, the effectiveness of OBE in mechanical engineering technician training in public TVET institutions is largely unexamined in Kenya.
Although OBE has been extensively examined in other countries, there is a paucity of evidence regarding its effectiveness in mechanical engineering technician training within public TVET institutions in Kenya. This study will furnish empirical information regarding the effective implementation of OBE and its influence on skill learning.
The mechanical engineering discipline necessitates practical and industry-relevant training. This research will evaluate the alignment of the present curriculum with effective OBE implementation, offering insights into whether trainees acquire competencies that correspond with labor market requirements. Also, the successful execution of OBE is significantly contingent upon the teaching methods utilized. This research will analyze instructional methods in mechanical engineering to find best practices and areas for improvement in skills development
The effectiveness of OBE is evaluated using examinations that indicate competency acquisition. This study will test the accuracy of current evaluation techniques in quantifying learning outcomes, ensuring that graduates fulfill industry standards. The findings of this study will offer significant recommendations to policymakers, Assessment body, educators, and TVET institutions for improving the implementation of OBE. This research will enhance the effectiveness of mechanical engineering education at public TVET schools by focusing on essential areas, ensuring that trainees develop skills that are pertinent, quantifiable, and consistent with national and worldwide standards.
[bookmark: _Toc206065931][bookmark: _Toc213164529]1.7 Assumptions of the Study
This study's Methodology and interpretation of results in this research were guided by a number of underlying assumptions regarding the success of CBET implementation in TVET institutions in the Mount Kenya region. First, the study assumed that there is a general perception of CBET among mechanical engineering instructors. It has been presumed that trainers' understanding of OBE principles and ability to translate such principles into appropriate teaching strategies is critical to the success of OBE implementation. This presumption acknowledges that trainers play a central role in bridging desired learning outcomes and classroom teaching practices, which under OBE are defined to produce industry-specified graduates. 
Second, the study assumed the existence of an OBE culture within mechanical engineering departments. The level of OBE institutionalization was anticipated to vary across departments with some having fully adopted the CBET practices and others remaining in partial or nascent stages of adoption. This variance might arise due to factors like a lack of training, limited resources, or the continued application of traditional pedagogical methods. 
Third, the research assumed that mechanical engineering trainers have recognizable problems with web-based education. These are just a few of them; heavy workload, resistance to change, limited administrative support, and inadequate access to professional development opportunities. Recognition of these limitations is required to guide the strategy for enhancing the effectiveness of CBET implementation in TVET institutions. 
Lastly, the genuineness of respondent response for this study was a core assumption. The study relied upon the honesty and integrity of data provided by principals, mechanical engineering department heads, trainers, and trainees via questionnaires and interviews. The authenticity of such data was considered vital for the validity and dependability of study findings. In addition, the study assumed that field-based and pragmatic recommendations for an OBE model that would be implementable in mechanical engineering programs in Kenya could be gleaned from the research.


[bookmark: 1.6_Scope_of_study][bookmark: _bookmark17][bookmark: _Toc206065928][bookmark: _Toc213164530]1.8 Scope and Limitations of the Study
The scope is a guideline to ensure the focus and manageability of the study.
This study examined how mechanical engineering technician training in TVET in the Mount Kenya region are implementing OBE. Technical vocational colleges (TVC) and national polytechnics hosted the research since they have more established infrastructure and provide a wider choice of programs than vocational training centers (VTC).
In order to determine how well OBE works for curriculum delivery and skill development, the study looked at the viewpoints of mechanical engineering trainers, department heads, principals, and trainees. Nyeri National Polytechnic, Meru National Polytechnic, Nyandarua National Polytechnic, Michuki National Polytechnic, Mitunguu National Polytechnic, Jeremiah Nyagah National Polytechnic, and a number of technical training institutes were among the chosen institutions that were essential in providing indigenous youth with the technical skills necessary for economic growth.
By concentrating on these institutions, the study hoped to shed light on how OBE is being used in mechanical engineering training and support ongoing reforms in education by providing recommendations for a successful OBE model.
[bookmark: 1.7_Significance_of_the_study][bookmark: _bookmark18][bookmark: 1.8_Limitations_of_the_study][bookmark: _bookmark19][bookmark: 1.9_Assumptions_of_the_study][bookmark: _bookmark20][bookmark: 1.10_Theoretical_framework][bookmark: _bookmark21][bookmark: _Toc206065932][bookmark: _Toc213164531]1.9 Theoretical Framework
This research was founded on the OBE theory, created by William G. Spady in 1994, which underscores the attainment of explicitly stated and quantifiable learning outcomes as the fundamental principle of education (Tarifi, 2021). According to OBE, the educational process should be designed backward, starting with the identification of desired outcomes and structuring curricula, teaching methods, and assessments to ensure learners achieve them. This approach holds that education should focus on building abilities that can be applied to real- world situations in addition to teaching information. In the Kenyan context, the implementation of CBET has been informed by this theoretical framework, emphasizing four essential areas crucial to its execution.
Parallel to this, behaviorist learning theories such as classical conditioning (Pavlov) and instrumental conditioning (Skinner and Thorndike) serve as the theoretical foundation for OBE. These theories focus on observable and measurable behaviors, promoting a systematic approach to education in which learning objectives guide the entire instructional process. Benjamin Bloom's Taxonomy of Educational goals and Ralph Tyler's (1949) contributions to the focus on educational goals further bolster the significance of OBE in promoting the cognitive, emotional, and psychomotor domains of learning.
Bloom's taxonomy, particularly its revised version, divides learning into levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Synthesizing and provides a comprehensive framework for designing OBE curricula. Additionally, OBE's theoretical foundation is supported by its practical implementation in Competency-Based Curriculum (CBC) and CBET. From curriculum design to implementation and assessment, industries are involved in all phases of this program, which are run by the TVET/CDACC in the TVET sector. This guarantees that the learning outcomes are clear and applicable to the industry, which enhances graduates' preparedness for employment in mechanical engineering and other fields.
[bookmark: _bookmark22]The dynamic and rapidly evolving nature of the mechanical engineering industry necessitates an education model such as OBE that can adapt to external changes while focusing on competency development (Nerona, 2019). The OBE theory was significant to this study because the theory emphasizes more on the measurable skills that graduates must achieve, aligning curriculum, instructional methods, and assessments to these outcomes. In relation to the training of mechanical engineering technicians, this enables the training to be more practical skills and industry-oriented competencies need by the work force. By implementing the OBE principles, it allows assessment whether trainees can handle needed technical tasks effectively and thus provide a structured framework for evaluating training effectiveness and identifying areas for continuous improvement.
[bookmark: _Toc206065933][bookmark: _Toc213164532][bookmark: _Hlk206062860]1.10 Conceptual Framework
[bookmark: 1.11_Conceptual_Framework]Conceptual Framework
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[bookmark: _Toc206064904]
[bookmark: _Toc213099100]Figure 1. 1:  Conceptual Framework
(Source: Author, 2025)

[bookmark: _Hlk206063686]According to the figure 1.1, the independent variables included learning objectives, curriculum, teaching methods and assessment methods that have direct influence on the dependent variable, the effectiveness of OBE implementation. Setting specific learning objectives guaranteed that the curriculum for mechanical engineering education outlines the competencies that students should possess. Curriculum alignment with OBE looks at how well course structure and content complement learning outcomes. Pedagogical approaches, which include student-centered learning and hands-on training, are instructional tactics used to accomplish OBE objectives. Finally, in order to ascertain whether learning objectives are being successfully accomplished, the evaluation process centers on how student performance was evaluated. The effectiveness of OBE implementation in TVET institutions is directly impacted by these independent variables.
The effectiveness of OBE implementation, determined by student competencies, industry alignment, and overall institutional performance, constitutes the study's dependent variable. The degree to which OBE meets industrial demands, enhances learning outcomes, and fosters the development of practical skills was used to assess its efficacy in mechanical engineering education.
 
The investigation also found intervening factors that could affect how the independent and dependent variables relate to one another. The Ministry of Education has a significant impact on OBE implementation through curriculum and policy alignment, capacity building for trainers, industrial connections, assessment, and quality assurance. The skills and talents required in the field of mechanical engineering were formed by industrial demands, which therefore impacted the relevance of curriculum. The successful implementation of OBE by TVET colleges may be aided or hindered by certain external factors.
[bookmark: _Toc206065929][bookmark: _Toc213164533]1.11 Significance of the Study
This research is consequential for numerous stakeholders, including trainers, policymakers, students, assessment bodies and industry participants. It will assess the effectiveness of OBE implementation, offering insights into the strengths and flaws of the existing mechanical engineering teaching system. The results will enhance curriculum development, pedagogical approaches, and evaluation techniques to assure the attainment of learning objectives.
Numerous sectors in Kenya and elsewhere necessitate mechanical engineering graduates possessing practical abilities that correspond with industrial requirements (Ondieki et al., 2018). This study evaluated the curriculum's compatibility with OBE principles and offer recommendations to ensure that trainees acquired the competencies essential for the labour market. Policymakers and educational authorities, including the TVET Authority and the TVET/CDACC, necessitate empirical evidence to enhance policies and curricula (Magoha et al., 2021). The study provided essential data to guide reforms aimed at improving training quality and graduate employability.
Comprehending the effectiveness of instructional methods used in mechanical engineering education can assist trainers in adopting optimal practices that foster active learning, critical thinking, and practical skills enhancement. The study's results will motivate educators to implement creative teaching methods that improve student engagement and skill development.
Effective evaluation is essential for gauging the success of OBE implementation (Ganesh Iyer, 2024). This study investigated the effectiveness of current evaluation methods in mechanical engineering education in effectively measuring students' competencies. Also, it examined the effectiveness of assessment techniques in mechanical engineering education in accurately assessing students' competencies. As Kenya aspires to attain industrialization via Vision 2030, a proficient technical workforce is essential. This research aims to enhance training in TVET institutions by ensuring that mechanical engineering training adheres to worldwide standards, hence producing highly competent graduates capable of fostering industrial growth and innovation.
The study will help learners by guaranteeing that their training is pertinent, outcome-oriented, and congruent with job market demands. It will champion a learning environment that fosters skill mastery, enhancing graduates' competitiveness in both local and global employment markets.
This research was subject to a number of restrictions. It was limited in its applicability to other fields due to its exclusive emphasis on mechanical engineering training in Mount Kenya east and west regions National Polytechnics and technical training institutions. There might be considerable differences in the experiences and difficulties experienced by trainers in various regions of Kenya or other technical sectors, which might lead to discrepancies in the use of OBE.
Furthermore, universities, vocational centers, and other higher education institutions that can provide diverse viewpoints on OBE are not included in the study; instead, it was limited to trainers in national polytechnics and technical training institutes within Mount Kenya east and west regions. Additionally, the research used trainers' and trainees self-reported data, which could raise the possibility of bias since participants could give socially acceptable answers or under report specific difficulties. Finally, a more comprehensive knowledge of the success of OBE implementation in the area may be obtained by thoroughly examining the perspectives of all departments. However, the primary focus in this research was on principals, Heads mechanical Engineering departments, mechanical engineering trainers' and trainees’ viewpoints.
[bookmark: 1.12_Operational_Definition_of_terms][bookmark: _bookmark24][bookmark: _Toc206065934][bookmark: _Toc213164534]1.12 Operational Definition of Terms
Curriculum Implementation: In order to get the desired learning goals, educators implement the curriculum through a process that includes instruction, assessment, and ongoing evaluation.
Curriculum structure: is the systematic organization of the content, learning experiences, and evaluation strategies of an educational program
Curriculum: The structured content, learning activities, and assessments designed by educators to guide the instructional process and ensure that learners achieve the intended outcomes of a course or program.
Educational Reforms: Changes or improvements made to the educational system, often driven by policy changes, to improve education's quality and applicability.
Learning Outcomes: By the completion of a learning experience, trainees should possess certain competencies, skills, knowledge, and attitudes.
Mechanical Engineering Technician Training: students working toward a mechanical engineering diploma while accumulating real-world experience in workshop and training settings.
Mount Kenya: A geographic region in Kenya that includes counties such as Nyeri, Kirinyaga, Murang’a, Meru, Laikipia, Tharakanithi, Embu and Nyandarua.
National Polytechnics: They are the premier tier of public TVET institutions, as stipulated by the TVET Act (2013), tasked with delivering advanced technical and vocational education, conducting applied research, and fostering national skills development via Outcome-Based and Competency-Based training programs.
Outcome-Based Education (OBE): An educational framework that centers the teaching and evaluation process on reaching certain, quantifiable learning objectives. Mechanical Engineering Trainers: Educators responsible for teaching mechanical engineering subjects in TVET institutions, such as national polytechnics and technical training institutions.
Professional Development: denotes the ongoing process by which educators or professionals obtain new information, skills, and competencies to enhance their performance and effectiveness in their particular domains.
TVET Institutions: Kenyan educational establishments that provide technical and vocational training with an emphasis on applied knowledge and the development of practical skills.
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This chapter entailed the literature review of the study. It looked at the OBE principles and their outcomes. Further it looked at the education policy and frameworks together with the OBE frameworks in mechanical engineering technician training
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OBE is based on a number of important ideas and models that highlight how crucial it is to define specific and quantifiable objectives as the main goal of educational design and implementation. The theoretical underpinnings of OBE may be found in the writings of educational thinkers like Benjamin Bloom and Ralph W. Tyler (Noushad, 2024).
Many people believe that Tyler's work developing the curriculum laid the foundation for OBE. Tyler suggested that educational programs should be created by first determining the anticipated objectives, or what students should know and be able to perform at the end of the course, in his groundbreaking work, "Basic Principles of Curriculum and Instruction" (1949) (Wraga, 2017). In order to guarantee that every facet of the curriculum is concentrated on accomplishing the declared goals, this strategy places a strong emphasis on matching educational objectives with assessment and instructional strategies.
OBE has also been significantly impacted by Benjamin Bloom's 1956 Taxonomy of Educational Objectives, which separates learning objectives into cognitive, emotional, and psychomotor domains (Wraga, 2017). To develop curricula and assessments that progress students through more complex levels of understanding and application, teachers may utilize Bloom's taxonomy as a structured framework. Because it encourages the idea that knowledge should be applied in real-world situations in addition to being learned, this hierarchy of learning goals is crucial to OBE.
William G. Spady, who is frequently referred to as the "father of OBE," had a key role in the official founding of the organization. The four main principles of Spady's OBE approach are more learning opportunities, high expectations for every student, designing from the end goals, and focus clarity (Killen, n.d.). According to Spady, the goal of the educational system should be to assist every student in achieving the goals that are expected of them (Wraga, 2017). His work has had a significant impact on OBE policies and practices worldwide, especially in the fields of curriculum reform and educational policy.
Spady's OBE model is based on three fundamental ideas, which are as follows: All students can learn and achieve, even if not on the same day or in the same way; schools have direct control over the things that directly affect successful learning; and successful learning encourages even more effective learning (Spady, 1994). The application of OBE in a variety of educational contexts has been greatly aided by these ideas, which emphasize the necessity of adaptable and student-based learning environments. Despite being defended for more than 60 years and being significantly revived by Spady in the 1980s, OBE has not been without its detractors.
[bookmark: 2.2_Global_Context][bookmark: _bookmark29][bookmark: _Toc206065938][bookmark: _Toc213164539]Some educators, parents, and students have criticized the extremely prescriptive nature of predefined learning outcomes. "Overly precise, observable, quantifiable and so limited that they can be restricting rather than freeing" is how some people describe these results. The "rigidification of teaching, reductionism, reification, fractionation and serendipity," according to many who oppose this rigidity, may hinder the type of education and learning that OBE seeks to foster (Spady, 1994). Spady's contributions have improved the global discourse on educational reform, particularly in relation to the definition and assessment of student success, despite these criticisms.
2.3 Global Context
Outcome based education as a model has gained popularity around the world, especially at TVET institutions where there is an increasing need to match learning results with industry demands (Zhang et al., 2021). Numerous OBE implementations have been conducted in various nations worldwide, with varying degrees of success, issues, and modifications based on regional educational contexts.
 
OBE gained popularity in the US in the 1990s as a result of the perceived need for educational reform. The Accreditation Board for Engineering and Technology (ABET), which requires engineering schools to show that graduates have met specific learning objectives, is strongly associated with OBE in technical and engineering education (Qadir et al., 2020).
The close connection between business demands and educational curricula, as well as the fact that graduates of OBE programs in the US usually possess the skills necessary to thrive in their field, demonstrate the effectiveness of these programs (Fallows & Steven, 2013). The transition from traditional approaches to outcome-based education and the time required for institutions to realign their curriculum and assessment procedures, however, caused faculty to oppose the adoption of OBE (Mufanti et al., 2024).
According to a 1983 assessment by the National Commission on Excellence in Education, children were not learning enough and educational standards in the US were declining (Ravitch, 2011). In 1989, the nation's governors and President Bush established national educational objectives that were to be met by the year 2000. In order to demonstrate quantifiable results in schools, the Educate America Act, also referred to as GOALS 2000, was passed in March 1994 (Ravitch, 2011).
Later, in 2001, the No Child Left Behind Act replaced Goals 2000 by requiring specific tests to be taken in order to receive federal education funding. Federal law mandates that reading and math test results for underprivileged demographic groups, such as racial minorities, low- income students, and special education students, be made publicly available, even though states are still free to set their own educational standards (Guthrie & Springer, 2004). Additionally, the law outlines certain sanctions for schools that fail to achieve "adequate yearly progress." In exchange for comprehensive plans that seek to enhance educational outcomes for kids within their jurisdictions, the U.S. Department of Education urged states to apply for flexibility waivers in 2012. In 2010, President Obama proposed changes to the program (Alter, 2010).
In the early 1990s, the states and territories of Australia developed curriculum documents for their elementary and high schools that were mostly based on OBE. Teachers were overworked due to criticisms of the educational system, which included the sheer number of required accomplishment outcomes. Teachers thought that neither the students' nor the teachers' needs were taken into consideration by the curricular outcomes. Because there were too many expected outcomes, several people thought that students only had a cursory understanding of the material (James, 2019). Many of Australia's current education policies have moved away from OBE and toward a concentration on fully comprehending the necessary subject, rather than stressing learning more knowledge with less comprehension.
The African National Congress government established a national qualification framework (NQF) and embraced the principles of outcome-based education in the absence of compelling alternative proposals. This approach was seen as a way to democratize education by giving people the power to influence the intended learning outcomes. Additionally, it was anticipated to raise educational standards and expand educational opportunities. The NQF was formally inaugurated in 1997. By 2001, though, it was evident that the anticipated results were not being realized.
The initiative was suspended in 2006 since the administration had not accepted any systemic change proposals. The project was therefore considered a failure, and in 2010 a new curriculum improvement process was announced, to be implemented between 2012 and 2014. Insufficient teacher training, a lack of resources, and a lack of clarity regarding the proper techniques for assessing learning outcomes all led to the failure (Zwelandile & Molepo, 2016).
The Engineers Australia certification process in engineering education places a strong emphasis on OBE and requires institutions to show that their graduates satisfy industry-specific goals (chris robinson,2000). Australia's integrated approach in which educational institutions, industry partners and certifying organizations work together to ensure that educational achievements are relevant to professional practice is mainly responsible for the country's success with OBE (James, 2019). One of the challenges is that curricula must be updated often to reflect new developments in technology and industry trends.
Outcome-Based Education was introduced in South Africa in the late 1990s by the post- apartheid government as part of its Curriculum 2005 initiative. Educational programs intended to overthrow the apartheid regime provided the program's first backing (Mokhaba, 2004). Labor movements that adopted competency-based education and vocational training from Australia and New Zealand also offered support.
OBE was thought to be a way to create a more accessible and relevant educational system that would provide students the skills they required to be successful in the workforce. Despite these challenges, OBE concepts have continued to be included into the curricula of South African technical schools, particularly in the fields of engineering and technology.
Integrating education and training into a system of lifelong learning was the aim of the new educational vision. OBE was selected as the approach that would improve learners' mobility across many professions by facilitating the integration of training and education while honoring prior learning (Graven, 2002).
 OBE was created in response to the political imbalance in education and the shifting demands of the labor market brought about by the need for a workforce with greater skill sets as stated by Bengu (1997) OBE.
The aim was to provide students with the skills, orientations and knowledge they need to succeed after leaving school. Its mission was to produce future citizens who are capable and thinker. Also aimed that the updated curriculum will combine instruction with training that will embrace an approach to learning that does not impose a strict distinction between applied and academic knowledge, and skills and promote education that incorporates human rights, multilingualism and multiculturalism (Zwelandile & Molepo, 2016).
In Southeast Asia, Malaysia has emerged as a leader in the use of OBE, notably in the field of engineering education. The use of OBE in technical and professional programs is required by the Malaysian Qualifications Agency (MQA), which accredits programs in higher education. Malaysia's high educational conformity with international standards, mostly due to involvement in accords like as the Washington Accord, is indicative of the success of OBE in the country (Johari Megat Mohd Noor et al., 2005). Nevertheless, Malaysia has encountered difficulties such disparities in OBE comprehension and use throughout institutions and the requirement for ongoing faculty development to guarantee the long-term viability of OBE practices.
According to Johari Megat et al (2005), though it is challenging, Universiti Putra Malaysia (UPM) experience creating the curriculum from the ground up can be viewed as a proactive step and illustration of an organization moving in the direction of open educational practices. In line with the ISO 9001 quality management system, institutions should be motivated by the spirit of continuous improvement to stay on the path to curriculum excellence (Khan et al., 2023).
In developed countries like the United States and Australia, OBE implementation has been supported by strong institutional frameworks, government policies, and industry collaboration. Accreditation bodies like ABET and Engineers Australia play a crucial role in ensuring that institutions adhere to outcome-based educational standards, particularly in technical fields such as engineering. The smooth implementation of OBE is made possible by these nations' strong infrastructure, highly qualified professors, and easy access to resources.

On the other hand, developing countries like South Africa and Malaysia have had more difficulty putting OBE into practice, mostly because of problems including a lack of funding, a lack of faculty training, and uncertainty about how to measure and evaluate learning outcomes. Due to a lack of clarity in the shift from traditional procedures to outcome-based systems, OBE was received with hostility in South Africa. Even though OBE has been successfully incorporated into technical education in Malaysia, there have been implementation issues across institutions, with some schools being more prepared to embrace the new strategy than others.
OBE has largely had a favorable effect in industrialized nations. OBE has aided TVET institutions in the US in producing graduates with skills that closely match those required by business. Because engineering programs place a strong emphasis on quantifiable abilities and practical applications, graduate employability has increased. Similar to this, OBE in technical education has improved alignment between workforce demands and educational performance in Australia, producing highly employable graduates.
The results in emerging nations have been inconsistent. The use of OBE in South Africa has been fraught with difficulties, with inconsistent outcomes. OBE concepts have been effectively incorporated into the curricula of certain TVET institutions, but others have had difficulty because of a lack of funding and inadequate teacher preparation. OBE adoption in Malaysia, on the other hand, has been comparatively successful, especially in engineering education.
Accord has allowed Malaysian TVET institutions to produce globally competitive graduates, though ongoing faculty development and standardization across institutions remain challenges. The European Commission unveiled a new plan in December 2012 to lower the youth unemployment rate, which was around 23 percent throughout the European Union (EU) at the time (Wickramasinghe & Perera, 2010). The EU's primary and secondary education systems are to move toward learning outcomes, according to the European Qualifications Framework. It is expected of students to acquire the abilities they will need after completing their schooling. It also asks for work-based learning (WBL) to strengthen the connection between lessons and jobs. Students' work-based learning should also result in their vocational training being acknowledged. The program also establishes objectives for teachers' ongoing education and for acquiring foreign languages (Wickramasinghe & Perera, 2010). It also emphasizes how crucial it is to use technology particularly the internet to make learning relevant for kids.
In 2005, the University Grants Committee of Hong Kong implemented an outcomes-based approach to education (Subhas C. Misra, 2008). There was no set methodology developed; therefore, colleges were free to choose their own strategy. Universities now have the additional responsibility of making sure that the education they provide to their students will support the social and economic advancement of the community in which they are located (Roberto Revetria, 2008). Universities will have to assess if their strategy is succeeding on their own without much guidance or input from the outside.
Since the 1950s, OBE has been a part of Malaysia's educational landscape; however, its implementation across all educational levels, particularly in tertiary education, began in 2008. This shift was motivated by the perception that the previous educational framework inadequately equipped graduates for real-world challenges (Mohayidin et al., 2008). The Ministry of Higher Education advocated for this transition in response to the alarming rate of graduate unemployment. Research conducted in 2016 indicated that approximately 70% of graduates from TVET institutions were deemed unemployed (Basri et al., 2016).
Further investigations revealed that these graduates felt deficient in job experience, communication abilities, and qualifications pertinent to the contemporary job market. To address these issues, the Malaysian Qualifications Agency (MQA) was established to ensure educational quality and the achievement of desired outcomes. The MQA developed a comprehensive framework encompassing eight qualification levels within higher education, spanning three sectors: skills, vocational and technical, and academic (Johari Megat Mohd Noor et al., 2005). In addition to adhering to MQA standards, universities are responsible for establishing and monitoring their own expectations regarding student outcomes.
On June 13, 2014, India became a permanent signatory to the Washington Accord. Since then, the country has initiated the implementation of OBE in higher technical education, including diploma and undergraduate programs. The National Board of Accreditation (NBA), which promotes international quality standards in technical education within India, has begun accrediting only those programs that adhere to OBE principles since 2013 (Meyer et al., 2016). The NBA emphasizes the necessity of fostering a culture of outcomes-based education in institutions offering Engineering, Pharmacy, and Management programs. A significant cultural shift is required to facilitate outcomes analysis and utilize analytical reports to identify gaps and drive continuous improvement, particularly in programs that have not yet adopted an OBE framework (Ravitch, 2011).
According to Robin king (2008), Beyond just learning material and repeating it verbatim, students are expected to work on more difficult assignments. They should be able to demonstrate their critical thinking, questioning, investigation, and decision-making skills by completing projects, presenting their work, analyzing case studies and creating project proposals. Students should also develop their creative thinking and their capacity for information analysis and synthesis. They must learn how to plan ahead, set priorities, and collaborate with others whether in a group environment, a community, or as members of entrepreneurial service teams that propose and sell solutions to pressing issues. Ensuring a well-rounded educational experience, students should be enriched on three fronts during the course: information, skill, and attitude.
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In order to link educational outputs with business and labor market demands, outcome-based education is being implemented extensively in Kenya, particularly in technical and vocational educational and training institutions. In order to prepare students for the workforce, a variety of models and approaches are being used, such as competency-based education and training, dual training, and acknowledgment of past learning.
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A key element of Kenya's outcome-based education system is CBET. Its main objective is to provide students specialized information, abilities, and skills that are immediately useful in the workplace (Kogo, 2022). To facilitate CBET at TVET institutions, the Kenyan government, acting via the Kenya National Qualification Authority, has established a national qualification system. By assessing students' capacity to demonstrate competencies in real-world situations rather than only theoretical knowledge, CBET combines education with industrial requirements.
According to Mukhwana (2018), the CBET was developed in response to the shifting demands of the economy and business, especially in disciplines like mechanical engineering where students must show that they can solve problems and have practical skills in order to succeed in the cutthroat job market. Technical colleges are required under the TVET Act of 2013 to develop their programs in line with industry demands. To ensure that students are prepared for the constantly shifting demands of the job market, each program must be evaluated on a regular basis.
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The dual training technique combines classroom education and industrial training hands-on experiences. It is based on the notion that learning occurs most effectively when students are able to apply classroom theory to real-world job situations (Kogo, 2022). This paradigm, which is widely used in nations like Germany, has become popular in Kenya, especially among TVET institutions that provide courses in mechanical engineering. Due to partnerships between businesses and technical schools, students in dual training programs work in real-world industry settings outside of class.
[bookmark: 2.3.3_Recognition_of_Prior_Learning_(RPL][bookmark: _bookmark33][bookmark: _Toc206065942]By giving students valuable real-world experience, the curriculum improves employability and facilitates a more seamless transfer into the workforce. Organizations such as the Kenya School of TVET (KSTVET) and the National Industrial Training Authority (NITA) have adopted elements of this idea in Kenya by allowing students to take part in industrial attachments and internships as part of their academic program.
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RPL is an essential component of the outcome-based paradigm, which values people's skills and knowledge acquired outside of formal contexts. Without completing conventional academic courses, RPL in Kenya enables individuals who have acquired competence through self-directed learning, work experience, or informal training to be evaluated and certified (do Nascimento & Valdés-Cotera, 2018). In Kenya's technical and vocational education system, where many individuals in professions like mechanical engineering may have acquired useful skills through apprenticeships or on-the-job training, RPL is particularly significant. This strategy ensures that persons who lack the necessary credentials do not miss out on career advancement.
In many fields, the Kenya National Qualifications Authority has spearheaded the adoption of RPL, promoting inclusivity and guaranteeing that all skills, regardless of how they were learned, are valued and acknowledged in the job market (Mukhwana, 2018). 
Given its direct alignment with industry demands and the evolving labor market, CBET merits particular attention in Kenya's technical and vocational education sector.
Unlike other Outcome- Based Education models, such as the Dual Training System (DTS) and RPL, CBET focuses a special emphasis on the mastery of specific competencies and skills required for job performance (Mukhwana, 2018). In an economy where companies are growing quickly, particularly in technical disciplines like mechanical engineering, having a workforce with up- to-date, relevant skills is essential. In order to solve this, CBET makes sure that students possess the skills that companies demand in addition to knowledge. In addition, CBET's organized framework makes it possible for curriculum to be continuously evaluated and updated to meet the changing demands of the industry, which makes it a more adaptable and flexible model than others. Thus, researching CBET's efficacy offers a vital avenue for comprehending how educational systems might be created to close the skills gap and lead to jobs, thereby promoting both personal and societal economic advancement.
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The transition from the traditional 8-4-4 system, which focused on general academic knowledge, to CBE is part of Kenya's larger educational reform agenda. This transition has been aided by key policy frameworks and institutions aimed at modernizing the education system to better reflect global trends in technical and vocational training.
The Sessional Paper No. 1 of 2019 outlines Kenya's strategic education reform objectives, with a focus on the implementation of competency-based approaches within TVET institutions. It highlights how crucial it is to change Kenya's educational system so that it focuses more on developing employable skills and preparing students for the workforce. In addition, the National Education Sector Plan (NESP) offers a thorough reform roadmap for education with a focus on improving TVET quality and bringing it into line with industry demands. One of NESP's primary goals is to integrate OBE principles into technical education in order to increase employability. Furthermore, the Kenya National Qualifications Framework (KNQF) is essential for regulating and standardizing credentials at all educational levels, guaranteeing that the knowledge and abilities meet international standards.
The Curriculum Development, Assessment, and Certification Council (CDACC) has been instrumental in developing and implementing competency-based education and training (CBET) in Kenyan TVET institutions. CDACC is in charge of developing CBET curricula by working with stakeholders, including industry experts, to design programs that reflect the competencies needed in various technical fields, such as mechanical engineering. Furthermore, CDACC oversees the assessment and certification of learners based on their demonstrated competencies, ensuring that they possess the specific skills required by the industry. Additionally, it guarantees quality assurance by keeping an eye on the organizations that provide CBET programs, making sure they follow the guidelines, and updating the curricula on a regular basis to keep up with industry demands.
Given the promising shift toward CBET, several challenges still remain in its implementation. One significant problem is the severe lack of resources and infrastructure in many technical colleges, especially in disciplines like mechanical engineering where students need access to cutting-edge equipment and tools to learn effectively (Sessional paper No 1, 2019). Additionally, there is a pressing need for continuous capacity development for trainers since many instructors lack the resources they need to provide competency-based training. Professional development is necessary to guarantee that trainers can successfully adopt new teaching techniques as a result of the shift from conventional teaching methods to an outcome- based approach. As organizations attempt to make the shift to outcome-based evaluation, audit presents another difficulty. establishing a comprehensive system for tracking and evaluating student proficiency.

To increase the relevance of CBET programs, TVET schools and industry must fortify their partnerships. These schools can guarantee that graduates are more prepared for the labor market by coordinating their curricula with industry norms. Furthermore, the resources needed to effectively implement CBET will depend heavily on the Kenyan governments and international organizations' ongoing support. OBE in technical education will necessitate ongoing infrastructure investments, trainer development, and curriculum changes.
Because their understanding of the idea directly affects how well OBE is applied in educational contexts, trainers are essential to the implementation of OBE. The core principles of OBE should be grasped by trainers, as should the fact that it prioritizes student learning outcomes over traditional knowledge delivery. This calls for a shift in strategy from merely teaching knowledge to ensuring that students graduate with certain competences and skills. Trainers must be adept at designing learning activities that facilitate the development of new abilities, developing curricula that align with these goals, and developing evaluation strategies that accurately contrast student performance with predetermined benchmarks.
According to Ranjani et al (2007), under an OBE framework, trainers must serve as facilitators of learning rather than transmitters of knowledge, stressing student-centered learning methodologies and continual feedback. Without this in-depth knowledge, trainers could find it difficult to design learning environments that completely accomplish OBE's objectives, which would eventually reduce the program's ability to improve student competency and workforce readiness.
The adoption of OBE culture inside educational institutions is critical to its successful implementation and maintenance. A fully embedded OBE culture necessitates that all stakeholders, including administrators, trainers, and students, have a common understanding and commitment to outcome-focused teaching and learning. For OBE to take root, institutions must transition from traditional content-based models to a holistic framework in which learning outcomes influence all aspects of education, from curriculum creation to evaluation and classroom interactions.
OBE is a groundbreaking educational concept that emphasizes learner-centeredness, continuous progress, and observable results, according to Spady (1994). This cultural shift calls for structural changes inside institutions to ensure that learning outcomes remain relevant to the needs of the job market. Aligning institutional rules, offering trainers professional development, and fostering industry partnerships are a few of these adjustments. Project-based assessments, rubrics, and reflective exercises are all examples of effective assessment techniques in OBE that guarantee comprehensive evaluation methodologies. With a focus on measurable outcomes, OBE uses quantitative features to evaluate student achievement in each course (Chan, Wang, & Arbai, 2022). Understanding the desired outcomes and adhering to a success roadmap empower students to take charge of their education. OBE uses advanced measuring instruments to evaluate students' performance, knowledge, and skills in order to guarantee reliability and impartiality. Furthermore, the OBE framework integrates monitoring and continuous quality improvement (CQI) to guarantee ongoing advancements in educational practices. By motivating students to actively participate in their education and use feedback as a motivator for advancement, the approach fosters learner responsibility and prioritizes student achievement above task or activity completion (Oza, 2021). Additionally, frequent curriculum evaluations, regular feedback loops between trainers and students, and the use of technology to monitor and assess results are all necessary for the effective adoption of OBE culture. The integration of these three elements within the institutional structure is necessary for OBE culture to completely take root, improve student learning results, and boost graduates' employability.
[bookmark: 2.5_OBE_Framework_in_mechanical_engineer][bookmark: _bookmark35][bookmark: _Toc206065944][bookmark: _Toc213164545]2.6 OBE Framework in Mechanical Engineering Technician Training
In order to guarantee that graduates gain the skills and competencies required for industry preparedness, OBE is a student-centered instructional strategy that emphasizes precisely defined learning outcomes (Spady, 1994). Four important factors determine how well OBE works in mechanical engineering technician training: learning objectives, curriculum design, instructional strategies, and evaluation techniques. When taken as a whole, these factors decide whether or not students acquire the competencies that employers are looking for.
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The focus of OBE, as opposed to traditional content-based instruction, is on students achieving particular learning outcomes (Biggs & Tang, 2011). The three categories of cognitive, psychomotor, and affective learning outcomes are commonly used in mechanical engineering education, according to Bloom (1956). Clear learning objectives have been shown to improve student engagement and skill development (Felder & Brent, 2016). However, disparities in defining quantifiable goals have led to uneven OBE implementation (Spady, 1994).
 
An ideal OBE framework would have learning objectives that are accurate, quantifiable, and in line with industry standards. Biggs and Tang (2011) state that in order to guarantee that student skills are evident, learning objectives should adhere to the SMART criteria, which stand for specific, measurable, achievable, relevant, and time-bound.
[bookmark: 2.5.2_Curriculum_structure][bookmark: _bookmark37][bookmark: _Toc206065946]According to Donnelly and Fitzmaurice (2005), these goals frequently emphasize soft skills like communication, problem-solving, and teamwork in addition to technical skills like mechanical system design, machining, troubleshooting, and maintenance. Clear and concise result statements, such "graduates should be able to design and fabricate mechanical components using CAD software," guarantee conformity to industry standards and facilitate speedy evaluation.
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The success of OBE is significantly influenced by curriculum design and alignment with learning outcomes, claim Donnelly and Fitzmaurice (2005). According to research, an OBE curriculum should include problem-solving skills, industrial demands, and technical competencies (Crawley et al., 2014). Furthermore, ABET (2018) and other accrediting bodies emphasize the importance of curriculum consistency in fostering the development of foundational engineering skills. A well-designed curriculum should promote transdisciplinary study and real-world applications while incorporating basic mechanical engineering concepts, claims Graham (2018).
According to Wiggins and McTighe (2005), OBE-structured courses employ a backward design approach, whereby course materials and activities are developed based on the end competencies that graduates are expected to possess.
According to this concept, each course and learning module helps students develop particular graduate qualities. A curriculum that is aligned with OBE incorporates a CBE approach in TVET, combining theoretical knowledge with practical training (Mulder, 2017). In order to keep up with changing industrial demands and technological breakthroughs, effective TVET curriculum should also be adaptable and updated frequently (UNESCO, 2015).
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In contrast to passive knowledge absorption, the transition to OBE necessitates learner- centered teaching practices that actively involve students in skill learning. Techniques like competency-based training (CBT), project-based learning, and problem-based learning (PBL) frequently take the place of traditional lecture-based instruction because they motivate students to use their knowledge to solve real-world engineering challenges (Prince, 2004). The acquisition of practical skills in mechanical engineering training is further improved via simulation-based learning and virtual laboratories (Al-Huneidi & Schreurs, 2012). Instead of providing one-way education, instructors act as facilitators, assisting students through peer conversations, practical workshops, and collaborative learning.
[bookmark: 2.5.4_Assessments_methods][bookmark: _bookmark39][bookmark: _Toc206065948][bookmark: _Toc213164549]2.6.4 Assessments Methods
In order to confirm if students meet the desired learning outcomes, assessment is essential. Assessments should be competency-based, formative, and summative in an ideal OBE framework to make sure that students are judged on their application of knowledge rather than just their recall of it (Brown, 2004). Performance-based examinations that require students to do real-world activities like designing, constructing, or troubleshooting mechanical components are an example of an effective OBE assessment (Guskey, 2010). Other approaches include rubric-based grading, which offers clear evaluation criteria, and portfolio evaluations, in which students gather proof of abilities learned (Andrade, 2005). Additionally, industry partnerships in assessment, like internships and evaluations of capstone projects, assist guarantee that graduates fulfill the demands of the labor market.
[bookmark: 2.6_Research_gaps][bookmark: _bookmark40][bookmark: _Toc206065949][bookmark: _Toc213164550]2.7 Research Summary of Gaps
Despite the extensive literature on OBE implementation, significant research gaps persist, especially concerning the roles of trainers in curriculum development and the effectiveness of OBE in mechanical engineering training.
According to research, many trainers are either ignorant about OBE or have unfavorable opinions about its application (Katawazai, 2021). Some trainers in South Africa contribute to poor OBE implementation by misinterpreting qualification frameworks as curricula rules rather than as a guide for creating learning level descriptors and outcomes (Malan, 2010). To comprehend how trainers' assumptions, affect the quality of the program, a more thorough investigation is required.
According to Mohayidin et al. (2008), uneven educational policies, an overwhelming workload, poor curriculum delivery, and a lack of administrative support have all hampered Malaysia's adoption of OBE. The issue is made worse by resistance from senior trainers who prefer traditional approaches (Isa et al., 2017). The effectiveness of OBE is hampered in Pakistan by trainer ignorance, a lack of professional development, and a dependence on conventional assessment techniques (Shaheen, 2019). Comparative studies are necessary to examine the common obstacles to OBE adoption in various geographical areas.
Although research has looked at CBC in Kenya (Mauki et al., 2019) and the relationship between training effectiveness and educational quality (Gathondu & Kagema, 2023), little is known about how OBE is used in TVET institutions. It is still unknown how much OBE improves TVET institutional performance, bolsters practical capabilities, and satisfies industry demands in mechanical engineering education.
Insufficient data exists to assess if mechanical engineering graduates with OBE training satisfy industry standards for practical abilities, creativity, and flexibility. To evaluate OBE's long- term effects on employability and career results, more empirical research is required


[bookmark: CHAPTER_THREE][bookmark: _bookmark41][bookmark: _Toc206065950][bookmark: _Toc213164551]CHAPTER THREE
[bookmark: RESEARCH_DESIGN_AND_METHODOLOGY][bookmark: _bookmark42][bookmark: _Toc206065951][bookmark: _Toc213164552]METHODOLOGY
[bookmark: 3.0_Introduction][bookmark: _bookmark43][bookmark: _Toc206065952][bookmark: _Toc213164553][bookmark: _Hlk206063787]3.1 Introduction
This chapter outlined the inquiry method, the plan and techniques employed in the study. It comprised of the design, paradigm, methodology and the research area. The chapter additionally addressed the population and sample, sampling methods, research instruments, the validity and reliability of these instruments, data collection procedures data processing techniques, legal and ethical considerations.
[bookmark: 3.1_Research_paradigm][bookmark: _bookmark44][bookmark: _Toc206065953][bookmark: _Toc213164554][bookmark: 3.2_Research_Design][bookmark: _bookmark45][bookmark: _Toc206065954]3.2 Research Methodology
In order to precisely and methodically explain a population condition or phenomena, the study used a descriptive survey research approach. The research employed descriptive survey because it involved qualitative data collection and quantitative analysis (Bibri et al., 2020). Since the researcher wanted to collect data based on the existing situation, a descriptive survey research design was taken into consideration for this study. Additionally, using a descriptive survey methodology was cost-effective for gathering information from large groups (Bibri et al., 2020). In addition, to being helpful for gathering information from a large number of respondents, descriptive survey designs often included the use of questionnaires.
[bookmark: 3.3_The_Study_Area][bookmark: _bookmark46][bookmark: _Toc206065955][bookmark: _Toc213164555]3.3 Research Area
The research was carried out in Mount Kenya East and West regions. The Mount Kenya region is one of the nine educational regions in Kenya, as recognized by the Ministry of Education, each overseen by a Regional Director of Education. These regions lie between lies between 0° 9′ North and 0° 10′ South and between latitudes 37° West and 38° East. They have a population of approximately 10 million people (Kenya National Bureau of Statistics, 2019). The Mount Kenya region was considered suitable for the study because it had six registered public national polytechnics and eight public TVET institutions at the time of study. This would provide the relevant information on the OBE implementation in these national polytechnics and TVET institutions in the Mount Kenya East and Mount Kenya West regions.
[bookmark: 3.4_Target_Population][bookmark: _bookmark47][bookmark: _Toc206065956][bookmark: _Toc213164556]3.4 Target Population
Population denotes the entire group of subjects including the entire number of environments which are considered to be of concern to the investigator, (Oso & Onen 2008). The target population for the study was the principals, mechanical Engineering trainers, mechanical Engineering trainees and mechanical Engineering heads of departments in Mount Kenya East and West regions. The KATTI Mount Kenya Region branch states that there are six public national polytechnics and eight public TVCs in the region, for a total of fourteen institutions spread across Mount Kenya East and West. The study focused on all these institutions. Thus, 14 principals, 14 TVET mechanical engineering heads of department, 92 TVET Mechanical Engineering Trainers, 1000 TVET Mechanical Engineering technician training as indicated in Table 3.1. from these institutions make up the research population.

[bookmark: _Toc206064732][bookmark: _Toc213099076]Table 3. 1: Target Population
	Quota
	Target

	principals
	14

	Heads of departments
	14

	TVET Mechanical Engineering trainers
	92

	TVET Mechanical Engineering technician trainees
	1000

	Total
	1120


[bookmark: 3.5_Sampling_techniques][bookmark: _bookmark48][bookmark: _Toc206065957][bookmark: _Toc213164557]
3.5 Sampling Methodologies and Sample Dimensions
The methods the researcher used to gather the sample’s sizes are known as sampling techniques (Kothari, 2004). Kothari goes on to say that the researcher needs to use adequate and dependable sample methodologies. In this study, both probability and non-probability sampling were employed. The main objective of probability sampling, according to Mugenda Mugenda (2003), is to select a reasonable number of elements that are representative of the target population. In this study, basic random sampling, stratified sampling, and purposive sampling were used. Using basic random sampling, mechanical engineering instructors and technicians were selected. Purposeful sampling was used to select the department heads of mechanical engineering and the institution's principals. Non-probability sampling is equally important when the researcher does not want a representative sample. The present investigation similarly employs purposive sampling to choose mechanical engineering principals and department heads, as they supervise and assist in the TVET institutions' adoption of the OBE curriculum.

Process of Determining Sample Size
[bookmark: 3.6._Sample_Size][bookmark: _bookmark49]This section outlines the sampling procedures and sample size calculation needed to obtain a representative sample.Creswell (2013) asserts that the sample size of a given study depends on the researcher's needs, the investigation's goal, what is useful, the research's integrity, and the utilization of time and resources that are readily accessible locally. Kasomo (2001) cites Krejcie and Morgan's (1970) sample size determination algorithm, which was utilized to choose research participants. The following is the formula:

Where;
N = Sample size
X2 = Chi Square for the specified 95% confidence level = (3.841) from tables N = Population size
P = Population proportion (.50 in the table)

ME = Desired margin of error (expressed as a proportion = 0.05)

n= 288
Using the formula, a total of 288 respondents was selected. Further, proportionate simple random sampling was employed in determining the number of respondents from the sample size of 288 respondents. Therefore, out of the 288 respondents, 4 principals, 4 heads of departments, 24 trainers and 256 level six trainees in various institutions in Mount Kenya east and west regions was selected as indicated in Table 3.2


[bookmark: _Toc206064733][bookmark: _Toc213099077]Table 3. 2: Sample Size
	Quota
	Target population
	Sample size
	Sampling criteria

	Principal
	14
	4
	Proportionate Simple random sampling

	Heads of departments in TVET Mechanical
Engineering departments
	14
	4
	Proportionate Simple random sampling

	TVET Mechanical Engineering Trainers
	92
	24
	Proportionate Simple random sampling

	TVET Mechanical Engineering	technician training
	1000
	256
	Proportionate Simple random sampling

	Total
	1120
	288
	


[bookmark: 3.7_Research_Instruments][bookmark: _bookmark50][bookmark: _Toc213164558][bookmark: _Toc206065959]
3.6 Research Variables
The independent variables included learning objectives, curriculum, teaching methods and assessment methods that have direct influence on the dependent variable, the effectiveness of OBE implementation. Setting specific learning objectives guaranteed that the curriculum for mechanical engineering education outlines the competencies that students should possess. Curriculum alignment with OBE looks at how well course structure and content complement learning outcomes
[bookmark: _Toc213164559]3.7 Research Instruments Overview
The development of research tools was very crucial because it is the method through which the researcher acquires the essential information. The research considered the nature of data when determining the method of data collection. Primary data was one collected for the first time while secondary data have already been collected by another individual. data can be both qualitative and quantitative. Kabir (2016) asserts that quantitative data is numerical whereas qualitative data is non-numerical and descriptive in character. Both qualitative and quantitative data were produced in response to the research questions in this study. The research relied on primary data sources. Secondary data was less reliable and therefore was not used for this study. Data for this study were gathered using questionnaires and interview schedules. The questionnaires targeted mechanical engineering heads of departments, mechanical engineering trainers and mechanical engineering technician training. The interview schedules targeted the institutions principals and head of departments from the mechanical engineering department.
[bookmark: 3.7.1_Interview_Guides_for_Principals_of][bookmark: _bookmark51][bookmark: _Toc206065960][bookmark: _Toc213164560]3.7.1 Interview Guide for Principals of the TVET institution
The principals interview guides were used to collect data about the effectiveness of Outcome- Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The questions were ended questions and open-ended questions organized in sections as shown in the appendix V.
[bookmark: 3.7.2_Interview_Guides_for_Mechanical_en][bookmark: _bookmark52][bookmark: _Toc206065961][bookmark: _Toc213164561]3.7.2 Interview Guides for Mechanical engineering Heads of departments
The mechanical engineering HODS interview guides were used to collect data about the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The questions were ended questions and open-ended questions organized in sections as shown in the appendix IV.
[bookmark: 3.7.3_Questionnaire_for_Mechanical_engin][bookmark: _bookmark53][bookmark: _Toc206065962][bookmark: _Toc213164562]3.7.3 Questionnaire for Mechanical engineering Trainers
The mechanical engineering trainers’ questionnaires were used to collect data about the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The questions contained both closed ended questions and open-ended questions organized in sections as shown in the appendix II.
[bookmark: 3.7.4_Questionnaire_for_Mechanical_engin][bookmark: _bookmark54][bookmark: _Toc206065963][bookmark: _Toc213164563]3.7.4 Questionnaire for Mechanical engineering technician trainees
The mechanical engineering technician trainees’ questionnaires were used to collect data about the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The questions contained both closed ended questions and open-ended questions organized in sections as shown in the appendix III.
[bookmark: _Toc213164564]3.8 Pilot Testing of Research Instruments
Wadood et al. (2021) suggests that pilot test is a vital preliminary analysis with the aim of testing effectiveness of research instruments prior to the actual research. A pilot study was conducted in Mukurweini Technical   from Mount Kenya region. The pilot study involved 20 mechanical engineering technicians and 10 trainers. The research tools were subjected to Cronbach’s Alpha test to measure internal consistence which was found to be 0.730 for Trainers and 0.770 for technician trainees.
[bookmark: 3.8_Validity_and_reliability_of_research][bookmark: _bookmark55][bookmark: _Toc206065964][bookmark: _Toc213164565]3.9 Validity and Research Instruments Reliability
The data gathered with an established tool must also make sense for any research to be valid. The cornerstone of excellent research is the researcher's capacity to employ techniques that yield precise findings. This was achieved by ensuring that the data collected by these instruments was genuine and correct.
[bookmark: 3.8.1_Validity_of_the_research_instrumen][bookmark: _bookmark56][bookmark: _Toc206065965][bookmark: _Toc213164566]3.9.1 Research Instruments Validity
According to Cresswell (2005), validity refers to a research instrument's ability to generate significant data that allows the researcher to draw conclusions about the population from the sample. According to Mugenda & Mugenda (2003), validity is the degree to which the results obtained using research tools faithfully depict the phenomenon being studied. Validity can be classed into four types: criteria validity, face validity, content validity, and construct validity. According to Taherdoost (2016), face validity refers to the research instruments outside appearance, such as text readability and linguistic clarity.
The questionnaires used in this study showed face validity since the items were clearly laid out, the wording was simple and easy for the respondents to understand, and the items were ordered well. Staub, Boudreau, et al. (2004) define content validity as the degree to which the research instrument's items accurately represent the core of a certain concept.
The research instruments were reviewed by university of Eldoret experts to attain content validity. The research instruments were created following a thorough examination of the literature. According to Mugenda and Mugenda (2003), construct validity is the extent to which a theoretical notion is reflected in the data gathered by the instrument. By using theoretically developed assumptions, construct validity was attained through the creation of research instruments.
[bookmark: 3.8.2_Reliability_of_the_research_instru][bookmark: _bookmark57][bookmark: _Toc206065966][bookmark: _Toc213164567]3.9.2 Reliability of Research Instruments
The data gathered from research instruments must be robust and consistent in order to be considered reliable. Reliability and repeatability are connected. Reliability provides a response to the question of whether the research tool is trustworthy. Results from a reliable device was precise and reliable. Dependability and random errors are inversely related, claim Mugenda & Mugenda (2003). This implied that one effective strategy for achieving reliability is to reduce random errors.
Things like inadequate coding, unclear directions, and respondent fatigue may be the cause of these errors. Because of this, the research tool utilized in this study was made extremely precisely and without any possibility of error. Equivalence and stability are the two halves of reliability. Stability can be evaluated by comparing the results of numerous measures. Equivalency, on the other hand, determines the degree to which errors are made by different researchers or studies using sample items. Two assistant researchers' observations of the same situations were compared in order to achieve this.
 Cronbach’s alpha for internal consistency was judged to be 0.7, the lowest dependability rating. The researcher used Cronbach's alpha since the components assess different levels within the same data instrument. The respondent was asked to provide information on a number of topics in each questionnaire. The OBE curriculum, teaching strategies, assessment techniques, and learning objectives were among the problems. To evaluate the validity of the research instruments, a pilot study was conducted with 20 mechanical engineering technicians and 10 trainers.

Mukurweini Technical, a non-sampled institution in the Mount Kenya region, was the site of the pilot project. Cronbach's Alpha was therefore the most favored.
[bookmark: _Hlk206063866]From pilot it was calculated using the formula below,

[bookmark: _Hlk206063878]where, k𝑟20 = reliability coefficient of internal consistency K = Number of items to measure the concept
𝑆2 = Variance of all scores
𝑠2 = Variance of individual items
[bookmark: _Hlk206064016]The research tools were subjected to Cronbach’s Alpha test to measure internal consistence which was found to be 0.730 for Trainers and 0.770 for technician trainees. The coefficients are shown in the Table 3.3. Since the values Cronbach’s alpha were above 0.7, the study instrument was considered suitable for data collection.

[bookmark: _bookmark58][bookmark: _Toc206064734][bookmark: _Toc213099078]Table 3. 3: Reliability Results
	
	Cronbach’s Alpha

	Trainers Questionnaire
	0.730

	Trainees Questionnaire
	0.770




[bookmark: 3.9_Administration_of_research_instrumen][bookmark: _bookmark59][bookmark: _Toc213164568][bookmark: _Toc206065967][bookmark: _Hlk206064225][bookmark: _Hlk206064181]3.10 Overview of Data Analysis Methodologies
[bookmark: 3.10_Data_Analysis][bookmark: _bookmark60]Data analysis started upon completion of the data collection exercise. The researcher put data from document analysis onto recording sheets and reviewed completed surveys. Using both descriptive and inferential statistics, the quantitative data gathered from the survey was examined. Frequencies, percentages, means, and standard deviations were all used in descriptive statistics. Since descriptive statistics offer a description of the phenomenon under investigation, they were employed. Pearson correlation analysis was used in inferential statistics. The nature of the link between the independent and dependent variables was examined using correlation analysis (Mahsin, 2022). To conduct the analysis, the researcher used version 29.0 of the Statistical Package for the Social Sciences. This was accomplished by adding up the responses, calculating the percentages of response variations, and characterizing and analyzing the data in accordance with the goals of the study.
[bookmark: 3.11_Ethical_Considerations][bookmark: _bookmark61][bookmark: _Toc206065969]The information gathered through the use of interview guides was qualitative in character. The most appropriate analysis technique, conceptual content analysis, was used to examine them. Creswell (2021) defines conceptual content analysis as a method for drawing conclusions by methodically and impartially analyzing certain aspects of communications and applying the same methodology to relate trends. The primary goal of content analysis, according to Mahsin (2022), is to examine the available data in order to identify the contributing variables to a particular phenomenon.
[bookmark: _Toc213164569]3.11 Ethical Considerations
According to the works of Mugenda and Mugenda (2003), research should guarantee that the respondents’ information is kept private, that their identities are kept a secret and that their participation in the study is entirely voluntary. Ethical issues which involved confidentiality and privacy, anonymity, physical and psychological harm, voluntary and informed consent, results dissemination and professionalism were observed in this research.
This study made sure that all ethical guidelines were followed. In the introduction, the primary goal of the study was made clear to the participants. Throughout the investigation, the researcher complied with ethical guidelines. Consent was obtained from the relevant county TVET directors before distributing the questionnaires to the TVET institutions. Before Hods, trainers and technician training were given the questionnaires, consent was obtained from the Heads of the institutions. the permission to move about during the data collection process was also crucially provided by the respective county police commissioners.
The researcher made sure that every questionnaire had a clause guaranteeing respondents that the information they provided would be kept private. Respondents were not asked their names or other identifying information in any of the questionnaires. Additionally, the respondents’ involvements were entirely voluntary; they were not under any form of coercion. The researcher received the required approvals and permits from the NACOSTI, and School of Education, University of Eldoret. These permits can be found in the appendices VI and VII.
[bookmark: CHAPTER_FOUR][bookmark: _bookmark62][bookmark: _Toc206065970]

[bookmark: _Toc213164570]CHAPTER FOUR

[bookmark: DATA_PRESENTATION,_INTERPRETATION_AND_DI][bookmark: _bookmark63][bookmark: _Toc206065971][bookmark: _Toc213164571]DATA PRESENTATION, ANALYSIS, INTERPRETATION AND DISCUSSION
[bookmark: 4.1_Introduction][bookmark: _bookmark64][bookmark: _Toc206065972][bookmark: _Toc213164572]4.1 Introduction
This chapter provides the information about data presentation, interpretation and discussions of the results obtained for the study objectives. Both descriptive statistics and inferential statistics were applied in analyzing the quantitative data while thematic analysis was used to analyses qualitative data from the interview schedules.
[bookmark: _Toc213164573]4.2 Response Rate
The researcher distributed questionnaires to the 24 trainers and 256 students. Twenty-four (24) questionnaires were returned by the Trainers and 250 questionnaires were returned by the students. This accounted for 100.0% and 97.7% response rate of the trainers and students respectively. The high response rate is an indication that the results of this study are reliable.
[bookmark: 4.2_General_Information][bookmark: _bookmark65][bookmark: _Toc206065973][bookmark: _Toc213164574]4.3 General Information of the Respondents
The study gathered the general information of the trainers and students which included: gender, age bracket, highest level of education, teaching experience, institution location, student programs, trainees’ years of study and the OBE program implemented by the institution. The results are recorded in the tables below.
[bookmark: 4.2.1_Gender_of_the_respondents][bookmark: _bookmark66][bookmark: _Toc206065974][bookmark: _Toc213164575]4.3.1 Gender of the Respondents
The respondents were tasked to indicate their gender as either female or male. The response was recorded in Table 4.1.



[bookmark: _bookmark67][bookmark: _Toc206064746][bookmark: _Toc213099079]Table 4. 1: Gender of the Respondents
	Gender
	Trainers
	
	Trainiees
	

	
	Frequency
	Percent
	Frequency
	Percent

	Female
	7
	29.2
	33
	13.2

	Male
	17
	70.8
	217
	86.8

	Total
	24
	100.0
	250
	100.0



Table 4.1 shows that 70.8% of the Trainers are male while 29.2% are female. On the part of Trainees, 86.8% are male while 13.2% are female. The information on gender was useful in understanding the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region.
Further, the above findings were illustrated by the column chart in Figure 4.1
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[bookmark: _bookmark68][bookmark: _Toc206064948][bookmark: _Toc213099120]
Figure 4. 1: Distribution of Gender of the Respondents

[bookmark: 4.2.2_Age_bracket_of_the_respondents][bookmark: _bookmark69][bookmark: _Toc206065975][bookmark: _Toc213164576]4.2.2 Age Bracket of the Respondents
The study collected the age bracket of the respondents. The Table 4.2 shows the responses on the age bracket of the respondents.
[bookmark: _bookmark70][bookmark: _Toc206064747][bookmark: _Toc213099080]Table 4. 2: Age Bracket of the Respondents
	
	
	Trainers
	
	
	Trainees
	

	Age Bracket
	
	Frequency
	Percent
	Age Bracket
	Frequency
	Percent

	20 - 30 years
	
	18
	75.0
	18 - 25 years
	192
	76.8

	31 - 40 years
	
	4
	16.7
	26 - 30 years
	57
	22.8

	41 - 50 years
	
	2
	8.3
	31 - 35 years
	1
	.4

	Total
	
	24
	100.0
	Total
	250
	100.0



The results in in Table 4.2 showed that 75.0% of the Trainers are of age between 20 and 30 years, 16.7% are 31-40 while 8.3% of the Trainers are of age 41-50 years. Further, Table 4.2 revealed that majority (76.8%) of the Trainees are of age between 18 and 25 years, 22.8% are 26-30 while 0.4% are 31-35 years. The age brackets are significant in this research because it helps to ensure that the study captured the diversity of experiences and outcomes across different life stages in relation to the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region.
Further, the results were demonstrated by the column chart in Figure 4.2
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[bookmark: _bookmark71][bookmark: _Toc206064949][bookmark: _Toc213099121]Figure 4. 2:Age Bracket of the Respondents
[bookmark: 4.2.3_Highest_level_of_Education_of_the_][bookmark: _bookmark72][bookmark: _Toc206065976][bookmark: _Toc213164577]4.2.3 Highest Level of Education of the Respondents
The respondents were tasked to indicate their highest level of education attained. Table 4.3 summarized the responses.
[bookmark: _bookmark73][bookmark: _Toc206064748][bookmark: _Toc213099081]Table 4. 3: Highest Level of Education of the Respondents
	
	Highest level of education
	Frequency
	Percent

	Trainers
	Degree
	15
	62.5

	
	Diploma
	9
	37.5

	
	Total
	24
	100.0

	Trainees
	Certificate
	30
	12.0

	
	Diploma
	1
	.4

	
	Secondary
	219
	87.6

	
	Total
	250
	100.0



The study results in Table 4.3 shows that 37.5% of the Trainers have diploma while 62.5% had degree. Additionally, results in Table 4.3 shows that 12.0% of the trainees had Certificate level of education before joining the TVET institution, 0.4% had diploma while 87.6% had secondary education. This result implied that the respondents are literate and are able to respond to the research questions related to the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region.
The findings of the study were further illustrated by the column chart in Figure 4.3.
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[bookmark: _bookmark74][bookmark: _Toc206064950][bookmark: _Toc213099122]
Figure 4. 3: Trainers and Trainees Highest Level of Education
[bookmark: _Toc206065977][bookmark: _Toc213164578]4.2.4 Teaching Experience
The study collected data about the years the trainers have been teaching in TVET institution. The responses are indicated in Table 4.4.
[bookmark: _bookmark75][bookmark: _Toc206064749][bookmark: _Toc213099082]Table 4. 4: Trainer’s Teaching Experience
	Teaching Experience
	Frequency
	Percent

	2 - 5 years
	8
	33.3

	Less than 2 years
	11
	45.8

	More than 5 years
	5
	20.8

	Total
	24
	100.0



The results in Table 4.4 shows that 45.8% of the trainers had less than 2 years of teaching experience, 33.3% had between 2-5 years of experience, while 20.8% had more than 5 years of teaching experience. The results imply that most of the trainers are relatively new in the teaching profession, with over 79% having less than five years of experience. There is need for the ministry of education to organize capacity building workshops to enhance the skills of trainers handling the CBET curriculum.
Further, the above results are illustrated by the pie chart in Figure 4.4
Trainers Years of Experience
More than 5 years
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2 - 5 years
33%
Less than 2 years
46%

[bookmark: _bookmark76][bookmark: _Toc206064951][bookmark: _Toc213099123]
Figure 4. 4: Trainer’s Teaching Experience


[bookmark: 4.2.4_Institution_Location][bookmark: _bookmark77][bookmark: _Toc206065978][bookmark: _Toc213164579]4.2.5 Institution Location
The study sought the institution location, the results noted in Table 4.5.
[bookmark: _bookmark78][bookmark: _Toc206064750][bookmark: _Toc213099083]Table 4. 5: Respondents Institution Location
	Institution location
	Trainers
	
	Students
	

	
	Frequency
	Percent
	Frequency
	Percent

	Mount Kenya East
	15
	62.5%
	121
	48.4%

	Mount Kenya West
	9
	37.5%
	129
	51.6%

	Total
	24
	100.0%
	250
	100.0%



Table 4.5 reveals that 65.5% and 48.4% of the trainers and trainees respectively were from Mount Kenya East while 37.5% and 51.6% of the trainers and trainees were from Mount Kenya West. The data is slightly skewed toward institutions in Mount Kenya East, suggesting either more institutions or greater participation from that region.
The above finding was illustrated by the bar chart in Figure 4.5
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[bookmark: _bookmark79][bookmark: _Toc206064952][bookmark: _Toc213099124]
Figure 4. 5: Respondents Institution Location
[bookmark: 4.2.5_Student_Program][bookmark: _bookmark80][bookmark: _Toc206065979][bookmark: _Toc213164580]4.2.6 Student Program
The study collected data about the student program, the results were recorded in Table 4.6.
[bookmark: _bookmark81][bookmark: _Toc206064751][bookmark: _Toc213099084]Table 4. 6: Student Program
	Student Program
	Frequency
	Percent

	Competence based
	202
	80.8

	Dual training
	45
	18.0

	Recognition of prior learning
	3
	1.2

	Total
	250
	100.0



Table 4.6 shows that that majority (80.8%) of the students are on competence-based program, 18.0% are taking dual training while 1.2% are on recognition of prior learning program.
The above results were illustrated by pie chart in Figure 4.6
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[bookmark: _bookmark82][bookmark: _Toc206064953][bookmark: _Toc213099125]
Figure 4. 6: Student Program
[bookmark: 4.2.6_Trainees_year_of_study][bookmark: _bookmark83][bookmark: _Toc206065980][bookmark: _Toc213164581]4.6.7 Trainees’ year of study
The study sought on trainees’ year of study. The findings were recorded in Table 4.7.
[bookmark: _bookmark84][bookmark: _Toc206064752][bookmark: _Toc213099085]Table 4. 7: Trainees Year of Study
	Year of study
	Frequency
	Percent

	First year
	122
	48.8%

	Second year
	113
	45.2%

	Third year
	15
	6.0%

	Total
	250
	100.0%


Table 4.7 indicates that 48.8% of the trainees are first years, 45.2% are second years while 6.0% are third year. The findings above were illustrated by column chart in Figure 4.7Trainees year of Study
Percent
48.80%
45.20%
6.00%
First year
Second year
Third year


[bookmark: _bookmark85][bookmark: _Toc206064954][bookmark: _Toc213099126]Figure 4. 7: Trainees year of Study
[bookmark: 4.2.7_OBE_program_implemented_by_your_in][bookmark: _bookmark86][bookmark: _Toc206065981][bookmark: _Toc213164582]4.2.8 OBE Program implemented by your Institution
The study collected data on the OBE program implemented by the TVET institution, the results are noted in Table 4.8.



[bookmark: _bookmark87][bookmark: _Toc206064753][bookmark: _Toc213099086]Table 4. 8:  OBE Program implemented by your Institution
	OBE program implemented by your institution
	Frequency
	Percent

	Competence Based Education Training (CBET)
	14
	58.3

	Competence Based Education Training (CBET); Dual Training
	1
	4.2

	Competence Based Education Training (CBET); Recognition of Prior
Learning (RPL)
	2
	8.3

	Competence Based Education Training (CBET); Recognition of Prior
Learning (RPL); Dual Training
	7
	29.2

	Total
	24
	100.0



Table 4.8 reveals that 58.3% implemented only CBET, 29.2% implemented both CBET, RPL and dual training while 4.2% and 8.3% implemented both CBET and dual training and CBET plus RPL, respectively. The results imply that all institutions have adopted Competency- Based Education Training (CBET), but only some have integrated Recognition of Prior Learning (RPL) or Dual Training models, showing varying levels of implementation of the full OBE framework.
[bookmark: 4.3_Learning_objectives_and_effectivenes][bookmark: _bookmark88][bookmark: _Toc206065982][bookmark: _Toc213164583]4.3 Learning Outcomes and Effectiveness of OBE Implementation
The first objective was to determine the effect of learning outcomes of mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region.


[bookmark: _bookmark89][bookmark: _Toc206064754][bookmark: _Toc213099087]Table 4. 9: Descriptive Statistics on Trainers’ response on Learning Outcomes and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	The learning Outcomes for mechanical engineering technician training are clearly stated
	24
	4.21
	.977

	The objectives of the Mechanical Engineering Technician Training program focus on the key competencies that learners are expected to
demonstrate upon completion of the course.
	24
	4.25
	1.032

	The learning Outcomes use measurable and observable terms that can
be assessed effectively
	24
	4.21
	.977

	The learning outcomes are well aligned with a competent mechanical
engineering technician
	24
	3.96
	1.042

	The learning outcomes use clear action verbs that indicates the level
of thinking and performance expected
	24
	4.29
	.806

	The outcomes are clearly defined and avoid the use of vague terms
such as 'understand' or 'know'
	24
	4.21
	1.021

	The learning outcomes of the Mechanical Engineering Technician Training program are realistic and achievable within the stipulated
duration of the program.
	24
	3.87
	1.116

	The outcomes help students gain practical skills such as problem
solving, technical and professional skills
	24
	4.04
	.955

	The learning outcomes consider learners' special needs and
diverse backgrounds
	24
	3.83
	1.007

	Overall Mean Score
	24
	4.1
	0.993



The study results in Table 4.9 shows trainers’ agreement that the learning outcomes for mechanical engineering technician training are clearly stated (mean =4.21; std. deviation =.977). This concurred with Saraswathy (2024), who emphasized that OBE requires specific and measurable learning objectives to ensure clarity in student expectations. Moreover, the results show that trainers agreed (mean =4.25; std. deviation = 1.032) that the objectives of the Mechanical Engineering Technician Training program focus on the key competencies that learners are expected to demonstrate upon completion of the course. This supports Wu et al. (2023), who argued that OBE should integrate technical and soft skills relevant to industry needs. Furthermore, Singh and Blessinger (2024) highlight the importance of curriculum alignment with industry demands, ensuring graduates possess employable skills. Additionally, the trainers agreed (mean =4.21; std. deviation = .977) that learning objectives used measurable and observable terms that can be assessed effectively. Also, the trainers agreed (mean = 3.96; std. deviation = 1.042) that learning outcomes are well aligned with a competent mechanical engineering technician. This agreed with Mohammadi-Ghayeghchi et al. (2024, p. 2) SMART criteria, which state that objectives should be achievable and time-bound to ensure feasibility.
Furthermore, Table 4.9 shows that the trainers agreed (mean =4.29; std. deviation = .806) that learning objectives used clear action verbs that indicated the level of thinking and performance expected. Similarly, the trainers agreed (mean =4.21; std. deviation = 1.021) that the objectives are clearly defined and avoid the use of vague terms such as 'understand' or 'know'.
In addition, Table 4.9 shows that trainers agreed (mean = 3.87; std. deviation = 1.116) that the learning objectives of the mechanical engineering technician training program are realistic and achievable within the stipulated duration of the program. This aligns with Mohammadi- Ghayeghchi et al. (2024, p. 2) SMART criteria, which state that objectives should be achievable and time-bound to ensure feasibility. Besides, trainers agreed (mean =4.04; std. deviation = .955) that the objectives helped students gain practical skills such as problem solving, technical and professional skills. The findings were consistent with Onyango (2023) argument that CBE in TVET should blend theoretical knowledge with hands-on training. In addition, the results concurred with Onyango (2023) stresses that effective TVET curricula must be adaptive to technological advancements, reinforcing the need for practical, industry-relevant skills. Finally, the results showed that trainers agreed (mean = 3.83; std. deviation =1.007) that the learning objectives considered learners' special needs and diverse backgrounds. These results confirmed with Muthuri (2023) which stresses that effective TVET curricula must be adaptive to technological advancements, reinforcing the need for practical, industry-relevant skills.
Further, the study gathered data on the trainees’ responses on learning objectives and effectiveness of OBE program. The responses were noted in Table 4.10.
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[bookmark: _Toc213099088]Table 4. 10: Descriptive Statistics on Trainees’ response on Learning Outcomes and Effectiveness of OBE Program
	Statements
	N
	Mean
	Std.
Deviation

	The objectives of my course are clearly explained and I understand them
	250
	3.53
	.932

	My program teaches the important skills i need to be able to show by
the end of the course
	250
	3.58
	.898

	The learning objectives are clear and it is easy to see how my progress
can be measured
	250
	3.62
	.924

	The learning Objectives match practical skills which includes
Technical Drawing & CAD (Computer-Aided Design), Machining and Fabrication, Fitting and Assembly
	250
	3.59
	.924

	The learning objectives use clear words that help me understand what
kind of thinking and work am expected to do after my course
	250
	3.65
	.880

	The learning objectives are clear and do not use confusing words like
'understand' or 'know' without explanation
	250
	3.69
	.868

	The amount of content presented in each lesson gives me enough time
to understand the learning objectives.
	250
	3.66
	.906

	The learning objectives help me develop practical skills (e.g., welding,
machine operation, repairs, interpreting drawings)
	250
	3.71
	.930

	My training enables me to acquire essential skills like interpreting technical drawings, operating mechanical systems, and applying
engineering principles
	250
	3.59
	.902

	Overall Mean Score
	250
	3.62
	0.907



Table 4.10 shows that trainees agreed (mean = 3.53; std. deviation = .932) that the objectives of their course are clearly explained and they understand them. Moreover, trainees agreed (mean = 3.58; std. deviation = .898) that their program teaches the important skills they need to be able to show by the end of the course. Also, the trainees agreed (mean = 3.62; std. deviation = .924) that the learning objectives are clear and it is easy to see how their progress can be measured. These results concurred with Onyango (2023) argument that well-defined, measurable objectives enhance learning effectiveness. However, the slightly lower means (compared to trainers) suggest that while the objectives are structured correctly, some trainees may need further clarification a challenge noted by Mufanti et al. (2024, p. 3), who found that inconsistent interpretation of OBE can lead to varying levels of learner comprehension.
Furthermore, Table 4.10 shows the trainees agreement (mean = 3.59; std. deviation = .924) that the learning objectives match practical skills which included Technical Drawing & CAD (Computer-Aided Design), Machining and Fabrication, Fitting and Assembly). Additionally, the trainees agreed (mean = 3.65; std. deviation = .880) that the learning objectives use clear words that help them understand what kind of thinking and work they expected to do after their course. In addition, trainees agreed (mean = 3.69; std. deviation = .868) that the learning objectives are clear and do not use confusing words like 'understand' or 'know' without explanation. These findings strongly support Singh and Blessinger (2024), who emphasize that OBE in technical fields must integrate hands-on competencies. Moreover, the results agree with Cline et al. (2023) that argue that industry-aligned skills (such as CAD, machining) should be explicitly stated in learning objectives, which this program achieves. The positive trainee feedback suggests that the curriculum successfully bridges theory and practice, a key principle of CBE (Sohdi, 2025).
Moreover, Table 4.10 showed that the trainees agreed (mean = 3.66; std. deviation = .906) that the amount of content presented in each lesson gives them enough time to understand the learning objectives. This suggests that the program follows Cline et al. (2023) backward design, ensuring that course load aligns with achievable outcomes. Also, the trainees agreed (mean = 3.71; std. deviation = .930) that the learning objectives helped them develop practical skills (e.g., welding, machine operation, repairs, interpreting drawings). This confirms Sohdi (2025), who recommend scaffolded learning for technical subjects. Finally, the results showed that trainees agreed (mean = 3.59; std. deviation = .902) that the training enables them to acquire essential skills like interpreting technical drawings, operating mechanical systems, and applying engineering principles the trainees' agreement suggests that the program meets industry expectations but could further enhance work-based learning (such, apprenticeships) for deeper skill mastery, as suggested by Bakar et al. (2025).
The result from the interview schedule with the principals and head of departments mechanical engineering revealed that 8 out of 8 interviewees highlighted that the development of learning objectives was primarily guided by the national curriculum frameworks provided by TVETA - CDACC for CBET programs, and by KNEC for traditional programs. Moreover, the academic board collaborates with the department’s curriculum committee to adapt these guidelines, tailoring the objectives to meet the needs of the local industries and students. Industry partners and trainers also provide valuable input during curriculum review meetings. The interviewees were quoted as follows:
“…In our institution learning outcomes are primarily derived from national curriculum guidelines provided by TVET - CDACC for CBET programs and KNEC for traditional programs. Also, the academic board and departmental curriculum implementation committee further contextualize these objectives to suit the local industry and learner needs. Feedback from industry partners and trainers is also considered during periodic review meetings. [Interviewees feedback]


The results above agree with Xiang et al. (2023, p. 2) who asserted that learning objective on technical skills like mechanical system design, machining, troubleshooting, and maintenance, often place an emphasis on soft skills like communication, problem-solving, and cooperation in the training of mechanical engineering technicians (Xiang et al., 2023, p. 2). Moreover, the results concurred with Bakar et al. (2025) who highlighted that learning objectives should meet the SMART criteria specific, measurable, achievable, relevant, and time-bound—to ensure that student capabilities are clear.
[bookmark: 4.4_Curriculum_structures_and_effectives][bookmark: _bookmark91][bookmark: _Toc206065983][bookmark: _Toc213164584]4.4 Curriculum Structures and Effectives of OBE Implementation
The second objective was to evaluate the effect of the mechanical engineering technician curriculum structures on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The trainers’ response on curriculum structures and effectiveness of OBE implementation was recorded in Table 4.11.


[bookmark: _bookmark92][bookmark: _Toc206064756][bookmark: _Toc213099089]Table 4. 11: Descriptive Statistics on Trainers’ response on Curriculum Structures and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	The curriculum reflects essential competencies required of a mechanical engineering technician, which includes interpreting technical drawings, operating mechanical systems, and applying engineering principles.
	
24
	
4.13
	
.992

	The curriculum ensures that after completing each level of training, learners can clearly demonstrate specific technician-level skills (e.g., precision measurement, machine operation, materials handling),
showing that skills are being built systematically
	
24
	
4.04
	
1.083

	The institution is adequately equipped with training tools and
machinery necessary to support the implementation of the mechanical engineering technician curriculum
	24
	3.42
	1.442

	The core units in the curriculum are directly related to the practical
skills and knowledge required for mechanical engineering technicians
	24
	4.04
	.999

	The common units (e.g., communication, ICT, entrepreneurship) are relevant and contribute to the overall competence of mechanical
engineering technicians
	24
	4.04
	1.122

	The curriculum focuses more on what students should achieve by the
end of their training than just covering course content
	24
	4.08
	.929

	The mechanical engineering curriculum contains current industry- relevant content such as automation and control, CAD/CAM, CNC machining, maintenance engineering, mechatronics, and industrial
safety.
	
24
	
4.08
	
1.018

	I have sufficient materials, resources, and support to teach the
mechanical engineering curriculum effectively, in line with Outcome- Based Education (OBE) principles.
	24
	3.46
	1.250

	Overall Mean Score
	24
	3.91
	1.104



The results in Table 4.11 shows that trainers agreed (mean = 4.13; std. deviation = .992) that the curriculum reflects essential competencies required of a mechanical engineering technician, which includes interpreting technical drawings, operating mechanical systems, and applying engineering principles. Additionally, the trainers agreed (mean = 4.04; std. deviation = 1.083) that the curriculum ensured that after completing each level of training, learners can clearly demonstrate specific technician-level skills (e.g., precision measurement, machine operation, materials handling), showing that skills are being built systematically.
 These results align to Ayas and Charles (2024) emphasize that OBE success depends on curriculum-industry alignment, which this program achieves. Also, it agreed with Ayas and Charles (2024) argue that technical and problem-solving skills must be embedded in curricula—evident here. And aligned with Adediran et al. (2024) that stresses fundamental engineering abilities, reflected in the focus on core and emerging technologies (automation, CAD/CAM).
Furthermore, Table 4.11 results revealed that the trainers agreed (mean = 4.04; std. deviation = .999) that the core units in the curriculum are directly related to the practical skills and knowledge required for mechanical engineering technicians. Moreover, the trainers agreed (mean = 4.04; std. deviation = 1.122) that the common units (e.g., communication, ICT, entrepreneurship) are relevant and contribute to the overall competence of mechanical engineering technicians. Also, the trainers agreed (mean = 4.08; std. deviation = .929) that the curriculum focused more on what students should achieve by the end of their training than just covering course content. In addition, the trainers agreed (mean = 4.08; std. deviation = 1.018) that the mechanical engineering curriculum contains current industry-relevant content such as automation and control, CAD/CAM, CNC machining, maintenance engineering, mechatronics, and industrial safety. The findings concurred with Mlotshwa (2023) highlights that CBE in TVET must merge theory and practice, which the curriculum accomplishes through core (technical) and common (soft skill) units. In addition, the results agreed with Cline et al. (2023) advocate backward design, where curricula are built around graduate competencies.
On the other hand, Table 4.11 showed that trainers were neutral (mean = 3.42; std. deviation = 1.442) that the institution was adequately equipped with training tools and machinery necessary to support the implementation of the mechanical engineering technician curriculum. In addition, the trainers were neutral (mean = 3.46; std. deviation = 1.250) that they had sufficient materials, resources, and support to teach the mechanical engineering curriculum effectively, in line with Outcome-Based Education (OBE) principles. The results concurred with Bakar et al. (2025) supports multidisciplinary curricula that blend technical and soft skills (e.g., communication, entrepreneurship).
The results above implied that the CBET curriculum is widely seen as competency-based and outcome-focused, technically relevant, covering both core and modern industry-related topics and inclusive of essential support skills through common units. However, areas for Improvement included: resource gaps where trainers pointed out limited access to equipment and materials (mean = 3.42) and support to deliver OBE which revealed that though OBE principles are recognized, actual support for delivery is inadequate (mean = 3.46). These lower scores suggested a need for investment in facilities and training resources to fully realize the CBET-curriculum's potential. The results confirm Mufanti et al. (2024, p. 3) that TVET effectiveness depends on institutional capacity, which needs reinforcement
The average mean score across all items was 3.91, indicating a strong agreement among respondents and most curriculum-related items scored above 4.0, showing that trainers viewed the curriculum as generally well-aligned with the needs of mechanical engineering technician training. However, there are concerns around institutional readiness especially in terms of equipment and teaching support. These results align with Edmondson and Matthews (2021) and Kekae (2023) who highlighted that curriculum should meet workforce needs. Also, the findings concurred with Bakar et al. (2025) that pointed out on the under-resourcing risks OBE delivery and require urgent upgrades.
Further, the study collected the trainees’ responses on curriculum structures and effectiveness of OBE implementation. The Table 4.12 shows the data obtained from the trainees.
[bookmark: _bookmark93][bookmark: _Toc206064757][bookmark: _Toc213099090]Table 4. 12: Descriptive Statistics on Trainees’ response on Curriculum Structures and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	The curriculum helps me build and demonstrate technician skills such as measuring accurately, operating machines, and handling materials effectively as I progress through the training
	
250
	
3.66
	
.865

	The curriculum focuses more on what I should be able to achieve by
the end of the training, and not just covering the course content.
	250
	3.56
	.830

	I am learning up-to-date topics such as automation, CAD/CAM, CNC
machining, maintenance engineering, and industry safety, which are relevant to current industry practices
	250
	3.58
	.885

	The institution provides access to machines such as lathes, welding
machines, and drilling machines, and we use them during all practical sessions
	250
	3.63
	.998

	All the units in the curriculum are relevant to my course and contribute
to my understanding and skill development
	250
	3.66
	.878

	Overall Mean Score
	250
	3.62
	0.891



The results in Table 4.12 shows that trainees agreed (mean = 3.66; std. deviation = .865) that the curriculum helped them build and demonstrate technician skills such as measuring accurately, operating machines, and handling materials effectively as they progress through the training. These findings align with Muthuri (2023) who emphasizes that CBE in TVET must ensure progressive skill accumulation, which aligns with trainees' recognition of systematic skill development. Also, the trainees agreed (mean = 3.56; std. deviation = .830) that the curriculum focused more on what they should be able to achieve by the end of the training, and not just covering the course content. Moreover, the trainees agreed (mean = 3.58; std. deviation= .885) that they are learning up-to-date topics such as automation, CAD/CAM, CNC machining, maintenance engineering, and industry safety, which are relevant to current industry practices. The results agreed with Bakar et al. (2025) who highlighted the need for curricula to incorporate emerging technologies (such as automation, CNC) to meet industry demands—confirmed by trainees' positive response to modern topics. Additionally, the trainees agreed (mean = 3.63; std. deviation = .998) that the institution provided access to machines such as lathes, welding machines, and drilling machines, and we use them during all practical sessions. These results concurred with Kekae (2023) who stressed on the hands-on competency demonstration, reflected in trainees' ability to operate machines and apply technical skills. Finally, the trainees agreed that (mean = 3.66; std. deviation = .878) that all the units in the curriculum are relevant to their course and contribute to their understanding and skill development. These results agreed with Ofori-Manteaw et al. (2025, p. 4) who noted that soft skills (e.g., safety, communication) are often embedded in technical units, which trainees acknowledge as contributing to their development.
[bookmark: _Hlk206065429][bookmark: _Hlk206065489]The result from the interview schedule with the principals and head of departments mechanical engineering revealed that 8 out of 8 interviewees stated that the TVET institutions does not have the authority to design the curriculum, reviews are initiated based on updates from TVETA - CDACC. The academic board is involved in reviewing how well the existing curriculum supports OBE, making necessary adjustments where possible. Furthermore, the 5 out of 8 of the interviewees highlighted that in the CBET programs, students are expected to demonstrate competencies such as proficiency in machine operation, AutoCAD, and mechanical system assembly by the end of each term. For example, lathe operations and AutoCAD designs are key performance indicators in our assessments. Moreover, 8 out 8 interviewees cited that there have been recent adjustments focusing on enhancing practical skills. Industry feedback has emphasized the need for graduates to be job-ready with hands-on experience. As a result, the curriculum has been adapted to ensure students engage more with real-world tasks and industry-standard practices. The interviewees were quoted as follows:
“…While our institution does not have the authority to design the curriculum, reviews are initiated based on updates from TVETA-CDACC. The academic board is involved in reviewing how well the existing curriculum supports OBE, making necessary adjustments where possible.” [TVC - Interviewees feedback]

Certain institutions lack the legal authority to create totally new curriculum; however, they may modify delivery methods and suggest changes through formal review procedures. Conversely, Kenyan law grants National Polytechnics the authority to formulate and create their own curricula. Consequently, although TVCs can evaluate and modify the execution of current curricula to conform to OBE principles, they lack the authority to unilaterally develop new curricula.
Also,
“…Yes. In the CBET programs, students are expected to demonstrate competencies such as proficiency in machine operation, AutoCAD, and mechanical system assembly by the end of each term. For example, lathe operations and AutoCAD designs are key performance indicators in our assessments.” [Interviewees feedback]
and,
“…There have been recent adjustments focusing on enhancing practical skills. Industry feedback has emphasized the need for graduates to be job-ready with hands-on experience. As a result, the curriculum has been adapted to ensure students engage more with real-world tasks and industry-standard practices.” [Interviewees feedback]
The results above concurred with Davim (2023), who asserted that a well-designed curriculum incorporated fundamental mechanical engineering concepts while encouraging multidisciplinary study and practical applications. In addition, the results agreed with Mlotshwa (2023) who stated that a curriculum that is aligned with OBE incorporated a CBE approach in TVET, combining theoretical knowledge with practical training. Moreover, Bakar et al. (2025) argued that in order to keep up with changing industrial demands and technological breakthroughs, effective TVET curriculum should also be adaptable and updated frequently.
[bookmark: 4.5_Teaching_methods_and_effectives_of_O][bookmark: _bookmark94][bookmark: _Toc206065984][bookmark: _Toc213164585]4.5 Teaching Methods and Effectives of OBE Implementation
Third objective of the study was to examine the effect of teaching methods used in mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The study gathered trainers’ responses on teaching methods and effectiveness of OBE implementation and results summarized in Table 4.13.
[bookmark: _bookmark95]

[bookmark: _Toc206064758][bookmark: _Toc213099091]Table 4. 13: Descriptive Statistics on Trainers’ response on Teaching Methods and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	I plan the teaching methods to be used for different topics to ensure learners achieve the desired learning objectives
	24
	4.29
	.908

	I am able to structure lesson plans effectively since I have appropriate
teaching materials.
	24
	4.21
	.884

	I always use learner-centered teaching methods, such as cooperative
learning, problem-based learning, case studies among others which are in line with OBE framework
	24
	4.37
	.970

	I use teaching methods encourage students to learn independently by
assigning self-directed tasks
	24
	4.21
	.932

	I prepare lesson plans and teaching materials that are guided by the
expected outcomes of the course.
	24
	3.96
	.999

	I integrate industry-relevant tasks and examples to ensure students gain
practical, outcome-based skills.
	24
	4.29
	.955

	I use continuous and formative assessments to track students’ progress
toward learning outcomes.
	24
	4.25
	.944

	Overall Mean Score
	24
	4.23
	0.942



The results in Table 4.13 reveals that trainers agreed (mean = 4.29; std. deviation = .908) that they plan the teaching methods to be used for different topics to ensure learners achieve the desired learning objectives. This finding concurred with Ofori-Manteaw et al. (2025, p. 4) who advocated for simulation/virtual labs, though this study highlights hands-on workshops as the primary method. In addition, the results agreed with Kekae (2023) stress continuous assessment to ensure outcome attainment, reflected in trainers' approaches.
Also, the trainers agreed (mean = 4.21; std. deviation = .884) they are able to structure lesson plans effectively since they have appropriate teaching materials. In addition, the results show that the trainers agreed (mean = 4.37; std. deviation = .970) that they always use learner- centered teaching methods, such as cooperative learning, problem-based learning, case studies among others which are in line with OBE framework. Moreover, the trainers agreed (mean = 4.21; std. deviation = .932) that they use teaching methods encourage students to learn independently by assigning self-directed tasks. Furthermore, the trainers agreed (mean = 3.96; std. deviation = .999) that they prepare lesson plans and teaching materials that are guided by the expected outcomes of the course. Additionally, the trainers agreed (mean = 4.29; std. deviation = .955) that they integrate industry-relevant tasks and examples to ensure students gain practical, outcome-based skills. The results concurred with Muthuri (2023) argue hands- on workshops are superior to lectures for skill retention validated by trainers’ methods.
These results concurred with Ofori-Manteaw et al. (2025, p. 4) backward design is evident, as trainers plan methods based on target competencies. Also agreed with Donnelly & Fitzmaurice (2005) who stated that self-directed learning fosters deeper technical mastery strength.
Finally, Table 4.13 results shows that trainers agreed (mean = 4.25; std. deviation = .944) that they use continuous and formative assessments to track students’ progress toward learning outcomes. The overall mean score of 4.23 indicated agreement that trainers actively practicing OBE-aligned teaching, including planning, assessment, and learner-centered strategies. Trainers are using relevant methods and strategies to ensure mechanical engineering students develop both theoretical and hands-on competence. The only minor area for improvement is ensuring all lesson plans are strictly outcome-guided.
The above results concurred with Muthuri (2023) who highlighted that the acquisition of practical skills in mechanical engineering training is further improved via simulation- based learning and virtual laboratories. The trainers acted as facilitators, assisting students through peer conversations, practical workshops, and collaborative learning.
Moreover, the study collected data from the trainees on teaching methods and effectiveness of OBE implementation. The data collected are jotted in Table 4.14
[bookmark: _bookmark96][bookmark: _Toc206064759][bookmark: _Toc213099092]Table 4. 14: Descriptive Statistics on Trainees’ response on Teaching Methods and Effectiveness of OBE Implementation

	Statements
	N
	Mean
	Std.
Deviation

	My trainers use teaching methods that encourage independent learning by clearly directing me on what I am supposed to learn
	250
	3.59
	.856

	The teacher gives me opportunities to actively participate and do tasks
in class, rather than doing everything on their own.
	250
	3.69
	.859

	The teacher does not only dictate notes; sometimes we are given topics
to research, discuss, and present
	250
	3.62
	.912

	After every lesson, I am given assignments and additional reading
materials that encourage me to conduct independent research.
	250
	3.74
	.842

	The teacher regularly uses teaching aids such as charts, objects, videos,
and pictures to explain concepts to enhance our understanding
	250
	3.66
	.883

	Overall mean Score
	250
	3.66
	0.87



The results in Table 4.14 shows that trainees agreed (mean = 3.59; std. deviation = .856) that their trainers used teaching methods that encouraged independent learning by clearly directing them on what they are supposed to learn. The results concurred with Kekae (2023) argue that self-directed learning fosters deeper understanding, which trainers promote through assignments and research Also, the trainees agreed (mean = 3.69; std. deviation = .859) that the teacher gives them opportunities to actively participate and do tasks in class, rather than doing everything on their own. Moreover, the trainees agreed (mean = 3.62; std. deviation = .912) that the teacher does not only dictate notes; sometimes they are given topics to research, discuss, and present. The findings aligned with Spitzig (2021) who highlighted that student engagement correlates with skill retention, reflected in trainees' positive response to participatory methods. Additionally, the trainees agreed (mean = 3.74; std. deviation = .842) that after every lesson, they are given assignments and additional reading materials that encouraged them to conduct independent research. Finally, the trainees agreed that (mean = 3.66; std. deviation = .883) that teacher regularly uses teaching aids such as charts, objects, videos, and pictures to explain concepts to enhance their understanding. These results concurred with Kekae (2023) who noted that visual and interactive media enhance comprehension in technical subjects like mechanical engineering
[bookmark: _Hlk206065662][bookmark: _Hlk206065697]The result from the interview schedule with the principals and head of departments mechanical engineering revealed that 8 out of 8 interviewees highlighted that the teaching methods are learner-centered approaches such as problem-based learning, project-based learning, and simulations. In addition, for the trainers to consistently use learner-centered teaching methods in their delivery the institutions apply peer reviews and class observations. Moreover, 7 out of 8 interviewees stated that the staffs are encouraged to attend CBET and pedagogy training sessions in enhancing OBE-aligned teaching practices. Additionally, 8 out of 8 interviewees highlighted that the most effective teaching methods for delivering the mechanical engineering technician curriculum in line with OBE principles included project-based learning, simulations, flipped classrooms, and peer instruction. The interviewees were quoted as follows:
“…We strongly encourage our trainers to use learner-centered teaching methods that foster active participation and application of knowledge. These methods include problem-based learning, project-based learning, and simulation exercises. These teaching strategies are effective in helping students bridge the gap between theory and practice, allowing them to develop problem-solving
skills and gain hands-on experience in real-world scenarios.” [Interviewees feedback]
Additionally,
“…Yes, our staff development programs are designed to enhance OBE-aligned teaching practices. Trainers have participated in CBET-specific training and pedagogical workshops facilitated by experts from Kenya School of TVET and other professional organizations. These programs focus on improving teaching methodologies, assessment techniques, and the integration of industry feedback into teaching practices to ensure alignment with OBE principles.” [Interviewees feedback]
Moreover,
“…To ensure consistent use of learner-centered methods, we conduct peer reviews and class observations. Trainers are provided with regular feedback and encouraged to engage in continuous professional development. We facilitate workshops and training sessions to equip trainers with the skills needed to implement learner-centered teaching effectively. Additionally, trainers are encouraged to share best practices with their peers during departmental meetings.” [Interviewees feedback]
and,

“… We find project-based learning, simulations, flipped classrooms, and peer instruction to be the most effective methods for delivering the mechanical engineering curriculum in line with OBE principles. These methods promote student engagement, critical thinking, and the ability to demonstrate practical competencies. They allow students to apply theoretical knowledge to real-world problems, fostering a deeper understanding of the subject matter.” [Interviewees feedback]

[bookmark: 4.6_Assessment_methods_and_effectiveness][bookmark: _bookmark97][bookmark: _Toc206065985][bookmark: _Toc213164586]4.6 Assessment Methods and Effectiveness of OBE Implementation
Final objective of the study was to determine the effect of assessment methods employed in mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The data collected was summarized in Table 4.15.
[bookmark: _bookmark98][bookmark: _Toc206064760][bookmark: _Toc213099093]

Table 4. 15: Descriptive Statistics on Trainers’ response on Assessment Methods and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	The assessment accurately measures the intended leaning outcomes
	24
	4.29
	.955

	Industrial experts take part in the development of assessment tools
	24
	4.08
	1.381

	The assessment is free from bias and is not influenced by factors like
learners’ culture, linguistic and economic background
	24
	4.08
	1.100

	The assessments focus on engineering principles, Repairs and industry-
relevant practical skills such as fabrication and maintenance.
	24
	4.25
	.989

	The assessments reveal new insights about student understanding and
challenge them to apply knowledge in a meaningful way
	24
	3.96
	.999

	The assessment tools are designed as per critical aspects in the
Occupational standards (OS)
	24
	4.25
	.897

	The assessment allows students to demonstrate their unique strengths
and their learning styles
	24
	4.29
	.859

	The areas where learners need to improve are clearly identified, making
it easy to provide feedback.
	24
	4.12
	.900

	Learners take all assessments seriously as they help them identify them
areas of competence.
	24
	3.92
	1.018

	Overall Mean Score
	24
	4.14
	1.011



The study results in Table 4.15 show that trainers agreed (mean = 4.29; std. deviation = .955) that the assessment accurately measured the intended leaning outcomes. The finding aligns with Geetey et al. (2024) emphasizes competency-based assessments in OBE, which this program achieves through industry-relevant tasks. Moreover, trainers agreed (mean = 4.08; std. deviation = 1.381) that industrial experts take part in the development of assessment tools. This finding concurred with Geetey et al. (2024) who highlighted industry collaboration as critical for ensuring workforce relevance. Also, trainers agreed (mean = 4.08; std. deviation = 1.100) that the assessment was free from bias and is not influenced by factors like learners’ culture, linguistic and economic background. The results agreed with Andrade (2005)’s portfolio assessments parallel this program’s use of practical demonstrations (such as fabrication tasks).
Further, the results in Table 4.15 reveals that trainers agreed (mean = 4.25; std. deviation = .989) that the assessments focused on engineering principles, repairs and industry-relevant practical skills such as fabrication and maintenance. Additionally, the trainers agreed (mean = 3.96; std. deviation = .999) that the assessments revealed new insights about student understanding and challenge them to apply knowledge in a meaningful way. In addition, trainers agreed (mean = 4.25; std. deviation = .897) that the assessment tools are designed as per critical aspects in the occupational standards (OS). Moreover, the trainers agreed (mean = 4.29; std. deviation = .859) that the assessment allowed students to demonstrate their unique strengths and their learning styles. These results concurred with Mufanti et al. (2024, p. 3) who advocated for performance-based assessments (e.g., troubleshooting, design)—confirmed by trainers' focus on applied engineering skills. Also, the results aligned with ABET (2018) who said we required outcome aligned evaluations, reflected in the strong OS integration.
Also, the trainers agreed (mean = 4.12; std. deviation = .900) that the areas where learners need to improve are clearly identified, making it easy to provide feedback. These results concurred with Mufanti et al. (2024, p. 3) note that feedback loops are vital for OBE; this program. Finally, the trainers agreed (mean = 3.92; std. deviation = 1.018) that learners take all assessments seriously as they help them identify their areas of competence. The overall assessment mean is 4.14, which indicated a generally positive perception of assessment practices. This confirmed Gus Geetey et al. (2024) who found out those meaningful assessments boost learner motivation. Trainers believe that assessments mostly align with intended learning outcomes and help identify areas for learner improvement. Assessments are well-aligned with industry, occupational standards, and engineering skills. Tools are flexible to accommodate different learners and identify gaps and there is strong confidence in assessment validity and feedback mechanisms.
The results implied that the assessment practices within mechanical engineering training under OBE are robust, with strong alignment to intended outcomes, industry relevance, and learner diversity. Enhancing industrial collaboration, reinforcing the importance of assessments among learners, and designing tasks that provoke deeper cognitive engagement could further elevate quality.
Also, the study gathered the trainees’ response on assessment methods and effectiveness of OBE implementation. The data collected was noted in Table 4.16


[bookmark: _bookmark99][bookmark: _Toc206064761][bookmark: _Toc213099094]Table 4. 16:  Descriptive Statistics on Trainees’ response on Assessment Methods and Effectiveness of OBE Implementation
	Statements
	N
	Mean
	Std.
Deviation

	The assessments accurately measure my knowledge and key engineering skills relevant to the workplace, such as automation, CAD/CAM, CNC machining, maintenance engineering, and industry safety.
	
250
	
3.56
	
.868

	My assessments reflect the areas I have learned, including interpreting
technical drawings, operating machines, automation, CAD/CAM, CNC machining, maintenance, and industry safety
	250
	3.61
	.913

	I get helpful feedback on my work from my teacher, which helps me
identify areas I need to improve
	250
	3.76
	.874

	The assessments are fair and not influenced by my culture, language,
or economic background.
	250
	3.84
	.804

	The assessments focus on engineering principles, repairs, and practical
skills like fabrication and maintenance that are relevant to the industry
	250
	3.72
	.880

	Overall mean Score
	250
	3.7
	0.868



Table 4.16 reveals that trainees agreed (mean = 3.59; std. deviation = .856) that assessments accurately measured their knowledge and key engineering skills relevant to the workplace, such as automation, CAD/CAM, CNC machining, maintenance engineering, and industry safety.  This concurred with Mufanti et al. (2024, p. 3) stresses that authentic assessments should mirror workplace tasks. Also, the trainees agreed (mean = 3.61; std. deviation = .913) that their assessments reflect the areas they have learned, including interpreting technical drawings, operating machines, automation, CAD/CAM, CNC machining, maintenance, and industry safety. The findings confirmed Muthuri (2023) who mandated applied skill evaluation, which trainees recognize in the program’s focus on automation, machining, and safety. Moreover, the trainees agreed (mean = 3.76; std. deviation = .874) that they get helpful feedback on their work from their teacher, which helps them identify areas they need to improve. The results were in aligned with Geetey et al. (2024) who noted that formative feedback boosts technical skill mastery. Additionally, the trainees agreed (mean = 3.84; std. deviation = .804) that the assessments are fair and not influenced by their culture, language, or economic background. The results agreed with Mufanti et al. (2024, p. 3) who warns that TVET assessments often disadvantage marginalized groups; this program counters that trend. Finally, the trainees agreed (mean = 3.72; std. deviation = .880) that the assessments focused on engineering principles, repairs, and practical skills like fabrication and maintenance that are relevant to the industry. The results concurred with Geetey et al. (2024) mandates applied skill evaluation, which trainees recognize in the program’s focus on automation, machining, and safety.
The result from the interview schedule with the principals and head of departments mechanical engineering revealed that 7 out of 8 interviewees highlighted that they employed a combination of formative and summative assessments to evaluate the effectiveness of our training programs in meeting OBE goals. These assessments included practical evaluations, theory exams, continuous assessment tests (CATs), project work, and feedback from industrial attachments. Mentorship reports and evaluations from industry partners also contribute to the overall assessment. The continuous feedback mechanism allowed them to monitor student progress and make necessary adjustments to ensure competency development. Moreover, 8 out of 8 interviewees indicated that assessment methods are closely aligned with industry requirements through the involvement of industry partners in the assessment process. We incorporate feedback from industrial attachments and ensure that our assessments reflect the skills and knowledge required by employers. This ensures that our students are well-prepared for the challenges they will face in the workforce. The interviewees were quoted as follows:
“…We employ a combination of formative and summative assessments to evaluate the effectiveness of our training programs in meeting OBE goals. These assessments include practical evaluations, theory exams, continuous assessment tests (CATs), project work, and feedback from industrial attachments. Mentorship reports and evaluations from industry partners also contribute to the overall assessment. The continuous feedback mechanism allows us to monitor student progress and make necessary adjustments to ensure competency development.” [Interviewees feedback]
In addition,
“Our assessment methods are closely aligned with industry requirements through the involvement of industry partners in the assessment process. We incorporate feedback from industrial attachments and ensure that our assessments reflect the skills and knowledge required by employers. This ensures that our students are well-prepared for the challenges they will face in the workforce.” [Interviewees feedback]
And,
“…Assessment results play a crucial role in guiding curriculum and instructional changes. If students perform poorly in certain areas, we review and adjust our teaching methods, allocate more time to challenging topics, and make curriculum revisions where necessary. We also provide additional support to students in areas where they are struggling, such as remedial lessons or one-on- one tutoring.” [Interviewees feedback]
The results above were in lined with Geetey et al. (2024) who asserted that performance-based examinations required students to do real-world activities like designing, constructing, or troubleshooting mechanical components was an example of an effective OBE assessment. Additionally, the results concurred with Mufanti et al. (2024, p. 3) highlighted that assessments methods for students to meet the desired learning outcomes included competency-based, formative, and summative in an ideal OBE framework to make sure that students are judged on their application of knowledge rather than just their recall of it.
[bookmark: 4.7_Effectiveness_of_Outcome-Based_Mecha][bookmark: _bookmark100][bookmark: _Toc206065986][bookmark: _Toc213164587]4.7 Effectiveness of Outcome-Based Mechanical Engineering Technician Training 
General objective of the study was to investigate the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The results are recorded in Table 4.17.
[bookmark: _bookmark101]Table 4. 17: Effectiveness of OBE Implementation
	
	Trainers
	students

	Statements
	N
	Mean
	Std. Deviation
	N
	Mean
	Std. Deviation

	The syllabus coverage has been achieved adequately
	24
	4.29
	.908
	250
	3.71
	.930

	Students have achieved practical skills
	24
	4.21
	.884
	250
	3.59
	.902

	There is Improved performance of the institution
	24
	4.08
	1.100
	250
	3.56
	.830

	The Institutional goals have been achieved
	24
	4.25
	.989
	250
	3.58
	.885

	Overall mean Score
	24
	
	
	250
	3.61
	0.887



The results in Table 4.17 shows that trainers (mean = 4.29; std. deviation = .908) and trainees (mean = 3.71; std. deviation = .930) agreed that the syllabus coverage has been achieved adequately. Also, trainers (mean = 3.21; std. deviation = .884) and trainees (mean = 3.59; std. deviation = .902) agreed that students have achieved practical skills. Moreover, trainers (mean = 4.08; std. deviation =1.100) and trainees (mean = 3.56; std. deviation = .830) agreed that there was improved performance of the institution. Finally, trainers (mean = 4.25; std. deviation = .989) and trainees (mean = 3.58; std. deviation = .885) agreed that the institutional goals have been achieved. These results affirm that the Outcome-Based Education (OBE) approach in mechanical engineering training has translated into effective syllabus delivery, skilled student output and perceived institutional success. This offers a solid foundation for scaling or refining OBE approaches in similar TVET institutions. These results aligned with Geetey et al. (2024) who stated that institutional goals should mirror graduate outcomes. Also, it concurred with Muthuri (2023) who highlighted that effective TVET institutions demonstrate measurable impact. In addition, the study results agreed with Mufanti et al. (2024, p. 3) who stated that hands-on skills often better retained than theoretical knowledge.
The result from the interview schedule with the principals and head of departments mechanical engineering revealed that 8 out of 8 interviewees highlighted that the outcome-based education (OBE) approach in mechanical engineering training has translated into effective syllabus delivery, skilled student output and perceived institutional success. This offered a solid foundation for scaling or refining OBE approaches in TVET institutions in public TVET in Mount Kenya region. The interviewees were quoted as follows:
“…the outcome-based education approach in mechanical engineering training has led to effective syllabus coverage, enhanced practical skills among students and improved institutional performance.” [Interviewees feedback]



[bookmark: 4.8_Correlation_analysis][bookmark: _bookmark102][bookmark: _Toc206065987][bookmark: _Toc213164588]4.8 Correlation Analysis
The correlation on the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region was tested using Pearson’s coefficient of correlation (r) and probability value (p-value) analysis. A correlation was considered significant when the resulting p-value was equal to or below 0.05 (p-value ≤ 0.05). Correlation values (r) close to zero meant a weak relationship and r close to one meant a strong correlation existed. The Correlation results are recorded in Tables 4.18 and 4.19.
[bookmark: _bookmark103]Table 4. 18: Correlation Analysis on Trainers about the Effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya Region
	
	Learning Objective
	Curriculum Structure
	Teaching Methods
	Assessment Methods
	Effectiveness of OBE implementation

	Learning Objective
	Pearson Correlation
	1
	.894**
	.895**
	.777**
	.856**

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

	
	N
	24
	24
	24
	24
	24

	Curriculum Structure
	Pearson Correlation
	.894**
	1
	.883**
	.814**
	.907**

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

	
	N
	24
	24
	24
	24
	24

	Teaching Methods
	Pearson Correlation
	.895**
	.883**
	1
	.691**
	.882**

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

	
	N
	24
	24
	24
	24
	24

	Assessment Methods
	Pearson Correlation
	.777**
	.814**
	.691**
	1
	.896**

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

	
	N
	24
	24
	24
	24
	24

	Effectiveness of OBE implementation
	Pearson Correlation
	.856**
	.907**
	.882**
	.896**
	1

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

	
	N
	24
	24
	24
	24
	24

	**. Correlation is significant at the 0.01 level (2-tailed).


[bookmark: _bookmark104]Table 4. 19: Correlation analysis on Trainees about the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya Region.
	
	Learning Objective
	Curriculum Structure
	Teaching Methods
	Assessment Methods
	Effectiveness of OBE implementation

	Learning Objective
	Pearson Correlation
	1
	.796**
	.778**
	.755**
	.849**

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

	
	N
	250
	250
	250
	250
	250

	Curriculum Structure
	Pearson Correlation
	.796**
	1
	.758**
	.749**
	.874**

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

	
	N
	250
	250
	250
	250
	250

	Teaching Methods
	Pearson Correlation
	.778**
	.758**
	1
	.757**
	.757**

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

	
	N
	250
	250
	250
	250
	250

	Assessment Methods
	Pearson Correlation
	.755**
	.749**
	.757**
	1
	.747**

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

	
	N
	250
	250
	250
	250
	250

	Effectiveness of OBE implementation
	Pearson Correlation
	.849**
	.874**
	.757**
	.747**
	1

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

	
	N
	250
	250
	250
	250
	250

	**. Correlation is significant at the 0.01 level (2-tailed).



From Tables 4.18 and 4.19, the results showed that both Trainers (r=0.856, p=0.000) and Trainees (r=0.849, p=0.000) cited a strong significant positive relationship and between the learning objective and effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region at 0.01 level in a two tailed test. Further, the results revealed that Trainers (r=0.907, p=0.000) and Trainees (r=0.874, p=0.000) indicated the existence of a strong significant positive relationship between the curriculum structures and effectiveness of OBE implementation at 0.01 level in a two tailed test. Moreover, the results indicated that trainers (r=0.882, p=0.000) and trainees (r=0.757, p=0.000) stated a strong significant relationship between the teaching methods and effectiveness of OBE implementation at 0.01 level in a two tailed test. In Conclusion, Correlational analysis revealed that trainers (r=0.896, p=0.000) and trainees (r=0.747, p=0.000) indicated a strong significant relationship between the assessment methods and effectiveness of OBE implementation at 0.01 level in a two tailed test.
The results showed that all components (learning objectives, curriculum structure, teaching methods, and assessment) are strongly interrelated. The study concludes that, Outcome-Based Education (OBE) is more effective when all core components especially curriculum structure and assessment methods are well aligned with the intended learning objectives and by appropriate teaching methods.
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[bookmark: SUMMARY_OF_RESULTS,_CONCLUSIONS_AND_RECO][bookmark: _bookmark106][bookmark: _Toc206065989][bookmark: _Toc213164590]SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1 [bookmark: 5.1_Introduction][bookmark: _bookmark107][bookmark: _Toc206065990][bookmark: _Toc213164591]Introduction
This chapter presents summary of the findings, conclusions and recommendations of the study based on the objective of the study which sought to investigate the effectiveness of outcome- based mechanical engineering technician training in public technical and vocational institutions in Mount Kenya region.
5.2 [bookmark: 5.2_Summary_of_results][bookmark: _bookmark108][bookmark: _Toc206065991][bookmark: _Toc213164592]Summary of Results
[bookmark: 5.2.1_Learning_objectives_and_effectiven][bookmark: _bookmark109][bookmark: _Toc206065992][bookmark: _Toc213164593]5.2.1 Learning Outcomes and Effectiveness of OBE Implementation
The first objective was to determine the effect of learning objectives of mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The study results established that trainers (r=0.856, p=0.000) agreed that there was a strong significant positive relationship between the learning objective and effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. In addition, the results of the study showed that trainees (r=0.849, p=0.000) believed that there was a strong significant positive relationship between the learning objective and effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The result from the interview schedule with the principals and head of departments mechanical engineering revealed that the development of learning objectives was primarily guided by the national curriculum frameworks provided by TVETA - CDACC for CBET programs, and by KNEC for traditional programs.
[bookmark: 5.2.2_Curriculum_structures_and_effectiv][bookmark: _bookmark110][bookmark: _Toc206065993][bookmark: _Toc213164594]5.2.2 Curriculum Structures and Effectives of OBE Implementation
The second objective was to evaluate the effect of the mechanical engineering technician curriculum structures on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The study results revealed that trainers (r=0.907, p=0.000) agreed that there was existence of a strong significant positive relationship between the curriculum structures and effectiveness of OBE implementation. Additionally, the study results revealed that trainees (r=0.874, p=0.000) cited that there was a strong significant positive relationship between the curriculum structures and effectiveness of OBE implementation. The findings from the principals and head of departments development of learning objectives was primarily guided by the national curriculum frameworks provided by TVETA - CDACC for CBET programs, and by KNEC for traditional programs. In addition, the principals and head of departments indicated that the academic board collaborated with the department’s curriculum committee to adapt these guidelines, tailoring the objectives to meet the needs of the local industries and students
[bookmark: 5.2.3_Teaching_methods_and_effectives_of][bookmark: _bookmark111][bookmark: _Toc206065994][bookmark: _Toc213164595]5.2.3 Teaching Methods and Effectives of OBE Implementation
Third objective of the study was to examine the effect of teaching methods used in mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The results revealed that trainers (r=0.882, p=0.000) agreed that there was a strong significant relationship between the teaching methods and effectiveness of OBE implementation. Furthermore, the study results showed that trainees (r=0.757, p=0.000) agreed that there was a strong significant relationship between the teaching methods and effectiveness of OBE implementation. The result from the interview schedule with the principals and head of departments mechanical engineering revealed that the teaching methods are learner-centered approaches such as problem-based learning, project-based learning, and simulations. In addition, for the trainers to consistently use learner-centered teaching methods in their delivery the institutions apply peer reviews and class observations. Additionally, they highlighted that the most effective teaching methods for delivering the mechanical engineering technician curriculum in line with OBE principles included project-based learning, simulations, flipped classrooms, and peer instruction.
[bookmark: 5.2.4_Assessment_methods_and_effectivene][bookmark: _bookmark112][bookmark: _Toc206065995][bookmark: _Toc213164596]5.2.4 Assessment Methods and Effectiveness of OBE Implementation
Final objective of the study was to determine the effect of assessment methods employed in mechanical engineering technician training on effectiveness of OBE implementation in Public Technical and Vocational Institutions in Mount Kenya region. The study results revealed that trainers (r=0.896, p=0.000) indicated a strong significant relationship between the assessment methods and effectiveness of OBE implementation. Also, the results showed that trainees (r=0.747, p=0.000) agreed that there was a strong significant relationship between the assessment methods and effectiveness of OBE implementation.
[bookmark: 5.2.5_Effectiveness_of_Outcome-Based_Mec][bookmark: _bookmark113][bookmark: _Toc206065996][bookmark: _Toc213164597]5.2.5 Effectiveness of Outcome-Based Mechanical Engineering Technician Training
The general objective of the study was to investigate the effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public Technical and Vocational Institutions in Mount Kenya region. The study results showed that the outcome-based education (OBE) approach in mechanical engineering training had translated into effective syllabus delivery, skilled student output and perceived institutional success with a mean score of 3.61 and standard deviation of 0.887. The result from the interview schedule with the principals and head of departments mechanical engineering revealed that the outcome-based education (OBE) approach in mechanical engineering training has translated into effective syllabus delivery, skilled student output and perceived institutional success. This offered a solid foundation for scaling or refining OBE approaches in TVET institutions in public TVET in Mount Kenya region
5.3 [bookmark: 5.3_Conclusions][bookmark: _bookmark114][bookmark: _Toc206065997][bookmark: _Toc213164598]Conclusion Drawn from the Results
[bookmark: 5.4_Recommendations][bookmark: _bookmark115][bookmark: _Toc206065998]Based on the study findings, it was concluded that the effectiveness of Outcome-Based Education (OBE) implementation in Public Technical and Vocational Institutions within the Mount Kenya region is significantly influenced by several key factors. The study established that learning objectives play a crucial role in guiding the teaching and learning process, thereby enhancing the overall effectiveness of OBE implementation. Clear, measurable, and well-aligned learning objectives ensure that both instructors and learners focus on achieving the desired competencies and outcomes.
Furthermore, the study concluded that curriculum structures have a statistically significant impact on the success of OBE implementation. Well-designed and flexible curricula that integrate industry needs, practical training, and competency-based modules provide an enabling environment for effective teaching and learning.
The findings also indicated that teaching methods significantly affect the implementation of OBE. Learner-centered and participatory teaching approaches, which emphasize skill acquisition and knowledge application, contribute positively to achieving OBE goals. Effective teaching methods ensure that students actively engage in learning activities that promote critical thinking and problem-solving abilities.
Lastly, assessment methods were found to have a significant influence on the effectiveness of OBE implementation. The use of continuous, performance-based, and competency-oriented assessment strategies helps to measure learners’ mastery of skills and knowledge more accurately. Such assessment practices align well with the principles of OBE, promoting accountability and continuous improvement in the learning process.
In summary, the study concluded that the successful implementation of Outcome-Based Education in Public Technical and Vocational Institutions within the Mount Kenya region largely depends on the proper alignment and integration of learning objectives, curriculum structures, teaching methods, and assessment practices.
5.4 [bookmark: _Toc213164599]Recommendations 
[bookmark: 5.5_Suggestion_for_Further_Research][bookmark: _bookmark116][bookmark: _Toc206065999]Based on the findings and conclusions of the study, several recommendations were made to enhance the effectiveness of Outcome-Based Education (OBE) implementation in Public Technical and Vocational Education and Training (TVET) institutions within the Mount Kenya region.
First, the management of public TVET institutions should ensure continuous collaboration with the Technical and Vocational Education and Training Authority (TVETA) and the Curriculum Development, Assessment, and Certification Council (CDACC) to promote the effective delivery of learning objectives in OBE programs. Strengthening partnerships with local industries is also essential to align training programs with labor market needs and the specific competencies required by learners.
Secondly, collaboration between TVET institutions and TVETA-CDACC should extend to the design and review of curricula. Regular curriculum updates should be guided by feedback from regulatory bodies and industry partners to ensure that training programs remain relevant and responsive to emerging trends. The institutions’ academic boards should actively participate in reviewing and refining curricula that support OBE, ensuring alignment between institutional goals and national education standards.

Thirdly, the study recommends that TVET management encourage trainers to adopt learner-centered teaching approaches. Such methods foster active participation, critical thinking, and the application of knowledge, bridging the gap between theory and practice. By engaging learners in problem-solving and experiential learning, institutions can enhance the acquisition of practical skills and competencies demanded by industry.
Additionally, the institutions should employ a combination of formative and summative assessment methods to evaluate the effectiveness of their training programs in achieving OBE outcomes. Integrating mentorship reports and feedback from industry partners into the assessment process will improve monitoring of students’ progress and inform necessary adjustments to enhance competency development.
Finally, the Ministry of Education should organize continuous capacity-building workshops for trainers involved in implementing the Competency-Based Education and Training (CBET) curriculum. These workshops will strengthen trainers’ pedagogical and assessment skills, ensuring they are well-equipped to facilitate effective OBE delivery in line with national education reforms.
5.5 [bookmark: _Toc213164600]Suggestion for Further Research
First, the study suggest that research should be conducted on the effectiveness of Outcome- Based Mechanical Engineering Technician Training in Private Technical and Vocational Institutions in Kenya. Secondly, research can be carried out on the influence of government policy on the realization of OBE implementation on teaching the science courses in secondary schools in Kenya. Also Analyze the impact of governmental policy on the execution of CBE in the instruction of science disciplines inside Kenyan secondary schools. This would make it easier to assess how much policy frameworks support or impede successful OBE practices in secondary education.
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APOLLO MUOKI MAINGI

University of Eldoret,

P.O. Box 476-90101,
Masii
Dear Participant,
Thank you for taking part in this important study aimed at assessing the EFFECTIVENESS OF OUTCOME-BASED MECHANICAL ENGINEERING TECHNICIAN TRAINING IN PUBLIC TECHNICAL AND VOCATIONAL INSTITUTIONS IN MOUNT KENYA REGION. This study is part of the requirements for the award of a Master's Degree in Education, specializing in Technology Education at the University of Eldoret.
The goal of this research is to determine Mechanical Engineering trainers' understanding of outcome-based education based on their teaching methods, to determine the depth of penetration of OBE culture in Mechanical Engineering trainers, to examine the key challenges on the effectiveness of OBE implementation in Mechanical Engineering courses in Kenya and develop guidelines for OBE model.This questionnaire contains several sections designed to capture your background, experiences, and perspectives. Please answer all questions honestly and to the best of your knowledge. All responses will be treated with strict confidentiality and will be used solely for academic purposes.
[image: ]Your contribution is highly valued, and we sincerely appreciate your time and cooperation. Thank you for your assistance.
Yours sincerely,
APOLLO MUOKI MAINGI 
SEDU/TED/M/010/23
[bookmark: Appendix_II:_Questionnaire_For_Mechanica][bookmark: _bookmark120][bookmark: _Toc206066003][bookmark: _Toc213164604]Appendix II: Questionnaire for Mechanical Engineering Trainers
Dear Participant, thank you for taking the time to participate in this research study titled "Effectiveness of Outcome-Based Mechanical Engineering Technician Training in
Public TVET Institutions in Mount Kenya Region." Outcome-based education (OBE) refers to the three programs (CBET, RPL and DUAL TRAINING) being implemented in TVET institutions This study seeks to evaluate the impact, relevance, and overall effectiveness of OBE in shaping skilled mechanical engineering technicians. Your responses will provide valuable insights into the strengths, challenges, and potential improvements in OBE implementation within TVET institutions. The information you provide will be used solely for academic purposes and will remain strictly confidential.

BACKGROUND INFORMATION
Tick appropriately
1. What is your gender?
Male		[ ]
Female		[ ]
2. What is your age bracket?
20 - 30 years		[  ]
31 - 40 years		[  ]
41 - 50 years		[  ]
Above 50 years		[  ]
3. What is your highest level of Education?
Diploma	      [  ]
Degree		      [  ]
Masters                 [  ]
PhD	                  [  ]
Others	                  [  ]
4. How many years have you been teaching in TVET institution? 
Less than 2 years 	[ ]
2 – 5 years  		[ ]
More than 5 years	[ ]
5. Which region is the institution you are teaching located?
Mount Kenya East	[ ]
Mount Kenya West	[ ]

6. Which program form of OBE is being implemented in the institution you are teaching? (select all that apply)
Competence Based Education Training (CBET)	[ ] 
Recognition of Prior Learning (RPL)	[ ]
Dual Training	[ ]
LEARNING OBJECTIVES
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. The learning Objectives for mechanical engineering technician training are clearly stated

Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Strongly agree		[  ]

2 The objectives of the Mechanical Engineering Technician Training program focus on the key competencies that learners are expected to demonstrate upon completion of the course
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]

3 The learning Objectives use measurable and observable terms that can be assessed effectively
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]
4. The learning objectives are well aligned with a competent mechanical engineering technician.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]

5. The learning objectives use clear action verbs that indicates the level of thinking and performance expected
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
6. The objectives are clearly defined and avoid the use of vague terms such as 'understand' or 'know'
Strongly disagree		[  ]
Disagree			[  ]
Neutral			[  ]	
Agree			[  ]
           Strongly agree		[  ]
7. The learning objectives of the Mechanical Engineering Technician Training program are realistic and achievable within the stipulated duration of the program.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
8. The objectives help students gain practical skills such as problem solving, technical and professional skills
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
9. The learning objectives take into account learners' special needs and diverse backgrounds
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]



10. [bookmark: _GoBack]What specific challenges do you face in achieving OBE learning objectives that, if removed, could improve the effectiveness of OBE.
__________________________________________________________________________________________________________________________________
CURRICULUM STRUCTURE
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)
1 The curriculum reflects essential competencies required of a mechanical engineering technician, which includes interpreting technical drawings, operating mechanical systems, and applying engineering principles.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
  Agree			[  ]
Strongly agree		[  ]
2. The curriculum ensures that after completing each level of training, learners can clearly demonstrate specific technician-level skills (e.g., precision measurement, machine operation, materials handling), showing that skills are being built systematically and progressively?
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]
3. The institution is adequately equipped with training tools and machinery necessary to support the implementation of the mechanical engineering technician curriculum
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
  Agree			[  ]
Strongly agree		[  ]



4. The core units in the curriculum are directly related to the practical skills and knowledge required for mechanical engineering technicians
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
   Agree		[  ]
Strongly agree		[  ]
5. The common units (e.g., communication, ICT, entrepreneurship) are relevant and contribute to the overall competence of mechanical engineering technicians
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[    ]
Strongly agree		[  ]
6. The curriculum focuses more on what students should achieve by the end of their training than just covering course content
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[    ]
Strongly agree		[  ]
7. The mechanical engineering curriculum contains current industry-relevant content such as automation and control, CAD/CAM, CNC machining, maintenance engineering, mechatronics, and industrial safety.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[    ]
Strongly agree		[  ]
8. I have sufficient materials, resources, and support to teach the mechanical engineering curriculum effectively, in line with Outcome-Based Education (OBE) principles.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
9. Which specific units, if any, do you think should be revised in the curriculum of mechanical engineering level 6 to enhance its effectiveness? Please state them.
__________________________________________________________________________________________________________________________________________

TEACHING METHODS
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. I plan the teaching methods to be used for different topics to ensure learners achieve the desired learning objectives
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]
2. I am able to structure lesson plans effectively since I have appropriate teaching materials.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]
Agree			[  ]
Strongly agree		[  ]
3. I always use learner-centered teaching methods, such as cooperative learning, problem-based learning, case studies among others which are in line with OBE framework
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
4. I use teaching methods encourage students to learn independently by assigning self- directed tasks
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]





5. I prepare teaching materials and lesson plans that are guided by the expected outcomes of the course.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
6. I integrate industry-relevant tasks and examples to ensure students gain practical, outcome-based skills.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]


7. I use continuous and formative assessments to track students’ progress toward learning outcomes.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]

8. Which teaching methods do you believe should be prioritized to enhance the effectiveness of OBE implementation in TVET?
_________________________________________________________________________________________________________________________________________________________________________________________________________




ASSESSMENT METHODS
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)
1. The assessment accurately measures the intended leaning outcomes.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
2. Industrial experts take part in the development of assessment tools
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
3. The assessment is free from bias and is not influenced by factors like learners’ culture, linguistic and economic background
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
4. The assessments focus on engineering principles, Repairs and industry-relevant practical skills such as fabrication and maintenance.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
5. The assessments reveal new insights about student understanding and challenge them to apply knowledge in a meaningful way
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]





6. The assessment tools are designed as per critical aspects in the Occupational standards (OS)
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
7. The assessment allows students to demonstrate their unique strengths and their learning styles
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
8. The areas where learners need to improve are clearly identified, making it easy to provide feedback.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
9. Learners take all assessments seriously as they help them identify their areas of competence.
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]







EFFECTIVENESS OF OBE
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)
1. The syllabus coverage has been achieved adequately
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
2. Students have achieved practical skills
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
3. There is improved performance of the institution
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree			[  ]
4. The institutional goals have been achieved
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]
End
Thank you for your cooperation
[bookmark: Appendix_III:_Questionnaire_For_Mechanic][bookmark: _bookmark121][bookmark: _Toc206066004][bookmark: _Toc213164605]Appendix III: Questionnaire For Mechanical Engineering Trainees
Dear Participant, thank you for taking the time to participate in this research study titled "Effectiveness of Outcome-Based Mechanical Engineering Technician Training in
Public TVET Institutions in Mount Kenya Region." Outcome-based education (OBE) refers to the three programs (CBET, RPL and DUAL TRAINING) being implemented in TVET institutions This study seeks to evaluate the impact, relevance, and overall effectiveness of OBE in shaping skilled mechanical engineering technicians. Your responses will provide valuable insights into the strengths, challenges, and potential improvements in OBE implementation within TVET institutions. The information you provide will be used solely for academic purposes and [image: ]ill remain strictly confidential.
Background information
Tick appropriately
1. What is your gender?
Male	[  ]
Female	[  ]
2. What is your age bracket?
18 - 25 years	[  ]
26 - 30 years	[  ] 
31 - 35 years	[  ]
Above 35 years	[  ]
3. What was your highest Level of Education before joining this TVET institution? 
Secondary school	[  ]
Certificate		[  ]
Other 			[  ]
4. Which region is the institution you are in located?
Mount Kenya East	[  ] 
Mount Kenya West	[  ]


5. Which program are you in?
Competence based education training (CBET)	[  ] 
Dual training					[  ]
Recognition of prior learning (RPL)		[  ]
6. Which year of study are you in?
First year	[  ]
Second year	[  ]
Third year	[  ]

LEARNING OBJECTIVES
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. My objectives of my course are clearly explained and I understand them
Strongly disagree	[  ]
Disagree		[  ]
Neutral			[  ]	
Agree			[  ]
Strongly agree		[  ]

2. My program teaches the important skills I need to be able to show by the end of the course
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ]	
Agree			[   ]
Strongly agree		[   ]


3. The learning objectives are clear and it is easy to see how my progress can be measured 
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
4. The learning objectives match practical skills which includes technical drawing and CAD (computer – Aided design), machining and Fabrication, fitting and assembly
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]

5. The learning objectives use clear words that help me understand what kind of thinking and words am expected to do after my course
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]


6. The learning objectives are clear and do not use confusing words like ‘understand’ or ‘know’ without explanation
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
7. The amount of content presented in each lesson gives me enough time to understand the learning objectives
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
8. The learning objectives helps me develop practical skills (e.g., welding and fabrication, machine operation, repairs, interpreting drawings)
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]




CURRICULUM STRUCTURE
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. My training enables me to acquire essential skills like interpreting technical drawings, operating mechanical systems and applying engineering principles
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
2. The curriculum helps me build and demonstrate technical skills such as measuring accurately, operating machines, and handling materials effectively as I progress through training
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
3. The curriculum focusses more on what I should be able to achieve by the end of the training, and not just covering the course content
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
4. I am learning up-to-date topics such as automation, CAD/CAM, CNC machining, maintenance engineering, and industry safety, which are relevant to current industry practices
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
5. The institution provides access to machines such as lathes, welding machines, drilling machines and we use them during all practical sessions
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
6. All units in the curriculum are relevant to my course and contribute to my understanding and skill development.
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]



7. In your opinion, are all subjects/units in the curriculum relevant to your course? If not, which ones do you think should be revised or replaced?
______________________________________________________________________________________________________________________________

TEACHING METHODS
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. My trainers use teaching methods that encourage independent learning by clearly directing me on what I am supposed to learn
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
2. The teacher gives me opportunities to actively participate and do tasks in class, rather than doing everything on their own
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]



3. The teacher does not only dictate notes; sometimes we are given topics to research, discuss and present
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
4. After every lesson, I am given assignments and additional reading materials that encourages me to conduct independent research
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
5. The teacher regularly uses teaching aids such as chart, objects, videos and pictures to explain concepts to enhance our understanding.
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly Agree 	[    ]
[bookmark: Appendix_IV:_Interview_Schedule_for_Prin][bookmark: _bookmark122]



 ASSESSMENT METHODS
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. The assessments accurately measure my knowledge and key engineering skills relevant to workplace such as automation, CAD/CAM, CNC machining, maintenance engineering and industry safety
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
2. My assessments reflect the areas I have learned, including interpreting technical drawings, operating machines, automation, CAD/CAM, CNC machining, maintenance, and industry safety
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
3. I get helpful feedback on my work from my teacher, which helps me identify areas I need to improve
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
4. The assessment is fair and not influenced by my culture, language, or economic backgrounds
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
5. The assessment focus on engineering principles, repairs and practical skills like fabrication and maintenance that are relevant to the industry
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]

EFFECTIVENESS OF OBE
(Use this scale for all questions in this section: 1 - Strongly Disagree; 2- Disagree; 3-Neutral; 4 – Agree and 5- Strongly Agree)

1. The syllabus coverage has been achieved adequately 
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]

2. Students have achieved practical skills
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
3. There is improved performance of the institution
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]
4. The institutional goals have been achieved
Strongly disagree	[   ]
Disagree		[   ]
Neutral			[   ] 	
Agree			[   ]
Strongly agree		[   ]

End

Thank you for your cooperation


[bookmark: _Toc206066005][bookmark: _Toc213164606]Appendix IV: Interview Schedule for Principals
Dear Participant,

Thank you for taking the time to participate in this research study titled: "Effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public TVET Institutions in the Mount Kenya Region."
This study aims to assess the impact, relevance, and overall effectiveness of Outcome-Based Education (OBE) specifically the implementation of Competency-Based Education and Training (CBET), Recognition of Prior Learning (RPL), and Dual Training Programs in shaping competent mechanical engineering technicians within public TVET institutions. Your insights, as a Head of Department, are invaluable in helping us understand the strengths, challenges, and opportunities for improvement in OBE implementation.  The interview is expected to take approximately 40 minutes and, with your consent, will be audio-recorded for accuracy and thorough analysis. Please note that all information shared will be treated with the utmost confidentiality and will be used solely for academic purposes. Your identity and responses will not be disclosed in any report or publication arising from this research.

A: Learning Objectives
1. How are learning objectives developed and shared with trainers and students?
______________________________________________________________________________________________________________________________

2. Do you believe students meet the intended outcomes of the training for all programs under OBE?
Recognition of prior learning ______________
Competence based education ______________
Dual training___________________________
B: Curriculum
1. How does your curriculum support the goals of Outcome-Based Education?
________________________________________________________________________________________________________________________________

2. Are there regular reviews to ensure the curriculum is still relevant?
________________________________________________________________________________________________________________________________

C: Teaching Methods
1. What teaching methods do your trainers use to support student-centered learning?
_______________________________________________________________________________________________________________________________
2. Are there any challenges faced in using practical or active teaching approaches?
________________________________________________________________________________________________________________________________

D: Assessment Methods
1. How do you ensure that assessments match the intended learning outcomes?
Explain
______________________________________________________________________________________________________________________________

2. Do you think	the assessment	methods help improve	student	skills?
Explain.
______________________________________________________________________________________________________________________________

3. What kind of feedback system exists	for students and trainers?
______________________________________________________________________________________________________________________________


End
Thank you for your cooperation


[bookmark: _Toc206066006][bookmark: _Toc213164607]Appendix V: Interview Schedule for HODs Mechanical Engineering 

Dear Participant,
Thank you for taking the time to participate in this research study titled: "Effectiveness of Outcome-Based Mechanical Engineering Technician Training in Public TVET Institutions in the Mount Kenya Region."
This study aims to assess the impact, relevance, and overall effectiveness of Outcome-Based Education (OBE)—specifically the implementation of Competency-Based Education and Training (CBET), Recognition of Prior Learning (RPL), and Dual Training Programs— in shaping competent mechanical engineering technicians within public TVET institutions.
Your insights, as a Head of Department, are invaluable in helping us understand the strengths, challenges, and opportunities for improvement in OBE implementation.
The interview is expected to take approximately 40 minutes and, with your consent, will be audio-recorded for accuracy and thorough analysis. Please note that all information shared will be treated with the utmost confidentiality and will be used solely for academic purposes. Your identity and responses will not be disclosed in any report or publication arising from this research.
A: Learning Objectives
1. How are learning objectives developed and shared with trainers and students?
____________________________________________________________________________________________________________________________________________________________

2. Do you believe students meet the intended outcomes of the training for all programs under OBE?
Recognition of prior learning ______________
Competence based education ______________
Dual training___________________________

B: Curriculum
1. How does your curriculum support the goals of Outcome-Based Education?
______________________________________________________________________________________________________________________________

2. Are there regular reviews to ensure the curriculum is still relevant?
______________________________________________________________________________________________________________________________
C: Teaching Methods
1. What teaching methods do your trainers use to support student-centered learning?
______________________________________________________________________________________________________________________________
2. Are there any challenges faced in using practical or active teaching approaches?
______________________________________________________________________________________________________________________________

C: Assessment Methods
1. How do you ensure that assessments match the intended learning outcomes?
explain	
______________________________________________________________________________________________________________________________   
2. Do you	 think the assessment	methods help	improve student skills?
explain	
___________________________________________________________________________________________________________________________________________

3. What kind of feedback system exists	for students and trainers?
______________________________________________________________________________________________________________________________

End
Thank you for your cooperation
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Source: Google Map (2025)
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