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The aim of this study was to examine the effectiveness of Competence-Based Training (CBT) in enhancing skill acquisition among automotive students in technical training institutes in eastern Uganda. Specifically, it investigated the influence of instructional resources, infrastructure relevance, human resource capacity, and financial adequacy on students’ practical skill development. A mixed-methods research design was employed, integrating both quantitative and qualitative approaches to provide a comprehensive understanding of the factors affecting CBT implementation and outcomes. The study was conducted in Technical Training Institutes located in Eastern Uganda. Data collection and analysis spanned a defined period aligned with the academic calendar and institutional availability, though the exact duration was not specified.
A total of three hundred forty-one (341) individuals participated, including 288 students, 40 instructors, and 13 administrators, selected through stratified sampling. Questionnaires, interviews, focus group discussions (FGDs), and document analysis were used for data collection. Quantitative data was analyzed using descriptive and inferential statistics with the aid of Mini-Tab 2022 software while qualitative data was thematically analyzed. Validity and reliability was ensured through pilot testing.
On the influence of instructional resources towards CBT, results showed moderately effective (mean = 2.89, SD = 1.28); 75.7% of students used them weekly, but 80.9% faced access challenges. FGDs and interviews confirmed shortages (47% of students, 80% of instructors).
For infrastructure, it was observed that; slightly adequate (mean = 3.24, SD = 1.24); 90.6% of students found it conducive, yet 80% of instructors cited outdated equipment, supported by maintenance logs (60%).
It was also observed that of human resource capacity generally offer support to CBT with (mean = 3.56, SD = 1.10); 77.8% of students noting methodological alignment, but 70% of instructors reported staffing shortages, confirmed by training records.
Finally, financial adequacy was found to be inadequate with mean = 2.84 and SD = 1.32 and 87.5% of students acknowledged its impact on practical training, while 38.5% of administrators lacked funding mechanisms, as revealed through interviews and budget reviews.
The study identified critical gaps in instructional resources, infrastructure, staffing, and financial support that hinder effective skill acquisition under the CBT framework. These findings offer valuable insights for policymakers and educators aiming to strengthen technical education and vocational training in Uganda.
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1. INTRODUCTION
1.1. Background.

Technical training institutes are central in preparing automotive students for a competitive industry, as observed by Tayam & Doncillo, (2023), with global research emphasizing effective training for a skilled workforce Saleh & Ainiah, (2024). Studies, including (Fischer Martinand Jungmann, 2014)
noted diverse approaches. Germany and Japan’s dual education system integrates classroom learning with apprenticeships, enhancing skills Baethge & Wolter, (2015), while U.S. programs like GM’s ASEP align curricula with industry needs through internships Bambang Sudarsono et al., (2021). In Africa, South Africa’s National Artisan Development Strategy boosts artisan training via industry partnerships Siwela & Van Der Bank, (2021), Nigeria updates curricula with modern equipment Bambang Sudarsono et al., (2021), and Kenya’s Competency-Based Training (CBT) under the KNQF and CDACC focuses on practical, outcome-based skills Jwan, (2023).In Uganda, the growing automotive sector faces challenges like limited access, quality issues, curriculum misalignment, and stigma, despite efforts to expand TVET (ILO PROSPECTS (2022), necessitating investments in infrastructure, training, and partnerships. This study targets these gaps in Eastern Uganda to enhance CBT effectiveness and align training with industry needs Justin, (2020).
This research examines the effectiveness of competence-based training (CBT) for automotive students in Uganda’s Eastern Region, with 37 districts and a high demand for automotive services due to agricultural and commercial activities, supported by institutions like St. Kizito and Iganga Technical Institutes. Affected by past civil unrest (1986-1995) from groups like the Lord’s Resistance Army, the region’s education system suffered, and a 2021/2022 UBTEB report highlighted strained resources and overcrowded classrooms (73.0% with over 45 students) despite rising enrolment, prompting an investigation into practical competency gaps, development strategies, and alignment with emerging automotive technology trends.
The automotive sector’s significant contribution to Uganda’s economy calls for the need for a skilled workforce, making this research more relevant to the socioeconomic perspective, while its alignment with the academic and practical goals of technical training institutions shows its role in preparing students for employment. The study findings hold potential for positive impact by directing evidence-based decisions and transformative actions to address skills gaps, enhance workforce development, and boost the automotive sector’s performance, thereby accelerating economic growth.

1.2. OBJECTIVES OF RESEARCH

The main objective of this research was to examine the effectiveness of competence-based training and skill acquisition of automotive students in technical training institutes in the eastern region of Uganda. It was guided by four specific objectives; to determine the influence of instructional resources, to evaluate infrastructure relevance, to establish the influence of human resource capacity and to assess the financial adequacy on competence-based training of Automotive students in Uganda.

1.3. RESEARCH QUESTIONS

This study was guided by four research questions; how does the availability and quality of instructional resources in automotive education institutions in Uganda impact the competence-based training of students?, in what ways does the adequacy and appropriateness of infrastructure affect the competency-based training of automotive students in Uganda?, what is the role of automotive instructors' qualifications and experience in facilitating competence-based training of automotive students in Uganda?, and how does the level of financial investment and budget allocation impact competence-based training of automotive students Uganda?

2. LITERATURE REVIEW

[bookmark: _GoBack]Competence-Based Training (CBT) has emerged as a central strategy in Uganda’s Technical and Vocational Education and Training (TVET) system, aiming to equip graduates with practical skills aligned with labor market demands, particularly in automotive training, where the availability, adequacy, and quality of instructional resources (engines, diagnostic tools, workshop manuals, vehicle lifts, and digital platforms) are crucial for hands-on learning and competency development. According to Herbert & Michael Edoru, (2024), resource-rich environments with industry standard tools are key for effective CBT, enabling skill acquisition, adaptation to technological advancements like electric vehicles and digital diagnostics, enhanced teaching through practical demonstrations, and industrial training aids in alignment with industry requirements as seen in the German Dual Training System Chauhan et al., (2023), and increased student motivation and retention, though studies in Uganda’s Eastern region show significant gaps, including outdated equipment and financial challenges in public technical institutes that compromise practical training outcomes. Globally, instructional resources are vital, with educational videos and library resources gaining traction videos enhance understanding of automotive concepts and are increasingly adopted in Europe and Uganda despite infrastructure challenges, while libraries in North America, Europe, and Africa, including Uganda, provide extensive physical and digital materials to support learning, though limited funding and access remain concerns. The (Herbert & Michael Edoru, 2024) emphasizes that outdated tools reduce employability, underscoring the need for investment in infrastructure, capacity building, and equitable resource allocation to bridge the gap between training and industry expectations, especially in Uganda where efforts to integrate technology and improve library access are poised to shape the future of education
The relevance of infrastructure in competence-based training for automotive students in Uganda is critical, as training facilities equipped with modern labs and workshops, as evidenced by (Tayam & Doncillo, 2024), significantly enhance student engagement, skill acquisition, and problem-solving abilities by providing realistic, hands-on learning experiences that mirror real-world scenarios, a principle supported globally by the Kosia Mokoro, (2020). 
The need for smart automotive technologies and electric vehicles, as noted by (Garuzooka et al. (2023.), emphasizes the need for digital infrastructure like simulation tools and diagnostic software, requiring continuous investment to ensure market-relevant competencies, however, in Africa, including Nigeria, Ghana, Kenya, Tanzania, and Uganda, inadequate and outdated facilities such as overcrowded workshops and lack of diagnostic tools hinder training effectiveness, as reported by Louis Odaro & Esosa, (2024.). In Uganda, despite recognition by the Uganda Business and Technical Examinations Board (UBTEB) and Directorate of Industrial Training (DIT) of the need for improved infrastructure, several technical institutes suffer from insufficient facilities, leading to mismatch with industry demands, though Rwanda’s progress with model TVET centers and donor-supported projects elsewhere suggest potential solutions through strategic investments, industry partnerships, and maintenance support Abdisa & Hawitibo, (2021) to bridge the gap and prepare automotive students for the workforce.
The influence of human resource capacity, educational quality, and financial resources on competence-based training (CBT) for automotive students in Uganda is profound, with global best practices from countries like Germany, Australia, and Canada highlighting the need for well-trained instructors with industry experience, continuous professional development (CPD), and dual qualifications to align teaching with labor market demands Kisige & Neema-Abooki, (2017). Africa, including Uganda, faces challenges with unqualified trainers, limited industry exposure, and inadequate CPD (Beniga, (2022). 
In Uganda, technical institutes struggle with staff shortages, low salaries, and limited career goals, impacting student skill acquisition and employability, calling for improved recruitment, training, and industry collaboration Wellbrock et al., (2020), while variations in instructor expertise across Eastern Africa further affect program consistency. Financially, global success in CBT, as seen in Germany’s dual system and supported by the ILO PROSPECTS (2022), relies on substantial investment in infrastructure, tools, and instructor support, yet Uganda’s Skilling Uganda initiative is affected by inadequate funding, outdated facilities, and high costs of automotive training equipment (Abdisa & Hawitibo, 2021) limiting the need for public-private partnerships and targeted subsidies to enhance CBT effectiveness.

3. METHODOLOGY
3.1. Research design and sample

The used a mixed-methods research design assess the training and competencies of automotive students in Uganda, combining quantitative and qualitative data for a holistic analysis. The sample size was determined using a formula,  where  confidence level,  for maximum variability, and  margin of error, yielding a required sample size of . The actual sample included  students,  instructors, and administrators, adjusted to  students,  instructors, and  administrators based on availability, representing  of the targeted population from various technical institutions. This approach ensured sufficient representation and saturation, balancing quantitative precision with qualitative depth across respondent categories.
3.2. Data collection instruments
Data collection for the study was carried out using a variety of instruments to ensure a comprehensive understanding of the study. Structured questionnaires were developed and administered to gather quantitative data from automotive trainees, instructors, and administrators allowing for a broad assessment of perspectives. In addition, focused group discussions were conducted with students to obtain qualitative data, providing deeper understanding of their experiences and opinions. Furthermore, an observation checklist was utilized during practical training sessions to supplement data from other sources, offering a direct evaluation of hands-on activities and behaviors in real-time.
3.3. Data analysis:
The research on competence-based training of automotive students in Eastern Uganda utilized Minitab 2022 for a thorough analysis of both qualitative and quantitative data. Quantitative data, obtained through questionnaires and interviews, was cleaned for accuracy in Minitab, where descriptive statistics (mean, median, standard deviation) and inferential statistics was applied to summarize findings and explore relationships. Qualitative data, collected through interviews, focus groups, and questionnaires, was organized Minitab for thematic analysis, with content analysis quantifying themes, and reliability ensured through triangulation with quantitative data. The datasets were merged using common identifiers in Minitab for mixed-methods analysis, using joint displays like graphs that integrated findings. These findings were then interpreted to provide clear view of student competencies, supported by narrative presentations.

4. RESULTS AND DISCUSSION
4.1. Background characteristics
The study involved  respondents from  technical training institutes in Eastern Uganda out of which were  slightly less the expected sample of  by , achieving an  response rate, which was above the  threshold, ensuring a solid basis and foundation for analysis. The student group comprised participants, representing  of the targeted , with   aged ,  below  aged , and none over , indicating a young group typical of technical programs. The gender distribution was heavily skewed, with  male and  female students, highlighting a significant gender disparity, while all students  were enrolled in certificate-level programs, aligning with the institutes' entry level focus.
4.2. Influence of instructional resources on competence-based training of automotive students in Uganda.
The data on the influence of instructional resources and infrastructure relevance for competence-based training (CBT) of automotive students in Uganda, was obtained through questionnaires, interviews, and focused group discussions. It shows that students use instructional resources frequently (textbooks and instructional materials, with  using them at least weekly), this is reflected by a mean score of  and a standard deviation of  indicating moderate though inconsistent usage due to access barriers. Practical training was observed at  participation weekly, though only  daily , showing limited hands-on exposure that may limit skill development. Access to specialized tools is high at  (mean , yet resource effectiveness ratings are mixed, with a mean of  and a high standard deviation of , reflecting variable quality. Conceptual understanding benefits from resources, with 88.2% reporting at least moderate impact , but practical skill influence is less consistent, with  indicating moderate impact  andminimal benefit, shown by facing access challenges ). Instructors reinforce this, with  frequently using materials  and  accessing tools, rating conceptual support highly , though  see limited practical impact. Interviews reveal  of instructors cite resource shortages,  link them to competence gaps, and  tie staffing issues to access, while focus groups show  find resources insufficient and  note negative skill effects, though  value good tools. 
4.3. Infrastructure relevance on competence-based training of Automotive students.
On infrastructure, students rate adequacy at , with  positive and negative, yet  find it conducive (). Instructors score it at , with  positive and all agreeing it supports practical learning , However administrators rely solely on maintenance. Interviews highlight  citing insufficient infrastructure , and  noting outdated equipment and  limited space, though some report adequacy. This suggests a supportive yet uneven environment, with resource and infrastructure gaps limiting optimal CBT, requiring targeted enhancements.
4.4. Establishing the influence of human resource capacity on competence-based training of automotive students in Uganda
The assessment of the influence of teaching methodologies on competence-based training (CBT) of automotive students in Uganda, was obtained from questionnaires, interviews, and focused group discussions, showing a generally positive impact. Student responses indicate a moderate effectiveness of teaching methodologies in skill development, with a mean of  scale  based on 95 rating them neutral, 82 as effective, and 68 as very effective, totaling  positive ratings, though  (14 as 1, 29 as ineffective) find them ineffective, with a standard deviation of  reflecting diverse experiences. A majority,  affirm alignment with CBT  though  disagree, suggesting some gaps in practical focus. Instructors report frequent use of innovative methods, with a mean of , totaling 62.5% frequent use) and a standard deviation of 0.90, alongside high confidence in delivering CBT, with all 40 agreeing or strongly agreeing  indicating a skilled teaching force. Administrators note that 76.9% (10 out of 13) provide training programs for methodologies, though  do not. Interviews with 40 instructors reveal  citing insufficient staffing and human resource limitations as major barriers  with  noting limited professional development and its impact on training quality, though  report adequate resources.

4.5. Assessing the financial adequacy on competence-based training of automotive students in Uganda.
The evaluation of the impact of financial support on competence-based training (CBT) of automotive students in Uganda, also based on questionnaires and interviews. It reveals significant limitations. Student responses indicate a mean adequacy rating of  on a  with  rating it negatively ) and  positively  with a standard deviation of , indicating uneven financial support across institutes, though  affirm its influence on practical training , indicating its value when available. Instructors perceive financial support as moderately influential on teaching quality, with a mean of   rating it positively ) and  negatively , while   agree it improves resource availability  however  note inefficiencies, reflecting variable benefits. Interviews with  instructors show  citing insufficient infrastructure due to funding shortages as the primary challenge, with  highlighting budget constraints and  noting spending prioritization issues, though  report adequate resources, indicating a mixed financial landscape . Administrators report ) have funding mechanisms like grants, but  do not, contributing to variations.

Various factors affecting competence-based training (CBT) of automotive students in Uganda show a variation in strengths, weaknesses, and variations that shape training effectiveness. The influence of instructional resources shows that students’ frequent engagement with textbooks and materials  supports theoretical learning, with 88.2% reporting at least moderate conceptual understanding , yet the moderate but inconsistent practical training  and mixed resource effectiveness  suggest gaps in hands-on skill development. The high tool access  is offset by  facing access challenges  and  experiencing minimal practical impact  a concern raised by instructors who, despite frequent material use  and high tool access , note  limited practical influence. Interviews and focus groups reinforce this, with  of instructors citing resource shortages and  of students finding them insufficient, though  value good tools, indicating uneven resource quality across institutes. This suggests that while resources increase theoretical knowledge, their inconsistent availability and practical application hinder full CBT potential, calling for improved access and training frequency.
The relevance of infrastructure presents a supportive view, with students rating adequacy at   positive and  negative, and  finding it conducive (, suggesting functional but variable facilities. Instructors’ slightly higher adequacy score of  and offer support for practical learning  align with this, though interviews reveal  citing insufficient infrastructure , with  noting outdated equipment and  limited space. Administrators’ sole reliance on maintenance fails to address these disparities, indicating that while infrastructure supports a learning environment, its inconsistent quality and outdated resources limit optimal practical training, calling for targeted upgrades and strategic planning.
Human resource capacity, reflected through teaching methodologies, shows a positive impact, with students rating effectiveness at  positive and  negative, and affirming CBT alignment ), and 22.2% disagree, indicating a practical focus gap. Instructors’ frequent innovative methods  and high confidence  are strengths, supported by  of administrators providing training,  lack such programs, and interviews show  citing staffing shortages  and  limited development as barriers. This suggests a skilled teaching force limited by human resource inconsistencies, requiring enhanced training and staffing to ensure equitable skill delivery.
Financial adequacy reveals significant constraints, with students rating support at  negative and  positive, while  noting its practical training influence , indicating its potential when available. Instructors’ moderate influence on teaching quality  and  resource improvement  reflects variable benefits, while interviews highlight  citing funding shortages  and  budget constraints, though  report adequacy. Administrators’  funding mechanisms versus  gaps show inconsistent support, indicating that financial inadequacies and uneven distribution limit equitable CBT, necessitating standardized funding to bridge resource gaps.

5. CONCLUSION
The analysis reveals that instructional resources significantly enhance conceptual understanding, with  of students engaging weekly and  reporting moderate to extreme benefits, though practical skill development lags due to limited daily training  and widespread access challenges  raised by instructors. Infrastructure supports a conducive learning environment, with  of students and  of instructors in agreement, though its adequacy  and challenges like outdated equipment and limited space, indicated by  of instructors, show uneven quality that limits optimal training. Human resource capacity shines through instructors’ innovative methodologies  and confidence  supported by  student alignment with CBT, but staffing shortages  and training gaps  of administrators) reveal inconsistencies affecting  of students negatively. Financial support, while influential for  of students in practical training, remains inadequate  with 41.6% rating it negatively, and funding shortages  and uneven distribution  further show disparities. Collectively, these findings show a foundation for CBT that is hindered by inconsistent resource availability, infrastructure quality, human resource capacity, and financial support across institutes. To fully realize CBT’s potential, Uganda should prioritize enhanced resource access, infrastructure modernization, comprehensive staff training, and standardized funding mechanisms to ensure equitable skill development for all automotive students.
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