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ABSTRACT 
 

Aims: The main purpose of this paper was to examine the role of instructor assessment 
competence, class size, and institutional capacity in influencing the choice of instruction mode 
among TVET institutions in Uganda. 
Study Design:  A mixed-methods survey design was employed. 
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Place and Duration of Study: This study was conducted across seven Technical and Vocational 
Education and Training (TVET) institutions in Uganda across all four regions that make up Uganda, 
between February 2024 and April 2024. 
Methodology: A conditional logit choice model developed by McFadden (1974) was employed to 
investigate how various factors influence the probability of selecting among four different teaching 
modes: projects (used as the base alternative), face-to-face, blended, and online. This study 
comprised 184 instructors, 406 trainees, and 36 administrators. Instructors and trainees were 
interviewed using a structured questionnaire deployed on the Kobo Collect online tool, while an 
interview guide was used with the administrators of the TVET institutions. The administrators 
included the Principals, Deputy Principals, Academic Registrars, Deans of Students, and 
Procurement Officers. The 5-point Likert nature of the data enabled quantitative data analysis using 
T-tests for estimating differences in mean online teaching scores across assessment and evaluation 
constructs. Furthermore, the conditional logit (McFadden’s choice) model was employed to evaluate 
the choice of instruction in TVET based on instructor competence in the assessment of online 
modules. 
Results: The t-test results showed statistically significant differences between respondents who 
conducted online teaching and those who did not, with online instructors consistently reporting 
higher scores across all assessment and evaluation measures (e.g., overall score difference = 6.93, 
t = 5.76 ***). The choice model results showed that higher instructor assessment and evaluation 
competence reduced the likelihood of selecting a teaching mode (coef = -0.0030071; p-value = 
0.001). For face-to-face learning, larger class sizes decreased preference (coef = -0.0553527, p-
value = 0.000), while for online learning, larger institutional size increased preference (coef = 
1.038766, p-value = 0.001). Institutional size significantly influenced online teaching adoption, 
aligning with Munene et al. (2023) and Kahiga et al. (2024), who found that larger TVET institutions 
were better equipped for robust ICT infrastructure and technological resource acquisition. 
Conclusion: As TVET institutions expand, online teaching is preferred as a mode of instruction, 
especially in this digital era. Therefore, TVET institutions should develop the capacity for expansion 
in both infrastructure, assessment competences and the modules taught. 
 

 
Keywords: Choice models; assessment/evaluation competence; instruction choice model; TVET; 

TVET institutions; t-test; conditional logit (McFadden) choice model. 
 

1. INTRODUCTION  
 

It is commonly assumed that TVET institutions 
offer a one-sided mode of learning and teaching. 
Chukwunwendu (2015) holds that well-developed 
conventional classrooms are the most 
appropriate learning modes in TVET institutions. 
It is believed that much of the teaching in TVET 
institutions is practical and is aimed at imparting 
skills that can be obtained physically in 
workshops and laboratories. Nonetheless, 
Mutebi et al. (2023b) revealed that delivering 
practical skills training online was just as 
effective as providing the same training through 
face-to-face methods. Furthermore, Mutebi et al. 
(2023a) identified the top challenges faced in 
online pedagogy for TVET practical skills training 
delivery and assessment, including lack of ICT 
equipment, poor internet connectivity, feedback, 
poor course design, and electricity outages. The 
COVID-19 pandemic has prompted numerous 
educational institutions to swiftly transition to 
virtual classrooms; despite the challenges they 
face. However, among the barriers to this 

transition are the insufficient infrastructure, poor 
internet connectivity, and the lack of well-defined 
policies and frameworks for implementing virtual 
learning (Aina & Ogegbo, 2022). 
 
Differently, other scholars have noted the 
significance of introducing innovatively active 
pedagogies in creating a sustainable, equitable, 
and learner-centered learning environment 
(Doherty and Olelewe, 2019; Miyawa et al., 
2023). Okolie et al. (2023) and Muyaka & 
Kitainge (2021) recommended ongoing 
professional development for TVET teachers to 
strengthen their application of core pedagogical 
principles to enhance learning quality and 
graduate outcomes. In Malaysia, Nashir and 
Mustapha (2017) pointed out the importance of 
utilizing a combination of innovative and 
instructional paradigms in transmitting knowledge 
to the learners. Some scholars believe in 
theorizing TVET pedagogy education. For 
instance, Moll and Naiker (2024) explored the 
impact of five key psychological theories, 
including behaviorism, cognitivism, 
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constructivism, socioculturalism, and embodied 
cognition theory, on TVET. This is also 
exemplified in the work undertaken by Chen and 
Chan (2024) who maintained that within the 
framework of Connectivism, digital pedagogies 
greatly improve the flexibility and effectiveness of 
TVET by enabling more personalized and 
enriched learning experiences. Nonetheless, 
challenges remain, including unequal access to 
technology, fragmented knowledge delivery. 
Contrary, Tahir and Abdullah (2023) suggested 
that in a bid to revolutionize TVET teaching and 
learning, there is a need to enhance the roles of 
TVET instructors, who require skills in digital 
content curating, learning architecture, 
assessment ability, and strategic partnership 
promotion. This was supported by Pangeni and 
Karki (2021) who found that e-learning is a 
promising and innovative ICT-integrated 
pedagogical alternative for the TVET sector, 
offering new avenues for delivering instruction 
and enhancing accessibility to technical and 
vocational education. 
 

The transition from face-to-face to online 
teaching requires instructors to develop specific 
competences to effectively deliver education in a 
digital environment (Adnan, 2017; Conrad & 
Witthaus, 2021; Gay, 2016). This shift has been 
accelerated by the COVID-19 pandemic, 
necessitating a rapid adaptation to online 
teaching methods (Goodyear et al., 2001; Los et 
al., 2021; Martin et al., 2019; Motogna et al., 
2020; Wang et al., 2019). According to Gay 
(2016); Los et al. (2021); Simsek et al. (2021), 
instructors need to be adept with technology 
tools used in electronic learning systems (ELSs) 
to ensure quality information delivery and 
enhance system use and satisfaction. As Adnan 
(2017) puts out, effective online teaching 
requires a strong understanding of online 
pedagogy, including the ability to design and 
facilitate courses that engage students in a 
virtual environment. In addition, maintaining 
student engagement and effective 
communication are crucial in an online setting. 
Instructors must adapt their communication 
strategies to suit digital platforms (Simsek et al., 
2021). Furthermore, managing online courses 
involves organizing content, monitoring student 
progress, and providing timely feedback, which 
are essential for successful online education 
(Martin et al., 2021).  
 

Technical and Vocational Education and Training 
(TVET) research has largely examined the 
integration of technology-enhanced learning in 
terms of broad adoption drivers such as ICT 

infrastructure, policy frameworks, and instructor 
attitudes (Munene et al., 2023; Kahiga et al., 
2024; UNESCO-UNEVOC, 2022). While prior 
studies have documented that larger TVET 
institutions are more likely to implement online 
and blended learning due to better resourcing 
and institutional readiness, there is limited 
empirical evidence on how specific instructor 
competencies, particularly in assessment and 
evaluation, interact with institutional and class 
size factors to shape actual instructional mode 
choices. Existing work has often treated teaching 
mode adoption as a binary decision (traditional 
vs. technology-based) or relied on descriptive or 
regression approaches that do not account for 
the discrete nature of instructional choice 
alternatives (Mwinkume et al., 2024). This study 
addresses these gaps by applying McFadden’s 
(1974) conditional logit model to simultaneously 
evaluate the influence of instructor assessment 
competence, class size, and institutional capacity 
on the probability of selecting among four distinct 
teaching modes: projects, face-to-face, blended, 
and online, using data from 184 instructors, 406 
trainees, and 36 administrators. By focusing on 
the interplay of trainer’s assessment/evaluation 
competence and institutional characteristics in a 
multi-alternative choice context, this study 
provided a novel, statistically grounded 
understanding of instructional decision-making in 
TVET, offering insights that move beyond 
generic technology adoption frameworks toward 
evidence-based mode selection strategies. 

 
2. LITERATURE REVIEW 
 
Yusop et al. (2022) conducted a systematic 
review titled An Assessment Approaches and 
Learning Outcomes in Technical and Vocational 
Education: A Systematic Review Using PRISMA, 
guided by the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-
Analysis) criteria. The study focused on 
assessment methods in TVET and how they 
relate to students’ learning outcomes. The 
findings revealed that learning outcomes in TVET 
are most commonly assessed using a 
competency-based approach. This technique 
provides detailed and structured feedback on 
student performance, ensuring a close alignment 
between assessment tasks and intended 
educational outcomes. The discussion highlights 
the critical role of TVET assessment in 
determining whether students have achieved 
desired competencies, supporting precise 
evaluation of practical skills and knowledge 
acquisition. 
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Yusop et al. (2023) extended this research in 
their study Identifying and Validating Vocational 
Skills Domains and Indicators in Classroom 
Assessment Practices in TVET, employing the 
Modified Delphi Technique (MDT) over two 
phases. The study aimed to refine the domains 
and indicators used in TVET classroom 
assessment. Results emphasized that TVET 
assessment must incorporate not only technical 
skills but also IR 4.0-related generic skills and 
career adaptability competencies. These broader 
skill domains reflect the evolving demands of the 
modern labor market. In their discussion, the 
authors call attention to the need for revising 
existing assessment scales, especially in light of 
new expectations for TVET teacher 
competencies that align with technological and 
workplace developments. 

 
Diao and Hu (2022) explored teacher readiness 
in their study Preparing TVET Teachers for 
Sustainable Development in the Information Age: 
Development and Application of the TVET 
Teachers’ Teaching Competency Scale. Using 
data from 815 TVET teachers and applying k-
means clustering, the authors developed a scale 
to assess teaching competency. One of the key 
outcomes was the validation of TVET Teachers' 
Assessment Competence as a robust framework 
for designing training and professional 
development programs. The discussion identifies 
challenges in delivering blended-mode 
eLearning, including factors such as learner 
motivation and engagement, emphasizing the 
need for targeted strategies in enhancing teacher 
preparedness for digital and sustainable teaching 
environments. 

 
Jayalath and Esichaikul (2020) addressed 
engagement in blended learning environments in 
their study titled Gamification to Enhance 
Motivation and Engagement in Blended 
eLearning for Technical and Vocational 
Education and Training. Utilizing an open-source 
learning management system, they implemented 
gamification techniques within a structured 
content design. The results demonstrated that 
gamification significantly boosts motivation and 
learner engagement, which, in turn, leads to 
improved learning outcomes in TVET. Their 
discussion reinforces the potential of gamified 
eLearning solutions to overcome common 
barriers in blended learning, particularly for 
technical and vocational students who benefit 
from interactive and goal-oriented learning 
frameworks. 
 

Ren et al. (2022) contributed a meta-analysis in 
their study, A Meta-analysis of the Effectiveness 
of Second Language Pragmatics Instruction, 
examining the broader impacts of explicit and 
implicit instruction methods. Although not limited 
to the TVET context, the findings are relevant: 
explicit instruction in pragmatics was found to 
yield significantly better results than implicit 
methods, especially when the instruction was 
extended over longer periods and applied at the 
high school level. The discussion implies that, 
similar to language learning, competency-based 
and structured instructional approaches in TVET 
may enhance skills acquisition, reinforcing the 
value of intentional assessment design. 
 

Xin et al. (2024) provided a focused evaluation of 
digital skills in An Empirical Study on the 
Evaluation and Influencing Factors of Digital 
Competence of Chinese Teachers for TVET. The 
study developed and applied an assessment tool 
to measure digital competence among 2,514 in-
service TVET teachers across China. The results 
confirmed that digital competence can be 
effectively assessed through standardized 
systems, with multiple internal and external 
factors, excluding gender, impacting teacher 
performance. Their discussion highlights the 
importance of digital literacy in supporting 
TVET’s modernization, suggesting that improving 
digital competence is a central component in 
transitioning to digital and blended learning 
models in vocational education. 
 

Barongo et al. (2024) addressed inclusivity in 
their study titled Electronic Assessment 
Framework for Competency-Based Education 
amongst Intellectual Disability Students in 
Technical and Vocational and Training (TVET) 
Institutions in Nairobi County. Using a descriptive 
research design, they gathered both quantitative 
and qualitative data from 177 respondents. The 
findings highlighted a significant access gap: 
although 13.5% of Kenyan children have 
intellectual disabilities, only 6% are enrolled in 
schools. This discrepancy points to the failure of 
existing assessment frameworks to 
accommodate students with disabilities. The 
discussion emphasizes that non-inclusive 
assessment systems in TVET institutions 
reinforce educational inequality and hinder 
broader societal development, underlining the 
urgency for inclusive and adaptive evaluation 
models. 
 

Regarding the choice of training mode in TVET, 
most studies show that most instructors, even 
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today, still employ the traditional teaching 
methods. For instance, Mohd et al. (2022) found 
that industrial electronic equipment 
troubleshooting (IEET) course instructors still 
prefer using the chalk and talk method of 
teaching in classrooms. Mesuwini (2024) found 
that online learning complements in-person 
sessions and appreciated its flexibility, allowing 
students to participate at their convenience. The 
United Nation’s Commonwealth of learning 
report, ICTs and blended learning in transforming 
TVET, showed that UNESCO is striving to 
support ministries and institutions in various 
Commonwealth countries with transformation in 
technical and vocational skills, with a focus on 
three main areas: policy development, capacity 
building, and the effective use of new technology 
(Latchem, 2017). Moreover, Asghar, Afzaal, 
Iqbal, et al. (2022) maintained that transitioning 
from face-to-face to a blended form of teaching is 
possible if TVET institutions undertake an in-
service training program tailored for current 
instructors. In Pakistan, Asghar et al., (2022) 
showed that trainees had a more positive attitude 
toward face-to-face learning compared to online 
learning, and preferred online learning over 
offline methods. In Kenya, Okumu and Kenei 
(2022) revealed that although e-learning played a 
key role in sustaining education during the 
COVID-19 pandemic, its effectiveness was 
significantly limited. Contributing factors included 
poor digital infrastructure, lack of enthusiasm 
among both trainees and trainers, and home 
environments that did not support learning, all of 
which negatively affected the overall impact of e-
learning. 
 
Hashim and Hamidon (2022) looked into blended 
learning in TVET. They examined blended 
learning in TVET in three distinct models: 
learning in the classroom and workshop 
enhanced with technology, on-the-job training 
supplemented with classroom, distance, and 
online learning, as well as fully distance and 
online learning using the ADDIE model. Findings 
showed that integrating blended learning with 
technology-driven work models and community-
based learning can significantly enhance 
students' employability prospects. 
 
Shakeel et al. (2023) explored the dimensions of 
blended learning readiness in Bangladesh. The 
study employed the Content Validity Index (CVI), 
Exploratory Factor Analysis (EFA), and 
Confirmatory Factor Analysis (CFA) to assess 
and confirm the construct validity of the blended 
learning readiness scale. Results show that the 

scale helps improve blended learning in 
Bangladesh by addressing students' concerns 
and guiding key stakeholders. 
 
Chinengundu (2021) determined the benefits of 
blended learning in TVET, focusing on four 
strategies for blended learning using the South 
African context. Finally, four strategies for 
blended learning in TVET from a South African 
post-pandemic perspective were proposed. The 
systematic literature review revealed that 
blended learning has to be embraced as the new 
normal mode of teaching post-pandemic. It was 
established that for a smooth transition from 
face-to-face to online learning, careful planning, 
preparation, adaptation, and an appropriate 
learning space are required. 
 
Aina and Ogegbo (2022) investigated TVET 
college educators’ experiences while 
transitioning from the traditional classroom to the 
virtual classroom during the COVID-19 
pandemic. Seven TVET educators from urban 
South African colleges participated in a case 
study using interviews and thematic analysis, 
with full ethical compliance. Three educators 
showed a positive attitude toward virtual learning, 
and six used platforms like WhatsApp for 
teaching. However, numerous challenges, 
including limited support, poor infrastructure, and 
inadequate training, hindered a full transition to 
virtual education. 
 

3. MATERIALS AND METHODS  
 
This paper investigates the suitable mode of 
transmission of knowledge and skills between 
the instructors and their trainees. The paper 
sought to focus on instructor assessment 
competence, class size, and institutional 
capacity. This study explores instructor 
competence, class size, and institutional capacity 
in conducting assessments and evaluations of 
the trainees using online Moodle, e-learning 
platforms, institutional websites, and other 
avenues is crucial in determining the most 
feasible and effective teaching method.  
 

3.1 Research Design 
 

Kothari (2017) defined a research design as the 
structure that organizes the conditions for data 
collection and analysis in a way that seeks to 
align with the research objectives while ensuring 
efficiency in the process. On the other hand, 
Creswell and Clark (2007) refer to plans and 
procedures that connect broad assumptions to 
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detailed methods of data collection and analysis. 
This study employed a mixed methods design.  
 

3.2 Area of Study 
 
This study was conducted across seven 
Technical and Vocational Education and Training 
(TVET) institutions in Uganda. To ensure 
equitable regional representation, a selection 
process was employed. Specifically, three TVET 
institutions were chosen from the Central region: 
Lugogo Vocational Training Institute (VTI), 
Nakawa Vocational Training College (VTC), and 
Ntinda Vocational Training Institute (VTI). Two 
TVET institutions were tentatively selected from 
the Eastern region of Uganda, namely Iganga 
Technical Institute (TI) and Jinja Vocational 
Training Institute (VTI). In the Western region, 
Nyamitanga Technical Institute (TI) was 
considered for data collection due to its diverse 
programs and established reputation within the 
area, while Minakulu Technical Institute (TI) was 
selected from the Northern region. 
 

3.3 Target Population 
 
This paper targeted TVET national certificate-
awarding government-aided institutions. 
Specifically, the trainees, instructors, and 
administrators formed the study population. 
These institutions have diverse programs 
undertaken by the trainees, ranging from 
Automotive Mechanics to Electrical Installation 
Systems and Maintenance, Welding and 
Fabrication, Fashion and Garment Design, 
Electronics, Building and Construction, Carpentry 
and Joinery, and Fitting and Machining. 
 

3.4 Sample Size Determination 
 
The sample size was estimated using the Taro 
Yamane sampling formula as shown. The Taro 
Yamane sample size formula was emphasized 
by Chaokromthong and Sintao (2021); Uakarn et 
al. (2021) as a formula with a more statistical 
power than the Krejcie and Morgan. The formula 
is as follows. 

 

𝑛 =  
𝑁

1+𝑁(𝑒)2         

 
Where: 

 
• N is the total population size. 

• e is the desired level of precision 
(expressed as a decimal). 

 

Taking a 95% confidence level and a margin of 
error (e) of 5%. Using this information, the 
required sample sizes for instructors, students, 
and administrators were as follows.  
 

3.5 Sampling Procedure 
 
The Taro Yamane formula was used to 
determine the appropriate sample size from the 
identified institutions. To achieve a 
representative sample, both random and 
purposive sampling methods were utilized. 
Administrators and instructors were selected 
purposively based on their expertise and 
relevance to the study, while trainees were 
chosen through simple random sampling to 
ensure fairness and minimize bias. 
 

3.6 Data Collection Methods and Tools 
 
This study used two data collection instruments: 
a structured questionnaire and an interview 
schedule, both administered in English. The 
questionnaire was completed by 184 instructors 
and 406 trainees, with each session lasting about 
40 minutes. The interview guide was used to 
gather data from 36 administrators across seven 
TVET institutions. These included Principals, 
Deputy Principals, Academic Registrars,                  
Deans of Students, and Procurement Officers, 
with each interview lasting approximately 30 
minutes. 
 

3.7 Data Analysis Techniques 
 
This paper employed an independent samples t-
test to examine whether statistically significant 
differences exist between instructors engaged in 
online teaching and those in non-online teaching 
across multiple indicators of assessment and 
evaluation competence. In this study, a total of 
469 instructors participated in the study. Of 
these, 337 reported experiences with online 
teaching, while 132 did not. The dependent 
variables were scores related to assessment and 
evaluation competence, measured through a 
series of Likert-scale items including an overall 
competence score and several sub-dimensions 
(e.g., feedback quality, alignment with objectives, 
technological infrastructure). The independent t-
test was selected due to its suitability for 
comparing the means of two independent groups 
on continuous variables. The test evaluated 
whether the mean difference between the groups 
is significantly different from zero. The following 
formula was used as follows: 
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𝑡 =  
𝑋̅1−𝑋̅2

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

  

 
Whereby, 
 

• 𝑋̅1  and 𝑋̅2  are the sample means for the 
online and non-online teaching groups, 
respectively. 

• 𝑠1
2 and 𝑠2

2 are the sample variances of the 
two groups 

• 𝑛1 and 𝑛2 are the sample sizes of the two 
groups. 

 
The difference in means for each item was 
calculated, followed by the computation of a t-
statistic to determine whether these differences 
were statistically significant. The results are 
reported in Table 1 with significance levels 
denoted as follows: *p < 0.10, **p < 0.05, and 
***p < 0.01. 
 
Secondly, this paper employed a conditional logit 
choice model developed by McFadden (1974) to 
investigate how various factors influence the 
probability of selecting among four different 
teaching modes: projects (used as the base 
alternative), face-to-face, blended, and online. 
This approach was suitable for analyzing 
individual choice behavior when alternatives are 
mutually exclusive, and each case has multiple 
alternatives. 
 

𝑃𝑖𝑗 =  
𝑒

𝑋𝑖𝑗
′ 𝛽

∑ 𝑋𝑖𝑘
′ 𝛽

𝐽
𝑘=1

  

 

• 𝑃𝑖𝑗  is the chance that an instructor 𝑖 

chooses alternative 𝑗, 
• 𝑋𝑖𝑗  is a vector of explanatory variables 

specific to the instructor 𝑖  and instruction 

mode 𝑗  such as class size and TVET 
institutional size, 

• 𝛽  is a vector of coefficients to be 
estimated, 

• 𝐽  is the total number of alternative 
instruction modes (face-to-face, blended, 
and online) 

 
Independent variables for McFadden’s choice 
model come in two forms: alternative-specific 
and case specific. Alternative-specific variables 
vary across cases and within cases by 
alternative. Case-specific variables are constant 
within cases. The independent variables included 
assessment and evaluation competence, which 

are alternative-specific, while class and 
institutional size are case-specific. Therefore, the 
model was estimated using maximum likelihood 
estimation. The base category was the Projects 
mode of teaching and comparisons. 
 
In this paper, we indexed the set of unordered 

alternatives by 1, 2,...,J. Let 𝑃𝑖𝑗  = 1 if instructor i 

chose alternative j, and 𝑃𝑖𝑗 = 0 otherwise.  

 

4. RESULTS AND DISCUSSION 
 

4.1 T-test for Estimating Differences in 
Mean Online Teaching Scores Across 
the Assessment and Evaluation 
Dimensions 

 
Table 1 presents the descriptive statistics 
comparing the assessment and evaluation (A&E) 
competence scores between instructors who 
have experience with online teaching and those 
who do not. The results are based on a pooled 
sample of 469 instructors, with 337 indicating 
experience with online teaching and 132 without. 
 
Across all assessed dimensions, instructors with 
online teaching experience consistently reported 
significantly higher scores than their 
counterparts. The study found a significant 
difference in overall assessment and evaluation 
competence between online and non‑online 
instructors, with mean scores of 39 and 32, 
respectively (t = 5.76, p < 0.001). This indicates 
that assessment competence among TVET 
instructors varies markedly depending on their 
familiarity with online teaching. Instructors who 
favour the online mode typically use a diverse 
array of platforms such as Moodle, TEELs, 
institutional websites, and student portals to post 
assignments, which learners then download, 
complete, and resubmit for grading. Previous 
findings conducted in Sub-Saharan Africa show 
that many TVET instructors are not fully prepared 
for online teaching, with a significant portion 
expressing reluctance or lack of readiness to 
transition from traditional face-to-face methods to 
digital platforms. For instance, in a study 
conducted in Kenya, it was found that 75.1% of 
TVET trainers were not ready to teach online, 
although a third had a positive perception of 
online teaching, and half were competent in 
teaching skills-based courses online (Nyakundi, 
2023). This indicates a gap between perceived 
competence and actual readiness, highlighting 
the need for targeted training and support. 
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Table 1. T-test for estimating differences in mean online teaching scores across the assessment and evaluation dimensions 
 

Variable Mean online teaching 

Pooled 
sample (469) 

Yes 
 (337) 

No  
(132) 

Diff t-test 

Overall assessment and evaluation score 36.85714 38.80712 31.87879 6.928334 5.7578*** 
Online A&E have been designed to accurately measure student 
understanding. 

3.411630 3.555224 3.038760 .5164642 3.5760*** 

A variety of digital A&E tools and strategies have been effectively utilized 
for online learning environments 

3.271552 3.444776 2.821705 .6230707 4.6111*** 

Online A&E fairness and integrity in this institution are maintained, 
ensuring they are secure and unbiased 

3.400871 3.555891 3.000000 .5558912 4.0273*** 

Diverse options have been provided for students to demonstrate their 
learning online 

3.387800 3.528701 3.023438 .5052634 3.6164*** 

Results of online A&E inform and adapt future teaching strategies 3.553611 3.724242 3.110236 .6140062 4.4557*** 
Timely and constructive feedback is provided on the online A&E to 
enhance learning 

3.615721 3.776435 3.196850 .5795847 4.2911*** 

Online A&E are directly aligned with the learning objectives of the course 3.793478 4.000000 3.251969 .7480315 5.6736*** 
Students are actively involved in the online A&E process 3.363239 3.515060 2.960000 .5550602 3.9075*** 
Equal access to online A&E is ensured for all students 3.139738 3.283133 2.761905 .5212278 3.5611*** 
Online A&E practices are regularly reviewed and updated to reflect 
technological  

3.423841 3.588415 2.992000 .5964146 4.2805*** 

Reliable access to technology and infrastructure is available to administer 
and monitor the online A&E  

3.343612 3.495413 2.952756 .5426569 3.8688*** 

*, **, and ***, significant at 10, 5, and 1%; Source: Author’s Design, 2025 
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The study shows a highly significant gap in the 
statement that online assessments and 
evaluations are accurately designed to measure 
student understanding. Particularly, instructors 
who teach online scored an average of 38.8 
points, whereas those who do not obtained an 
average of 31.9 (t = 5.76, p < 0.001). This study, 
therefore, affirms that online‑savvy instructors 
possess markedly stronger assessment skills. In 
line with this finding, online evaluations in 
Technical and Vocational Education and Training 
(TVET) aim to accurately measure student 
understanding, but they face unique challenges 
due to the practical nature of TVET 
subjects. TVET assessments often use 
competency-based techniques, digital tools and 
e-portfolios, and natural language processing 
techniques to evaluate whether students have 
achieved learning outcomes (Ebil et al., 2020; 
Lou & Li, 2024; Somers et al., 2021; Yusop et al., 
2023; Yusop et al., 2022). This approach 
requires developing technical, cognitive, and 
affective skills, aligning with industry needs. 
 
The study shows a highly significant gap in the 
statement that a diverse range of digital tools and 
strategies is effectively used for assessment and 
evaluation; instructors who teach online scored 
an average of 3.44, whereas those who do not 
averaged 2.82 (t = 4.61, p < 0.001). This study, 
therefore, affirms that online‑savvy instructors 
employ a much broader array of assessment 
techniques. Digital evaluation tools have been 
effectively utilized in online learning 
environments in Africa, as evidenced by various 
studies. In South Africa, Learning Management 
Systems (LMS) have been instrumental in 
fostering student engagement. A study 
conducted at the University of Technology in 
South Africa found that 90.5% of academics 
agreed that LMS tools, such as discussion 
forums, groups, Collaborate Ultra, Microsoft 
Teams chats, and WhatsApp, were effective in 
promoting student interaction and engagement 
(Simelane-Mnisi, 2023). This highlights the 
importance of instructional designers in 
supporting academics to select and use 
appropriate engagement tools such as the LMS 
in the TVET context in Uganda.  
 
The study revealed that participants’ reactions 
were very non-uniform to whether online 
assessments at respective institutions are 
secure, unbiased, and fair. To this end, findings 
showed that online instructors averaged 3.56, 
while their non‑online counterparts averaged 
3.00 (t = 4.03, p < 0.001). This study, therefore, 

affirms that online‑savvy instructors perceive 
stronger safeguards for academic integrity. 
Ensuring fairness and integrity in online 
assessment received significant support from the 
instructors. Previous studies have also shown 
that online assessments, if well prepared, can 
deter learners from cheating and ensure honest 
participation to cheating through methods like 
copy-pasting and unauthorized collaboration 
(Reddy et al., 2022). Therefore, TVET instructors 
need to be competent enough to handle such 
robust systems to deter dishonest practices. In 
addition, studies reveal the implementation of 
tools like the Invigilator Application (IA) to 
monitor students during assessments, 
contributing to academic integrity by reducing 
opportunities for dishonest behavior (du Plessis 
& van der Westhuizen, 2022).  
 
The study showed a significant disparity in the 
statement that students are offered varied ways 
to demonstrate learning online. T-test results 
showed that online instructors scored an average 
of 3.53, whereas those who do not teach online 
scored 3.02 (t = 3.62, p < 0.001). This study, 
therefore, affirms that online‑savvy instructors 
provide markedly more flexible assessment 
formats. The study revealed that online 
assessments and evaluation platforms offer 
diverse options for students to demonstrate their 
learning, providing flexibility and enhancing 
educational processes. Online assessments can 
be categorized into peer, teacher, automated, 
and self-assessment, each offering unique 
benefits and challenges (Heil & Ifenthaler, 2023). 
Studies also present more interactive tools and 
platforms, such as Quizizz, Socrative, Google 
Forms, and Kahoot, which provide functionalities 
such as quizzes, polls, and surveys, enhancing 
interactivity and engagement (Anđelković, 2023; 
Fonseca et al., 2024). Therefore, this study found 
that online assessment platforms offer a wide 
range of options for students to demonstrate their 
learning, enhancing engagement and learning 
outcomes through real-time feedback and 
flexibility, although careful selection and planning 
are necessary to address specific educational 
needs and challenges. 
 
As regards using assessment results to inform 
teaching, the study showed varying reactions on 
whether assessment results are used to adapt 
future teaching strategies. Statistically, findings 
revealed that online instructors averaged 3.72, 
compared with 3.11 for those who do not                
teach online (t = 4.46, p < 0.001). This study, 
therefore, affirms that online‑savvy instructors 
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rely more heavily on assessment data to refine 
instruction.  
 
Moving to timely and constructive feedback, the 
t-test showed evidence of a highly significant gap 
in the statement that feedback on online 
assessments is timely and constructive; 
instructors teaching online averaged 3.78, 
whereas non‑online instructors averaged 3.20 
(t = 4.29, p < 0.001). This study, therefore, affirms 
that online‑savvy instructors deliver more prompt, 
actionable feedback. 
 

4.2 Choice Modelling 
 
The conditional logit (McFadden’s choice) model 
was employed to evaluate the choice of mode of 
instruction between physical/face-to-face, 
blended, and online teaching in TVET. This 
model provides the best possible way of 
statistically evaluating a model that predicts             
the probability of choosing one option over the 
other.  
 
Based on the choice model, the coefficient of 
online assessment and evaluations is negative, 
which indicates that the probability of choosing a 
mode of teaching decreases as the instructor’s 
assessment and evaluation competence 
increases. This could be due to several factors 
related to the perceived effectiveness and quality 
of online teaching methods. Other studies 
revealed that various models have been 
developed to assess the quality of online 
teaching, such as those using data mining and 
neural networks, which aim to provide 
comprehensive evaluations of teaching 
effectiveness (Ermagun & Samimi, 2018; Wang 
& Liu, 2019; Zhang, 2023). Other scholars 
argued that the effectiveness of online teaching 
is often evaluated based on student satisfaction 
and experience (Hu et al., 2023; Zhang et al., 
2024). Studies using fuzzy comprehensive 
evaluation methods indicate that online teaching 
can have varied impacts on student experiences, 
which may not always align with instructors' 
expectations of quality (Hu et al., 2023). More 
studies were in support of the blended and hybrid 
models in TVET as the most effective mode of 
instruction. For example, Li et al. (2022) 
suggested that blended teaching modes, which 
combine online and traditional methods, are 
often preferred by students and may be seen as 
more effective by instructors. This preference 
could lead instructors with higher assessment 
competence to favour these modes over purely 
online options.  

For the face-to-face alternative, the coefficient on 
class size is negative. Because the project mode 
of learning is the base alternative, this negative 
alternative tells us that as class size increases, 
TVET trainees are less likely to choose a face-to-
face model of learning. This could be due to the 
congestion affecting the effectiveness of 
learning. This finding has received enormous 
reactions. For instance, Blatchford and Russell 
(2019); Hoxby (2000); Shapson et al. (1978) 
showed that class size does not significantly 
influence the choice of a teaching mode as well 
as academic performance. Differently, other 
scholars such as Kokkelenberg et al. (2008) 
differed significantly, maintaining that larger class 
sizes negatively affect student grades, with 
diseconomies of scale causing deterioration in 
outcomes. While online teaching in TVET would 
offer flexibility, accessibility, and a wider 
audience in TVET, face-to-face learning is often 
preferred in TVET settings due to its direct 
interaction and immediate feedback capabilities. 
One of the key administrators in one of the TVET 
institutions found online teaching very unrealistic. 
In his own words, he had this to say. 
 

Online teaching here is not realistic. With 
TVET, people need physical demonstrations, 
need physical contact, and you identify the 
learner's weaknesses and competences. I 
view online teaching as purely more 
theoretical and impossible to be effectively 
implemented here. Because with the 
technical, we need to have that competence 
that you gained as an instructor, and you 
impart it to these trainees. Physical teaching 
for us limits demonstrations and opaque 
body language.  

 
Another correspondent from a renowned TVET 
institution only recognized online teaching as an 
alternative during calamities that prevent 
students from face-to-face interaction. His 
reaction was bittersweet as follows. 
 

During the COVID-19 pandemic, we were 
forced to introduce online teaching here. We 
employed Moodle and other related 
software, such as Zoom and other tools. 
However, these were not easy to implement 
due to a plethora of challenges ranging from 
limited internet, network issues, ICT non-
competence, especially in evaluation and 
assessment. For Universities such as 
Makerere University, this approach is 
successful, and it will take quite some time to 
be effective in TVET.  
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Table 2. Conditional logit choice model 
     

Number of obs = 480  
Case ID variable: id 

 
Number of cases = 120 

Alternatives variable: mode 
 

Alts per case: min = 4     
Avg = 4.0      

Max = 4     
Wald Chi2 (7) = 36.85 

Log likelihood = -127.21032 
  

Prob > chi2 = 0.0000 

  Choice Coefficient Std.err. z P>|z| [95% conf. interval] 

Mode 
       

  Assessment and 
Evaluation 
Competence 

-0.0030071 0.000944 -3.19 0.001 -0.00486 -0.00116 

Projects   (Base alternative)           

Face to face 
       

  Class -0.0553527 0.014469 -3.83 0.000 -0.08371 -0.02699 
  Inst. size 0.4020081 0.331978 1.21 0.226 -0.24866 1.052673 
  _cons 3.073227 0.815666 3.77 0.000 1.47455 4.671903 

Blended 
 

            
  Class -0.0290402 0.02023 -1.44 0.151 -0.06869 0.01061 
  Inst.size -0.5937657 0.759256 -0.78 0.434 -2.08188 0.894349 
  _cons 2.250925 1.268368 1.77 0.076 -0.23503 4.736881 

Online 
 

            
  Class -0.0082485 0.014407 -0.57 0.567 -0.03649 0.019989 
  Inst. size 1.038766 0.317151 3.28 0.001 0.417162 1.66037 
  _cons -0.1679515 0.881749 -0.19 0.849 -1.89615 1.560245 

Source: Author’s Design, 2025 
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For the online alternative, TVET institutional size 
is positive. This suggests that as the institute 
expands, it is more likely to choose online 
teaching over projects and face-to-face. In such 
a case, the institute will have developed the 
capacity to establish the necessary ICT 
infrastructure and install the required gadgets. 
This indicates that the expansion of TVET 
institutions positively correlates with the adoption 
of online teaching methods. As institutions grow, 
they are more likely to develop the necessary 
ICT infrastructure and resources to support 
online education, making it a preferred choice 
over traditional face-to-face or project-based 
learning. 
 

This study found institutional size as an 
influencing factor in integrating online teaching. 
For example, Munene et al. (2023) and Kahiga et 
al. (2024) showed that larger TVET institutions 
are better equipped to implement online teaching 
due to their ability to establish robust ICT 
infrastructure and acquire necessary 
technological resources. This capacity enables 
them to offer online courses effectively, 
addressing the increasing demand for such 
educational formats. Despite the potential 
benefits, TVET institutions face challenges such 
as technical difficulties, limited interaction in 
virtual settings, and access issues due to 
inadequate technology and internet connectivity 
(Mesuwini & Mokoena, 2024). These challenges 
necessitate continuous professional development 
for lecturers to enhance their online teaching 
skills. 
 

Findings in this study were in line with the 
qualitative findings analyzed from the 
administrator perceptions below. 
 

Currently, we do not have such systems in 
place due to the high cost of developing ICT 
infrastructure. A system like Moodle or 
MUELE, as used in Makerere University, 
would require significant investment in 
software development and student 
awareness. 

Another administrator revealed that while 
learning management systems are important, 
they require hefty investments, as seen below. 
 

Using learning management systems with 
modules for assignments and assessments 
could help. Additionally, tools like Zoom and 
simulations would be effective for 
evaluations. The open-source tools are 
useful in evaluating assignments where 
students can answer questions and receive 
automated feedback. However, this needs 
huge investments in these systems. 

 
Platforms like Makerere University's MUELE 
could be adapted for TVET. Assignments 
could be uploaded, completed within a 
stipulated time, and submitted online. 
However, this requires reliable access to 
devices and the internet, which is currently a 
challenge. 

 
Based on this model and a random sample of 
TVET institutions in Uganda, we expect 26% of 
TVET institutions to apply project-based learning, 
40% to train face-to-face, 8% to employ blended, 
and 25% to apply online teaching and learning.  
As seen in Figure 1, blended learning combines 
face-to-face and online teaching methods. It is 
increasingly adopted in TVET institutions to 
enhance educational quality and accessibility, 
especially post-COVID-19. Challenges include 
the need for technological infrastructure and 
training for both students and lecturers. 
Secondly, the face-to-face learning method 
remains prevalent due to its effectiveness in 
engaging students and facilitating practical skills 
training, which is crucial in TVET settings. It is 
often preferred over online methods due to better 
interaction and engagement. Online learning has 
gained traction, especially during the pandemic, 
but faces challenges such as connectivity issues 
and the need for digital literacy among educators 
and students. It is less favoured for practical 
skills training due to the lack of hands-on 
experience.  

 
Table 3. Predictive margins for mode selection 

 

 Delta-method      
Margin  Std. Err.  z  P>|z| [95% conf. Interval] 

Outcome 
      

Projects 0.258333 0.036684 7.04 0.000 0.186434 0.330232 
Face to face 0.4 0.039967 10.01 0.000 0.321667 0.478333 
Blended 0.083333 0.024768 3.36 0.001 0.03479 0.131877 
Online 0.258333 0.03555 7.27 0.000 0.188656 0.328011 
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Fig. 1. Predictive marginal plot with 95% CIs 
 
According to the margins plot, among the 
alternatives for the TVET teaching modes, face-
to-face learning has the highest probability of 
being chosen (around 0.40), while blended 
learning has the lowest (around 0.09). Projects 
and online learning fall in between, both with 
similar probabilities (around 0.25–0.27). The 
error bars indicate some overlap between 
projects and online, but face-to-face clearly 
stands out as the most preferred mode, and 
blended is the least favored. 
 

5. CONCLUSION 
 

Online TVET instructors consistently reported 
higher scores in assessment and evaluation 
competence compared to non-online instructors. 
They use various platforms for assignments, but 
many are not fully prepared for online teaching. A 
study in Sub-Saharan Africa found that 75.1% of 
TVET trainers were not ready to teach online, 
despite a third having a positive perception and 
half being competent in teaching skills-based 
courses online. This highlights the need for 
targeted training and support. The study revealed 
a significant gap in the accuracy of online 
assessments in measuring student 
understanding. Online-savvy instructors score 
significantly higher than non-teaching instructors, 
indicating their stronger assessment skills. 
However, TVET assessments face unique 
challenges due to the practical nature of TVET 

subjects, requiring the development of technical, 
cognitive, and affective skills. 
 
The study reveals a significant gap in the use of 
diverse digital tools for assessment and 
evaluation, with online-savvy instructors using a 
broader range of techniques. In Africa, Learning 
Management Systems (LMS) have been 
effective in fostering student engagement, with 
90% of academics agreeing. This highlights the 
need for instructional designers to support 
academics in selecting appropriate engagement 
tools. The study found that online instructors 
perceive stronger safeguards for academic 
integrity in online assessments. Online-savvy 
instructors support fairness and integrity in 
assessments. Previous studies have shown that 
well-prepared online assessments can deter 
cheating and ensure honest participation. TVET 
instructors need to be competent to handle 
robust systems and implement tools like the 
Invigilator Application to reduce dishonest 
behavior. 
 
The study found that online instructors offer more 
flexible assessment formats, offering diverse 
options for students to demonstrate their 
learning. Online assessments include peer, 
teacher, automated, and self-assessment, each 
with unique benefits and challenges. Interactive 
tools like Quizizz, Socrative, Google Forms, and 
Kahoot enhance engagement and learning 
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outcomes. However, careful selection and 
planning are necessary to address specific 
educational needs and challenges. 
 
The choice model showed a negative coefficient 
for online assessment and evaluations, 
suggesting a decrease in the probability of 
choosing a teaching mode as instructor 
competence increases. Factors such as 
perceived effectiveness and quality of online 
teaching methods, student satisfaction, and 
experience influence effectiveness. Studies 
suggest blended and hybrid models in TVET are 
the most effective, as blended teaching modes 
combine online and traditional methods, leading 
instructors with higher assessment competence 
to favour these options.  The study revealed that 
as class size increases, TVET trainees are less 
likely to choose a face-to-face learning model 
due to congestion. This finding has been 
criticized by scholars, who argue that larger class 
sizes negatively affect student grades and 
outcomes. Despite the potential benefits of online 
teaching, face-to-face learning is often preferred 
due to its direct interaction and immediate 
feedback capabilities. TVET institutions' positive 
growth correlates with the adoption of online 
teaching methods, as they develop the 
necessary ICT infrastructure and resources. As 
institutions grow, they are more likely to choose 
online teaching over traditional face-to-face or 
project-based learning. 
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