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Abstract

This study is to assess the implementation of blended learning in Technical and Vocational Education
Training (TVET) in Kenya. It is mainly focused on the methods used in Blended learning, Generative Al and
use of flipped classroom approach. The research will delve into highlighting the effectiveness in enhancing
learner engagement and improving educational outcomes. Data collection methods will be employed,
combining quantitative surveys and qualitative interviews with stakeholders in TVET in Kenya to gathering
comprehensive data. This research concentrates on affirming blended learning in TVET, challenges of
implementation of blended learning namely access to technology, improved flexibility in use of flipped
classroom , place of Generative Al in assessment, Open Education by considering mentioning OER, open
licensing and the areas where the educators needs to be reskilled and retooled through the use of continuous
professional development (CPDs) courses and the integration of more interactive and accessible learning
tools to maximize the benefits of blended learning in TVET institutions in Kenya. The outcomes are
recommendations to educators and need to align Kenyan educational practices with shifting strategies to
keep abreast with the ever changing workforce demands.

Introduction
In recent past, the global education backdrop has undergone a significant revolution where digital technologies have
been integrated to teaching and learning experiences. Blended learning which merges traditional face-to-face
instruction with online and digital components. It is a vital instructional approach that enhances learning — bringing
in flexibility, accessibility, and effectiveness. In Kenyan Technical and Vocational Education and Training (TVET)
institutions gradually are adopting blended learning to respond to the needs of an increasingly digital society and the
demand for a more skilled and adaptive workforce.
Blended learning in TVET is helping Kenya move toward its Vision 2030 by essentially giving students practical
skills and supporting innovation. TVET colleges are central to preparing young people for essential jobs in the
economy. By combining online and in-person learning, these institutions can better engage students and equip them
with the modern skills they need to succeed.
Technologies like Generative Al—are opening new ways to individualize learning, instant assessments and content
creation. Teaching approaches like the flipped classroom, where students explore materials before class and use
class time for hands-on learning, are also helping make education in TVET institutions more engaging. Challenges,
such as limited access to digital tools, lack of teacher training, and inadequate infrastructure, still remain. This slows
effective rollout of blended learning in Kenya’s TVET sector.

While there is growing interest and institutional obligation toward blended learning in Kenyan TVET institutions, its
implementation remains varying and often unproductive. There is limited investigation on the actual methods used
to deliver blended learning, the integration of blended learning tools, the role of Generative Al in assessments, and
the practical application of the flipped classroom approach. Moreover, many trainers lack the skills and tools needed
to design and deliver interactive and inclusive blended learning experiences. This gap has led to underutilization of
available technologies and missed opportunities to improve learner engagement and outcomes. Consequently, this
study seeks to assess how blended learning is being implemented in Kenyan TVET institutions, the challenges
encountered, and the opportunities that exist for enhancing its effectiveness.

This study is geared towards assessing the implementation of blended learning in Technical and Vocational
Education and Training (TVET) institutions in Kenya. Main focus is on methods of delivery, use of asynchronous
and synchronous tools, integration of Generative Al in assessment, and the embracing of the flipped classroom
approach.
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Blended learning refers to an training strategy that merges traditional face-to-face classroom methods with digital
and online learning experiences. According to Graham (2006), blended learning offers a flexible, learner-centered
approach that enables instructors to personalize content, pace, and learning paths. In TVET institutions, this model
supports hands-on training while integrating digital tools and aligning well with the practical nature of vocational
training.

Various blended learning models exist; including the rotation model, flex model, enriched virtual model, and the
flipped classroom model (Horn & Staker, 2014). The rotation model allows learners to move between modalities on
a fixed schedule. Flex model is more adaptive and technology-driven. In TVET institutions, blended delivery often
involves a mix of classroom instruction, online modules, simulations, and practical sessions.

Effective delivery of blended learning needs suitable instructional strategies and supportive infrastructure. UNESCO
(2021) notes that digital literacy among trainers, reliable internet access, and access to devices are critical for
successful implementation. However, in the Kenyan context, disparities in access to technology remain a significant
barrier.

Asynchronous learning tools allow trainees to access content conveniently, supporting flexible learning schedules.
Examples include learning management systems (LMS), pre-recorded video lectures, discussion forums, and digital
reading materials. These tools promote self-paced learning, especially for students in remote.

Synchronous tools, such as Microsoft Teams, Zoom, and Google Meet, facilitate real-time interaction and
immediate feedback. They foster collaboration, engagement, and social presence in blended environments.
Hrastinski (2008) emphasizes the complementary role of both asynchronous and synchronous tools in enhancing
knowledge retention and learner motivation.

Generative Al, particularly tools powered by large language models (LLMs), is transforming the way assessments
are designed and delivered. Al can be used to generate personalized quizzes, automate grading, and provide real-
time feedback to learners. According to Holmes et al. (2021), Al enhances formative assessment by identifying
knowledge gaps and recommending remediation strategies.

However, concerns about data privacy, algorithmic bias, and academic integrity must be addressed. In the Kenyan
TVET context, the use of Generative Al is still developing, and there is a need for capacity building and regulatory
frameworks to guide its ethical and effective use.

The flipped classroom method upturns traditional teaching by delivering instructional content outside of class,
usually through videos or readings, and using classroom time for practical application and collaborative problem-
solving. This model aligns well with the hands-on nature of TVET programs.

Studies by Bishop and Verleger (2013) show that flipped classrooms enhance learner autonomy, engagement, and
critical thinking. In the African context, Gachago et al. (2015) report positive outcomes when this model is
supported by adequate infrastructure and instructor training. However, challenges such as limited internet access and
resistance to change by trainers can hinder its successful implementation.

Open Educational Resources (OER) are training and learning materials that are freely accessible and openly
licensed, allowing trainers to adapt and redistribute content. UNESCO promotes OER as a cost-effective strategy for
enhancing educational equity and innovation.

Integrating OER in blended learning helps TVET institutions reduce content development costs and promote
localized curriculum design. Open licensing frameworks such as Creative Commons (CC) provide legal structures
that support content sharing and reuse. Despite these benefits, awareness and capacity to develop and use OER in
Kenya remain low, necessitating targeted training and policy support.

The success of blended learning comprehensively depends on the readiness and capability of trainers. They must be
proficient in using digital tools, designing online content, and facilitating interactive learning experiences. To build
these capacities Continuous Professional Development (CPD) programs are essential.

OECD (2018) emphasizes the importance of structured CPD programs that are aligned with institutional goals and
the growing demands of the digital education landscape. In Kenya, several initiatives such as the Digital Literacy
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Program and Kenya Education Cloud have been introduced to support educator training, yet there is still a
significant need for scalable and context-specific CPD offerings in TVET.

Blended learning has the potential to make TVET education more flexible, engaging and effective. Tools like online
content, real-time communication platforms and technologies such as Generative Al can greatly enrich learning
when appropriately used. Approaches namely flipped classroom encourages more hands-on, interactive learning.
But for this to work, issues like poor access to technology, limited teacher training, and unprepared institutions must
be addressed. This study adds to current research by offering real-world insights and practical recommendations for
Kenya’s TVET sector.

Objectives of the Study

The specific objectives of this study are to:

Assess the effectiveness of asynchronous and synchronous tools in delivering content

Evaluate the methods used to implement blended learning in Kenyan TVET institutions.

Examine the role of Generative Al in learner assessment.

Survey the application and efficiency of the flipped classroom approach in TVET.

Recognize challenges affecting the application of blended learning in TVET.

Recommend strategies for successful blended learning, including Open Educational Resources (OER) and
Continuous Professional Development (CPD).

R e

Methodology
The methodological approach employed to assess the implementation of blended learning in TVET institutions in
Kenya is discussed in this section. The research mainly focus areas include methods of delivery of blended learning,
asynchronous and synchronous tools, use of generative Al in assessments, and the application of flipped classroom
teaching methodology. The approach used integrates mixed-methods research design namely qualitative and
quantitative research approaches in order to obtain comprehensive discernments from various stakeholders in the
TVET sector.

The quantitative component utilizes structured surveys to collect numerical data on adoption levels, frequency of
use, and perceived effectiveness of blended learning components. The qualitative aspect employs semi-structured
interviews and focus groups to explore attitudes, experiences, and contextual challenges in greater depth.

The target population includes:

e TVET instructors/trainers

e Institutional administrators (e.g., heads of departments, ICT coordinators)

e Students enrolled in blended learning programs
Participants are drawn from both public and private TVET institutions across Kenya to ensure representativeness
and diversity of perspectives.

A purposive sampling technique was used to identify key informants such as institutional leaders and ICT staff
knowledgeable about blended learning. Stratified random sampling will be applied to select students and trainers,
ensuring representation across regions, and institution types.
e Sample size for surveys: Approximately 70 respondents (students and trainers).
e Sample size for interviews/focus groups: Approximately 20-30 key informants and 4—5 focus groups with
students and trainers.

Structured questionnaires were administered online to gather quantitative data on:
e  Use of asynchronous and synchronous tools
e Frequency and type of generative Al usage in assessment
e  Perceived effectiveness of the flipped classroom model
e  Challenges faced in implementing blended learning

Semi-structured interviews and focus group discussions will explore:
e Institutional readiness for blended learning
o  Effectiveness of current delivery methods
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e  Opinions on Open Educational Resources (OER) and CPD needs

Research Instruments

e  Questionnaire: Developed based on literature review and pilot-tested for clarity and reliability.
e  Document Analysis Checklist: Criteria for evaluating institutional preparedness and content quality.

Data Analysis Techniques

e Quantitative Data: Descriptive statistics namely frequencies, percentages, mean scores were conducted

using software such as Excel.

e Qualitative Data: Thematic analysis will be employed to identify recurring patterns and themes from the

group.

Validity and Reliability

e Pilot Testing: Instruments was piloted in an institution not included in the final study to test for reliability

and clarity.

e Triangulation: Combining data from surveys and document analysis was used to enhance the credibility of

the findings.

In Summary the adoption of a mixed-methods approach ensures a comprehensive exploration of technological,
pedagogical, and institutional dimensions critical to successful implementation. The findings derived from this
methodology will inform practical recommendations for stakeholders in the Kenyan TVET ecosystem

Findings

The findings of the study on the implementation and perception of blended learning in Kenya are analyzed as shown
below. Data was collected using a structured questionnaire administered to trainers and students. The analysis
highlights key themes emerging from the quantitative and qualitative responses, organized under research objectives

and the research questions.

Frequency table

1. Approaches used in blended
learning

2. Effectiveness in learner
engagement

3. Role of Generative Al

4. Flipped classroom adoption

5. Challenges in implementation

6. Strategies to improve efficiency

Aspect
Hybrid/Blended model
Face-to-face
Synchronous + Asynchronous
tools
Online (LMS, video, etc.)
Rated effective or very effective
Engagement issues in online
formats
Automation of marking
Personalized feedback
Plagiarism/Ethical concerns
Occasional use
Frequent use
Poor infrastructure & network
Digital literacy gap
Cost and access issues
Enhance infrastructure
Train educators and learners

Frequency
35
41
30

24
40
15

25
30
40
25
10
45
38
30
42
38

Common Years of Experience
4-7 years, Over 7 years
Less than 1 year — Over 7 years
1-3 years, 4—7 years

Less than 1 year — Over 7 years
Over 7 years, 4—7 years
Less than 1 year, 1-3 years

Mixed (1-3 years to Over 7 years)
47 years, Over 7 years

Over 7 years

1-3 years, 4—7 years

Over 7 years

All ranges

Less than 1 year — 4 years

1-3 years, Less than 1 year

47 years, Over 7 years

Less than 1 year — Over 7 years
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Summary of Key Findings

1. Majority of respondents have access to digital devices but struggle with internet connectivity.
Do you experience connectivity or
participation challenges during live sessions?

® Yes

® No
Sometines

Figure 1: Access to digital devices but
struggle with internet connectivity
From this response it was evident that
connectivity affected live sessions

2. Blended learning is positively perceived in terms of flexibility and engagement. Figure 2 shows the

responses from the survey.
47. What is your general perception of blended learning in TVET institutions?

@ Very positive
38.8% @ Positive
Neutral
@ Negative
"1

67 responses

@

Figure 2: positively perceived in terms of flexibility and

engagement
3. Implementation challenges relate to skills gaps, infrastructure, and policy support.
4. There is a strong call for targeted interventions and support to improve blended learning.

The study found that most TVET institutions practice hybrid/blended models, combining face-to-face and online
learning. However, face-to-face remains the dominant mode, particularly in regions with limited digital
infrastructure. Institutions using Learning Management Systems (LMS) and digital platforms noted improved access
and content management but still face challenges with usability and consistent application across programs.

The majority of respondents reported frequent engagement with asynchronous tools, particularly LMS platforms,
digital notes/PDFs, pre-recorded videos, and online quizzes. Asynchronous content supports flexibility and self-
paced learning, especially for learners with work or family obligations. However, lack of interactivity, delayed
feedback, and time-consuming content creation were cited as major challenges.

Tools like Zoom, Microsoft Teams, Google Meet, and WhatsApp are widely used. These enable real-time
interaction and foster social presence. Nonetheless, participants identified connectivity issues, lack of participation,
and technical difficulties as barriers to effective synchronous learning.

Awareness of Generative Al tools such as ChatGPT is growing among trainers and trainees. However, adoption in
assessment remains limited. Respondents acknowledged AI’s potential for automated marking, personalized
feedback, and content generation, but raised concerns around plagiarism, overreliance, ethical use, and data security.

A large proportion of respondents were familiar with the flipped classroom model, but its practical adoption in
TVET remains low. Among those who have implemented it, the main benefits reported include active participation,
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better understanding, and learner autonomy. Key challenges were resource limitations, lack of training, and low
learner motivation to prepare before class.

Respondents recognized the benefits of OER—notably cost reduction, accessibility, and customization. However,
lack of awareness, training, and alignment with specific course content were noted as persistent challenges.

While most trainers support CPD, participation is often infrequent or irregular. The need for targeted training on
digital skills, pedagogical strategies, and Al integration was emphasized as essential to improving blended learning
implementation.

Conclusions

The following aspects of the research were revealed by the study:

1. Blended learning is gradually adopted in TVET institutions, but its implementation is uneven and faces
systemic challenges.

2. Asynchronous tools are widely used and appreciated for their flexibility, yet lack of interactivity limits
learner engagement.

3. Generative Al holds important potential for improving assessment but requires careful implementation to
address ethical and academic integrity concerns.

4. The flipped classroom method remains unexhausted despite its latent benefits in enhancing learner
independence and engagement.

5. There is limited institutional support for OER and CPD, both of which are essential to surmounting up
effective blended learning.

Recommendations

Policy Makers and TVET Authorities need to develop a comprehensive national policy framework for blended
learning that includes infrastructure development, digital content standards, and quality assurance mechanisms. This
can be achieved by providing subsidies or incentives for internet access, especially in rural regions, through
partnerships with internet service providers. The policy should also touch on supporting curriculum development
that integrates blended and flipped learning methodologies.

Institutions and Administrators are encouraged to invest heavily on ICT infrastructure, including computer labs,
reliable internet access, and power backup systems. Additionally, establish clear guidelines and training for the use
of asynchronous and synchronous learning tools. Inspire the use of Open Educational Resources (OER) through
workshops on open licensing (e.g., Creative Commons).

Trainers Participate regularly in CPD programs focusing on digital pedagogy, Al use, content creation, and student
engagement strategies. Adopt active learning strategies such as the flipped classroom to promote deeper learning
and student responsibility. Use generative Al tools responsibly, balancing automation with ethical considerations
and human oversight.

For trainees it paramount to develop digital literacy and time management skills to effectively navigate
asynchronous learning. They need to engage actively in live sessions and collaborative learning activities to enhance
interaction and knowledge sharing. Utilize institutional resources, such as ICT labs and OER platforms, to support
continuous learning.

For future researchers it is advised to conduct longitudinal studies on the impact of blended learning on learner
outcomes in TVET. Explore Al-enabled individualized learning pathways and their effectiveness in skill-based
training. Examine barriers to flipped classroom adoption in rural or under-resourced institutions.

The successful implementation of blended learning in Kenyan TVET institutions requires a multi-stakeholder
approach. By addressing issues of access, training, content, and pedagogy, institutions can offer inclusive, flexible,
and future-ready education aligned with the demands of a dynamic workforce
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