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Abstract: 

The fundamental purpose of this study was to assess the mediating effect of Artificial 

Intelligence (AI) technology tools on the link between Performance-Based Assessment 

(PBA) tasks’ difficulty and innovation skill development among Information and 

Communication Technology (ICT) diploma trainees in selected technical institutions in 

Kenya. Guided by Vygotsky’s Social Constructivism theory, the research employed a 

convergent parallel mixed-methods design. A sample of 346 trainees was drawn from a 

target population of 2,247 Module III ICT diploma trainees. Quantitative data were 

collected using an ICT Diploma Trainees’ Questionnaire (IDTQ), while qualitative data 

were obtained through Focus Group Discussions (FGDs). The questionnaire’s reliability 

was established using Cronbach’s alpha for internal consistency, and its face and content 

validity were confirmed through expert judgment. Trustworthiness of qualitative 

findings was enhanced through member checking, while triangulation ensured 

confirmability. Quantitative data were analysed using descriptive statistics and linear 

regression-based mediation analysis, whereas qualitative data were analysed through 

thematic analysis. Integration of findings was achieved using a side-by-side comparison 

approach. The study found that the use of AI technology tools partially mediated the 

relationship between PBA task difficulty and innovation skill development (β = 0.041, 
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BootLLCI = 0.009, BootULCI = 0.082). Qualitative findings indicated that difficult PBA 

tasks encouraged repetition, exploration and experimentation. However, the transition 

of this to innovation skill development was dependent on the availability of adequate 

support, including but not limited to relevant AI technology tools. The study concluded 

that the effectiveness of innovation skill development is not merely a function of the 

usage of supporting AI tools but also the task difficulty itself. The study recommends 

that technical institutions offering ICT diploma courses should establish structured AI-

enabled support applications so that trainees can effectively engage with cognitively 

demanding PBA tasks.  

 

Keywords: artificial intelligence, innovation skills, tasks difficulty, performance-based 

assessment, ICT diploma 

 

1. Introduction 

 

The demand for technical and vocational skills, especially ICT innovation skills, has in 

the 21st century become more pronounced than ever before. This trend is largely 

attributed to the rapid infusion of ICT-enabled technologies across various sectors of 

society, which has strengthened the link between a nation’s technological innovation 

capacity, its global competitiveness, and its economy’s sustainability. Consequently, the 

skill need of ICT professionals has shifted from possession of basic digital literacy to the 

ability to design and implement innovative ICT solutions that advance a country’s 

economic growth. This transformation highlights the growing recognition of innovation 

skills as a critical component of skills an ICT graduate should possess (Grech & Camilleri, 

2020).  

Literature on innovation skill development suggests that innovation is most 

effectively cultivated in learning environments that expose learners to cognitively 

demanding tasks that stimulate creative thinking, opportunity recognition, and informed 

risk-taking (Beghetto & Kaufman, 2013; Ovbiagbonhia, Kollöffel & Brok, 2019). Within 

educational settings, Performance-based Assessments (PBA) have increasingly been 

identified as assessment approaches capable of fostering such outcomes. This is due to 

their inherent nature of requiring test takers to apply knowledge in authentic, problem-

oriented contexts, often culminating in polished products for both classroom and external 

audiences (Gallardo, 2020; Darling-Hammond & Adamson, 2010; Mc Tighe, 2014).  

 However, Syahril, Nabawi and Safitri (2021) highlight that it is not just the mere 

use of PBAs that matters but the design of PBA tasks with appropriate levels of difficulty. 

This is because the degree of PBA task difficulty determines the rigor and level at which 

test takers utilize higher-order thinking skills to analyze problems, think critically and 

create novel or improved products (Herrera, Cabral & Murry, 2013; Espinosa, 2015). This 

viewpoint brings to the fore the significant role PBA task difficulty plays in providing 

learning experiences that promote discovery rather than mere assignment of grades. As 
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such, the construct “difficulty of PBA tasks” is viewed in terms of how cognitively 

demanding a PBA task is, considering the level of knowledge, skills, and effort required 

for a trainee to complete it (Albay & Eisma, 2021). This study therefore operationalized it 

as the degree of cognitive challenge entrenched in a task used during PBAs within 

formative and summative assessment of trainees’ achievement of practical competencies 

within the ICT diploma course. As such, assessing the levels of this difficulty involves 

determining whether the tasks require trainees to move beyond routine recall, engage in 

higher-order thinking, and complete tasks with substantial breadth and depth. 

 In the wake of the push for the use of PBA tasks with difficulty levels that promote 

trainees’ innovation skill development, AI technology tools have infiltrated the PBA 

execution settings. This infiltration has spurred debates regarding the effects these tools 

bring in the relationship between PBA tasks difficulty and trainees' innovation skill 

development. Scholars who express optimism with this permeation view it as an 

opportunity for trainees to foster their creativity and higher-order thinking skills, if a 

balance between the use of AI tools and traditional classroom practices is achieved 

(Klopfer, et al., 2024; Vasconcelos & dos Santos, 2023; Wang’ang’a, 2024). Conversely, 

scholars who are pessimistic about it, see it as an avenue that could potentially derail the 

process of nurturing higher-order skills since AI technology tools may cause trainees to 

dodge cognitive processes. They also express concerns of a possible spike in over reliance 

of generative AI, which could deter cognitive engagement of learners (Hamilton, 2023; 

Wang, Díaz, Brown & Chen, 2023). Despite these debates, AI technology tools have 

rapidly advanced and are now transforming various industries, including education. 

Extant literature shows that they have the potential to revolutionize the way teaching, 

learning and assessments are implemented, ultimately impacting educational outcomes 

for students (Owan et al., 2023; Naqvi, 2020). However, their effects on the relationship 

between PBAs tasks difficulty and innovation skill development among ICT diploma 

trainees remain underexplored. Bridging this gap is important for informing ICT diploma 

curriculum implementation and policy directions aimed at reinventing PBA task 

difficulty as a catalyst for innovation skill development in an AI technology-infiltrated 

environment.  

 

1.1 Problem Statement 

The use of PBA tasks with appropriate difficulty levels in both formative and summative 

assessments within practical-oriented programs such as ICT diploma provide avenues to 

accurately assess trainees’ practical competencies while fostering higher-order thinking 

skills, including innovation. They also enable sustained cognitive engagement and 

motivation among trainees throughout the assessment process. This is because they 

require trainees to actively apply their knowledge and skills in solving meaningful, real-

world problems rather than passively recalling information. Against this backdrop, the 

Technical Vocational Education and Training Curriculum Development, Assessment and 

Certification Council (TVET CDACC) provides for their inclusion as critical elements in 
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the ICT diploma curriculum implementation in Kenya’s TVET institutions (RoK, 2018). 

Amidst these provisions, AI technology tools have permeated PBA execution 

environments, giving rise to a new landscape for PBA tasks utilization. For instance, a 

survey by Manyukwe (2023) and Yonda Consulting (2023) revealed that Generative AI 

was the most popular AI tool in Kenya’s higher education systems, with a usage rate of 

63% in the year 2023. These findings were supported by Wachira, Wachira, Mwangi, 

Absaloms and Jeon (2023), who found that over 30% of the student body in tertiary 

institutions in Kenya actively used ChatGPT, an AI tool, in the assessment space. 

However, the mediating effect of these AI technology tools in the relationship between 

PBAs tasks difficulty and innovation skill development among ICT diploma trainees 

remains under-examined. At the same time, although there are studies that attempt to 

address this gap, their methodological approaches, contextual focus, and variables 

examined limit their ability to bring clarity to the foregoing knowledge gap. Left 

unaddressed, this gap presents a danger of continued dependence on PBA practices that 

may not optimally anchor the development of innovation skills envisioned in Kenya’s 

TVET policy framework. It is against this backdrop that the present study sought to 

assess the mediating effect of AI technology tools on the relationship between PBA tasks 

difficulty and innovation skills development among ICT diploma trainees in selected 

technical institutions in Kenya. 

 

1.2 Purpose of the Study 

The purpose of this study was to examine the extent to which AI technology tools mediate 

the relationship between PBA tasks difficulty and innovation skills development among 

Information and Communication Technology diploma trainees in selected public 

technical institutions in Kenya.  

 

1.3 Research Question 

• What are the experiences of ICT diploma trainees regarding PBA tasks difficulty, 

use of AI technology tools and innovation skills development within Kenya’s 

public technical institutions? 

 

1.4 Research Hypothesis 

The study tested the following hypothesis while controlling for ICT diploma trainee’s 

gender and prior experience with PBAs: 

 H01: There is no statistically significant mediating effect of AI technology tools on 

the relationship between PBA tasks difficulty and innovation skills development among 

ICT diploma trainees in public technical institutions in Kenya. 

 

1.5 Theoretical Framework 

This study was guided by Social Constructivism; a theory grounded on Vygotsky’s (1978) 

sociocultural view of human mind development. This theory underscores the criticality 
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of task difficulty levels, cultural tools mediation and scaffolding in human mind 

development. Vygotsky emphasized that meaningful human mind development occurs 

within the Zone of Proximal Development (ZPD)—the distance between what a learner 

can achieve autonomously and what they can achieve with support provided by a More 

Knowledgeable Other (MKO) (Vygotsky, 1978; McLeod, 2023; Syomwene, 2016). 

Vygotsky argued that, left alone, learners’ mind development may occur, but not to full 

potential; it is through scaffolding by the MKO that this gap is bridged. An MKO refers 

to someone with greater expertise than the learner in a given task or concept (McLeod, 

2023; Syomwene, 2016). Scaffolding refers to the structured support provided by an MKO 

to help learners acquire new skills by gradually reducing assistance as learners become 

more proficient (Bruner, 1996; Verenikina, 2010; James, 2008). The application of the ZPD 

principle in PBA tasks involves providing problem-solving activities that are beyond an 

individual’s current abilities, then providing initial support, and gradually reducing it as 

the individual becomes more capable (Verenikina, 2010; James, 2008).  

 The use of PBAs in the ICT diploma course in TVET institutions aligns with this 

principle as they emphasize assessment tasks that require the application of knowledge 

and skills in problem-solving tasks that challenge trainees to exceed their current ability 

levels. Within this process, MKOs provide scaffolding through guidance, feedback, and 

modeling, enabling trainees to develop problem-solving skills and ultimately innovation 

skills. While MKOs in ICT diploma courses have traditionally been human actors such as 

trainers, resource persons, or peers, the rapid infiltration of AI technology tools presents 

new mediational possibilities. They demonstrate mediating MKOs' roles such as offering 

personalized feedback, real-time assistance, and adaptive resources that help trainees 

remain within their ZPD (Luckin, 2017; Holmes, Bialik & Fadel, 2019). This reinforces the 

critical need for empirical studies that examine the mediation role of AI technology tools 

in fostering innovation skills development through PBA tasks 

 

2. Literature Review 

 

Performance-based assessment refers to an assessment approach that embodies tasks that 

require test takers to apply their knowledge and skills to come up with a product or 

accomplish a specific performance (Dawson, 2017; Stoll & Schultz, 2019). Such tasks serve 

dual roles in education, as they can be utilized during the teaching and learning process 

as instructional tools, as well as in assessments to evaluate proficiency in specific skills or 

knowledge areas, and promote skill development (Mc Tighe, 2014; Stoll & Schultz, 2019). 

Unlike traditional assessments that heavily rely on written exams or multiple-choice 

tests, PBA tasks focus on trainees' ability to apply their learning to practical situations. 

They are an approach to evaluating trainees' knowledge, skills and abilities by assessing 

their performance of real-world tasks and projects (Komari, Aryanti & Sudjani, 2019; 

Salma & Prastikawati, 2021). By definition, therefore, PBA tasks offer more realistic and 
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comprehensive approaches to assessing trainees' practical capabilities as well as 

developing higher-order thinking skills such as innovation.  

 The development of innovation skills is viewed as a phased process. According to 

Dziallas and Blind (2019), it begins with the ability to recognize problems requiring 

innovative solutions, progresses through idea generation, and culminates in translating 

those ideas into practical and valuable products. Prior research on innovation skill 

development has operationalized this process to suit specific study contexts. For instance, 

Avvisati, Jacotin, and Vincent-Lancrin (2013) adapted them to higher education settings 

to examine graduates’ contributions to innovation-driven economies. Likewise, Martin, 

Potocnik, and Fras (2015) contextualized the indicators within university environments 

to investigate factors shaping undergraduate students’ innovative behaviors. As such, 

this present study conceptualized innovations skill development as the process through 

which ICT diploma trainees acquire and strengthen their capacity to identify problems 

that need innovative solutions, then generate novel or enhanced ideas, processes, or 

artefacts that translate ICT knowledge into practical solutions.  

 Syahril, Nabawi, and Safitri (2021) front PBA tasks with appropriate levels of 

difficulty as critical elements for achieving positive educational outcomes among 

students. This is exemplified in their study that focused on Indonesian Mechanical 

Drawing course students' perceptions of project tasks designed to their potential. The 

results revealed that project tasks tailored to students' capabilities significantly enhanced 

their motivation (Mean = 4.61), interest (Mean = 4.57), real-world learning (Mean = 4.47), 

engagement with lecturers (Mean = 4.31), and enjoyment (Mean = 4.43). Additionally, 

these tasks improved students' soft skills (Mean = 4.47), such as teamwork, project 

management, communication, and interpersonal skills. However, although this study is 

useful for isolating varied outcomes of using project tasks in the learning process, its 

focus on teaching only limits the generalizability of the findings to PBA situations. This 

is because contextual factors in PBAs are different from those involved during teaching.  

Green and du Plessis (2023) used a convergent mixed-method study approach to 

examine student perceptions of project-based learning in TVET education in South 

Africa. The study findings indicated that the use of project tasks was effective in 

enhancing students’ acquisition of work-related skills, such as critical thinking and 

problem-solving, as well as fostering creativity and collaboration. In contrast, 

Turyatemba (2023) found that despite the implementation of project tasks as assessment 

and instructional tools in Uganda’s TVET system, the quality of the TVET trainees was 

below the expectation and their products were of poor quality. The study attributed this 

to the inadequacy of materials needed to implement project tasks whose difficulty levels 

were at par with the industry needs. These contradicting findings suggest that findings 

from a TVET system in one country may have limited applicability to another country 

due to circumstantial variations. Additionally, the studies lack specificity regarding the 

difficulty of tasks used in PBA contexts and their linkage with innovation skill 

development. 
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 Stoll and Schultz (2019) identify a major challenge in achieving the appropriate 

levels of difficulty in PBA tasks to be limitations in the PBAs implementers’ expertise and 

inadequate resources. However, advancements in AI technologies such as simulations, 

virtual assistants, virtual reality, and generative AI could be potential solutions to these 

challenges. For instance, Vasconcelos and dos Santos (2023) explored the potential of 

generative AI tools in fostering reflective and critical thinking among learners in Science, 

Technology, Engineering and Mathematics (STEM) education in Brazilian secondary 

schools. The study employed case study methodology to analyse extensive interaction 

logs between students and AI systems in simulated STEM learning experiences. The 

study results indicated that generative AI, including ChatGPT and Bing Chat, could act 

as powerful objects to think within STEM education projects. They provided customized 

content, instant feedback, and adapted to individual needs, making learning engaging 

and relevant. However, this study was carried out among the secondary school 

population. Therefore, its generalizability to the TVET system population may be 

difficult, given the contextual differences between the two. 

 Hamilton’s (2023) survey of 500 practising educators from the US, found 60% of 

the surveyed educators had used AI in their classrooms. 51% reported having used AI-

powered educational games, 43% adaptive learning platforms, 35% chat bots for student 

support, while 29% had used intelligent tutoring systems. 55% of the teachers who 

responded to the survey said that they believed AI technology tools had improved 

educational outcomes, 18% opined that it hindered educational outcomes, while 17% said 

it had no significant impact. Although this study provides valuable insights, it examines 

education as a unified entity, ignoring the fact that it comprises different levels. As such, 

the study may not provide clarity on the extent to which AI technology tools mediate the 

relationship between PBA tasks difficulty and the development of innovation skills 

among trainees enrolled in the ICT diploma course. 

 Sandu and Gide’s (2019) study was situated in higher education institutions in 

India. The study reported that a majority of students in these institutions (48.9%) 

expressed willingness to engage with Chatbots for assistance with their educational 

issues. From this use of Chatbots, they experienced significant benefits, such as improved 

communication, faster completion of research projects and taking online exams. 

Similarly, Olatunde-Aiyedun (2024), employing a mixed-methods approach, assessed the 

impact of AI integration in science education on learning outcomes, student engagement, 

and overall educational quality in Nigerian universities. Document analysis was used to 

give quantitative data, while interviews were used to obtain lecturer experiences with AI 

in classrooms, which formed the qualitative strand. Analysis of Covariance was the main 

inferential statistic for analysing quantitative data, while thematic analysis was used for 

qualitative data analysis. The study found that AI serves as a catalyst for improved 

academic performance and a deeper grasp of scientific principles. However, the study 

failed to provide a statistical mediation model for the mediating effect of AI technology 

tools on the relationship under study. 
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 Studies in Kenya whose focus is related to PBA tasks difficulty and innovation skill 

development in TVET education are not succinct on the mediation role of AI technology 

tools on the relationship between the two constructs. For instance, Moindi and Nyatuka 

(2022) conducted descriptive survey research to examine the effectiveness of assessment 

modes used in entrepreneurship education in imparting requisite competencies among 

students in tertiary institutions in Kenya. The study showed that written examinations 

were the most prevalent mode of assessment of entrepreneurship education, followed by 

project tasks and industrial attachment. The regression model in the study showed that 

the mode of assessment adopted enhanced the acquisition of ideas and opportunities 

(0.313 units). However, although the study made an attempt of linking mode of 

assessments to skills development, the dependent variable was not explicit on the 

development of innovation skills; instead, it used the construct “acquisition of ideas and 

opportunities”, which is quite generic.  

 Musyimi, Orodho and Thuo’s (2021) study sought to establish the link between 

the frequency of PBA tasks and innovation capacity among secondary school Computer 

Studies students. The study discovered that the low frequency of project tasks and 

laboratory session-based tasks in Computer Studies curriculum negatively affected 

students' innovation capabilities. Although these findings are valuable, their nuance is 

constrained by their exclusive reliance on quantitative techniques. To bridge the 

methodological gap occasioned by the potential limitations associated with quantitative 

approaches, the present study incorporated focus group discussions. For the contextual 

gap, the present study was conducted among ICT diploma trainees. 

 Jepkemoi, Mulwa and Mwanda (2024) used a descriptive survey study design to 

examine the influence of artificial intelligence (ChatGPT) affordances on adaptive 

learning experiences among undergraduate religious education teacher trainees at the 

University of Nairobi. The linear regression analysis results revealed a statistically 

significant positive influence of the learning engagement of ChatGPT (β = 0.44, p = 0.000) 

on the undergraduate religious education teacher trainees’ adaptive learning 

experiences. This study, though illuminating on the subject under study, is challenging 

to isolate the development of innovation skills from the dependent variable, that is, 

adaptive learning experiences, since it is quite generic 

 Similar findings were reflected by Oranga’s (2023) study, whose aim was to 

explore the benefits of artificial intelligence (ChatGPT) in education in the Kenyan 

context. The study concluded that AI enhances learning through the provision of 

personalized learning, instant feedback and 24/7 availability. However, it should be used 

in conjunction with human guidance and supervision so that learners can receive a well-

rounded and effective education. This study, although enlightening, relied on content 

analysis in which secondary data in the form of published text was reviewed. As such, 

its explanatory power on the relationship under study is therewith weakened as they 

carry along the weaknesses of solely using secondary data for research. 
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Taken together, the reviewed studies suggest that the value of PBAs lies not simply 

in their use, but by the extent to which they are designed in consideration to their 

difficulty level. These studies indicate that incorporating projects with difficulty levels 

aligned to learners’ abilities can foster desirable learning outcomes. At the same time, 

literature indicates that AI tools have become common tools for educators and 

assessment professionals seeking to enhance teaching and learning experiences. 

However, from the global, regional and Kenyan contexts, not much has been done to 

show the mediating effect of AI tools on the relationship between PBA tasks difficulty 

and the development of ICT diploma trainees' innovation skills. The existing studies have 

focused on the integration of AI in education and its influence on various learning 

outcomes. As a result of the study designs, they adopted, they have not provided 

statistical mediation models coupled with nuanced explanations. This has resulted in 

methodological and knowledge gaps that the current study sought to address. 

Furthermore, the existing studies have focused on other contexts of education such as 

entrepreneurship education, universities, and STEM in secondary schools, but none 

focused on assessment in the ICT diploma course. This has resulted to contextual and 

population gaps that form the basis of this present study. 

 

3. Materials and Methods 

 

3.1 Study Design 

This study employed a convergent parallel mixed methods design, whereby quantitative 

and qualitative data were collected simultaneously, analyzed separately, and integrated 

during interpretation (Creswell & Creswell, 2018). The quantitative strand statistically 

established the mediating effect of AI technology tools on the link between PBA tasks 

difficulty and innovation skill development. The qualitative strand explored trainees’ 

experiences of engaging with cognitively demanding PBA tasks, use of AI tools in the 

execution of the tasks and their impact on innovation skill development. Integration of 

findings was achieved through side-by-side comparison to identify points of 

convergence, divergence, and complementarity between the two strands. This design 

was appropriate because it enabled a more comprehensive understanding of how 

measurable effects of AI technology tools relate to trainees’ experiential accounts, thereby 

strengthening the explanatory power of the findings. 

 

3.2 Target Population and Sample Size 

The target population comprised 2,247 Module III ICT diploma trainees enrolled in six 

selected public TVET institutions in Kenya in 2024. The institutions were purposively 

selected from 118 accredited public TVET institutions offering the ICT diploma course. 

To ensure representation across institutional categories, four Technical Training 

Institutes, one National Polytechnic, and one University TVET centre were chosen. For 

the quantitative strand, a sample size of 339 trainees was calculated using Yamane’s 
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formula. To draw the sample, stratified sampling with proportional allocation followed 

by simple random sampling techniques were used. Stratified sampling was used to 

ensure representation of each TVET category. Simple random sampling was used to 

minimize selection bias of the respondents (Creswell & Creswell, 2018). The sample size 

was considered adequate for regression analysis in line with established quantitative 

research guidelines by Jenkins and Quintana-Ascencio (2020). For the qualitative strand, 

seven participants were selected using convenience sampling. This sampling technique 

was considered apt as it ensured trainees who had substantial exposure to PBAs and were 

able to articulate their lived experiences in the FGDs. This approach is consistent with 

qualitative inquiry, where depth and relevance of participants' experience in the 

phenomena under study are prioritized over statistical representation (Patton, 2015). 

 

3.3 Study Instruments 

Quantitative data was collected using a structured questionnaire, while qualitative data 

was gathered through FGD schedule. The questionnaire was appropriate for this study 

due to its capacity to generate standardized data from a relatively large and 

geographically dispersed sample within a limited timeframe (Kothari & Garg, 2016). 

FGDs were employed to elicit rich, contextualized accounts of trainees’ experiences with 

PBA tasks, thereby providing explanatory depth to complement the quantitative 

findings. 

 The questionnaire comprised four sections aligned to the study variables. Section 

A captured respondents’ demographic information, including gender and prior exposure 

to PBAs. Section B included items measuring the difficulty of PBA tasks, while Section C 

had items that would measure the extent of the use of AI technology tools in handling 

PBA tasks. Section D sought data that would quantify trainees’ innovation skill 

development, which corresponds to the study’s dependent variable. The instrument 

consisted of closed-ended items for demographic data and Likert-type scale items to 

measure the independent, mediating, and dependent variables. The FGD schedule was 

designed to explore trainees’ experiences with difficult PBA tasks, as well as their use of 

AI technology tools during assessment activities. This facilitated a deeper interpretation 

of how the difficulty of PBA tasks and AI technology tools shaped innovation skill 

development. 

 

3.4 Data Analysis 

3.4.1 Quantitative Data Analysis 

Quantitative data obtained from the filled questionnaires were analyzed descriptively 

and inferentially. Descriptive analysis comprised computation of means and standard 

deviations to describe and compare responses across the study variables. Inferential 

analysis utilized Hayes PROCESS macro (model 4) mediation analysis to establish the 

existence of a mediation (Hayes, 2022). The computed and derived statistics included the 

coefficient of determination (R2), which was used to determine the magnitude of 
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variation, and p-value, which was used for hypothesis testing. The study hypothesis was 

tested at a significance level of 0.05. Three models were used for mediation hypothesis 

testing while controlling for the study covariates: 

 

AIEnv = β01+ C + a PBA_Diff + Ɛ1 …….………………………………….………Equation 1 

 

TISD = β02 + C + b AIEnv + Ɛ2 ……………………….………………………..…Equation 2 

 

TISD = β03 + C + a AIEnv + c’ PBA_Diff + Ɛ3 …………...……………......….…Equation 3 

   

Where:   

TISD = Trainee Innovation Skill Development (dependent variable) 

PBA_Diff = PBA task difficulty (independent variable) 

AIEnv = AI technology tools (mediating variable) 

β01, β02, β03 = Constants 

a, b, c’ = Coefficients of regression 

Ɛ1, Ɛ2, Ɛ3 = Error terms 

C = Control variables 

 Equation 1 examined the effect of the independent variable (PBA task difficulty) 

on the mediator variable (AI technology tools). Equation 2 examined the effect of the 

mediator variable (AI technology tools) on the dependent variable (innovation skill 

development) while controlling for PBA task difficulty. Equation 3 examined the direct 

effect of PBA task difficulty (independent variable) on trainee innovation skill 

development (dependent variable) while controlling for AI technology tools (mediator). 

The indirect effect of PBA task difficulty on innovation skill development through AI 

technology tools was computed by multiplying coefficients a and b. Mediation was 

established if the indirect effect was statistically significant. Where both the direct and 

indirect effects were significant, the mediation was considered partial otherwise full 

mediation was inferred (Hayes, 2017). 

 

3.4.2 Qualitative Data Analysis 

For qualitative data, thematic analysis was employed to systematically examine 

participants’ accounts from the focus group discussions. Thematic analysis involved the 

identification, analysis, and interpretation of recurring patterns of meaning within the 

gathered dataset (Braun & Clarke, 2012). Audio-recorded discussions were transcribed 

and analyzed through iterative stages of familiarization, coding, theme development, 

and refinement. The final thematic write-up was supported by illustrative verbatim 

excerpts from trainees to enhance the credibility, trustworthiness, and transferability of 

the qualitative findings.  
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3.4.3 Data Integration and Interpretation 

Qualitative and quantitative findings were integrated using a side-by-side comparison 

approach. This technique involved juxtaposing statistical results with corresponding 

qualitative themes to identify areas of convergence, divergence, and complementarity 

(Orodho et al., 2016; Creswell & Creswell, 2018). Such integration enabled a more 

comprehensive interpretation of the findings by allowing qualitative insights to 

contextualize the quantitative relationship. This approach is consistent with the 

pragmatic orientation of mixed methods research, which emphasizes methodological 

complementarity to enhance interpretive depth and explanatory power. 

 

4. Results and Discussion 

 

4.1 Demographic Characteristics 

Analysis of respondents’ demographic data was done to assess their background 

characteristics. Additionally, this data was used to summarize the study’s covariates. 

Specifically, the analysis comprised trainees’ gender and their prior exposure to PBA 

tasks. The summary is presented in Table 1. 

 

Table 1: Respondents’ Demographic Characteristics 

Demographic item Characteristic Frequency Percent 

Gender Male 180 54.7 

Female 149 45.3 

Total 329 100.0 

Prior exposure to PBA tasks Yes 124 37.7 

 No 205 62.3 

Total 329 100.0 

Source: Survey data (2025). 

 

Table 1 indicates that the total study’s participants had a higher proportion of females 

(54.7%) compared to male respondents (45.3%). Although it does not depict equal parity, 

the presence of considerable representation of both male and female respondents shows 

that the data collected reflected views across both genders. With regard to trainees’ prior 

exposure to PBA tasks, the highest percentage of trainees, 205 (62.3%), had not been 

exposed to PBAs before their present enrolment in the ICT diploma course. On the other 

hand, 124 (37.7%) reported having had previous experience with PBA tasks. From a 

contextual perspective, the presence of the majority of trainees without earlier exposure 

to PBA tasks points to the need to strengthen the inclusion of PBAs in lower levels of ICT 

training.  

 

4.2 Quantitative Data Analysis 

4.2.1 Descriptive Statistics of Study Variables 

Descriptive statistics in this study were used to summarize the major characteristics of 

the data collected regarding the difficulty of tasks used in PBA (independent variable), 
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use of AI technology tools (mediating variable) and trainees’ innovation skill 

development (dependent variable). Each item in the variables was scored on a 5-point 

Likert scale where 1 was strongly disagree, 2 was disagree, 3 was neutral, 4 was agree, 

and 5 was strongly disagree. The results are presented in Tables 2, 3 and 4. 

 
Table 2: Descriptive Statistics for PBA Tasks Difficulty 

 Item Mean SD 

TD1 
PBA tasks in my institution’s ICT diploma course always involve short 

tasks that can be completed in less than a week 
3.50 1.29 

TD2 
PBA tasks in my institution’s ICT diploma course always involve 

complex activities that require more than a week to complete 
3.53 1.18 

TD3 
PBA tasks in my institution’s ICT diploma course always involve 

simple activities that require basic ICT skills to handle them 
3.91 1.12 

TD4 

PBA tasks in my institution’s ICT diploma course always require me to 

use higher-order thinking skills such as critical thinking, logical 

reasoning, analysis, problem solving and synthesis 

4.16 1.05 

TD5 

PBA tasks in my institution’s ICT diploma course always involve 

activities that integrate various ICT concepts, technologies and 

methodologies to develop an ICT product 

3.98 0.99 

TD6 
PBA tasks in my institution’s ICT diploma course always require me to 

generate detailed, accurate and advanced ICT products or solutions 
3.92 1.03 

TD7 

PBA tasks in my institution’s ICT diploma course are always 

implemented in a step-by-step manner, such that I am able to receive 

feedback on each stage and use it to improve my work. 

3.97 1.04 

 Composite value 3.85 1.10 

Source: Survey data (2025). 

 

Table 2 shows that high ratings were recorded in the statements TD4 (Mean = 4.16, SD = 

1.05) and TD3 (Mean = 3.91, SD = 1.12). Taken together, the high rating of the two 

statements implies that while PBA tasks generally required higher-order thinking skills 

to handle them, others were intentionally designed to take care of basic skills. Similarly, 

respondents reported high complexity levels of PBA tasks. This was demonstrated in the 

strong agreement with the statement TD6 (Mean = 3.92, SD = 1.03) and TD5 (Mean = 3.98, 

SD = 0.99). This implies that most PBA tasks require trainees to bring together diverse 

ICT skills, technologies and methodologies to come up with coherent ICT products. 

Likewise, there was strong agreement with statement TD7 (Mean = 3.97, SD = 1.04). This 

finding indicates that PBA tasks in most institutions are executed in a manner that 

provides avenues for trainees to iteratively refine their work through feedback. 

Respondents expressed closely equal ratings for statements assessing the variation in 

PBA tasks duration and workload intensity. This is exemplified in the respondents’ level 

of agreement with the statement TD1 (Mean = 3.50, SD = 1.29) and TD2 (Mean = 3.53, SD 

= 1.18). These two findings collectively indicate that PBA tasks vary in duration and 

workload intensity, with some being brief and others extending over multiple weeks. 
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 The composite mean score of 3.85 (SD = 1.10) reflects a generally high perception 

of PBA tasks difficulty across the sample. However, the relatively high standard 

deviations across items (ranging from 0.99 to 1.29) indicate variability in trainees’ 

experiences. This points to differences in institutional practices or the scope of tasks 

across various TVET categories. These results contrast Moindi and Nyatuka (2022) 

survey, which found low utilization of project tasks assessments among business and ICT 

departments in selected tertiary institutions in Kenya. 

 
Table 3: Descriptive Statistics for AI Technology Tools Usage 

 Item Mean SD 

AT1 

I always use generative AI tools such as ChatGPT, Bing Chat, GitHub and Copilot, 

etc. to help address difficulties I encounter when working on PBA tasks for my ICT 

diploma course. 

4.33 0.97 

AT2 
I always verify the accuracy of information and content I obtain from generative 

AI tools before including it in my PBA tasks execution  
3.89 1.11 

AT3 
I always use AI powered virtual assistants to manage the execution of PBA tasks 

(e.g. creating work plan, setting reminders, managing literature citations etc.)  
3.40 1.24 

AT4 

I always use AI-powered adaptive learning platforms like Dream box, Knewton, AI-

powered YouTube apps etc. to ease the search for reference materials and content 

needed for PBA tasks executions in the ICT diploma course 

3.64 1.23 

AT5 
I always use intelligent tutoring systems to gain personalized information and 

guidance on how to complete PBA tasks in the ICT diploma course 
3.83 1.10 

AT6 
Using AI in PBA tasks enables me to think critically and improves my ICT 

innovation skills 
3.95 1.23 

 Composite value 3.84 1.15 

Source: Survey data (2025). 

 

The results in Table 3 reveal that statement AT1 was the highest rated item (Mean = 4.33, 

SD = 0.97). This indicates that a majority of respondents frequently relied on generative 

AI tools to overcome challenges encountered during PBA tasks. Closely related to this 

finding is the relatively high mean recorded for the statement AT2 (Mean = 3.89, SD = 

1.11). This pattern suggests that while many trainees depend on generative AI tools for 

assistance, they also demonstrate a reasonable level of confirming the veracity of AI-

generated content. However, the slightly higher standard deviation points to varying 

levels of training or awareness regarding the need for AI-generated content accuracy 

checks. 

 Lower mean ratings were observed in items involving the use of specialized AI 

applications. For instance, item AT3 had a mean of 3.40 and a standard deviation of 1.24. 

This suggests moderate use of AI tools for organizational and administrative aspects of 

PBA work. Similarly, item AT4 showed a comparable level of agreement (Mean = 3.64, 

SD = 1.23). This implies that their adoption of AI-powered adaptive learning platforms 

like Dream box, Knewton, and AI-powered YouTube apps was less extensive compared to 

generative AI systems. However, the use of intelligent tutoring systems was strong 

(Mean = 3.83, SD = 1.10), implying a fairly widespread adoption of AI tools that provide 
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personalized guidance and learning support in the execution of PBA tasks. Remarkably, 

despite the variations in the extent of use of the different AI tools, respondents largely 

perceived AI tools as instrumental in enhancing their critical thinking and innovation 

capacity. This is demonstrated in the strong rating of the statement AT6 (Mean = 3.95, SD 

= 1.23).  

 On a scale of 1-5, the composite average rating of the use of AI technology tools 

was found to be 3.84 and the SD of 1.15. The findings suggest that the use of AI technology 

tools in PBA tasks is prevalent. ICT diploma trainees appear to rely more on generative 

AI tools for problem-solving than on specialized systems for structured learning or task 

management. This is consistent with a survey by Manyukwe (2023) and Yonda 

Consulting (2023), which revealed that Generative AI was most popular in Kenya’s 

higher education systems, with a usage rate of 63% in the year 2023. 

 
Table 4: Descriptive Statistics for Trainee Innovation Skill Development 

 Item Mean SD 

ISD1 
I always explore new and creative solutions to solve ICT tasks presented in the 

ICT diploma course PBAs 
4.21 0.92 

ISD2 
I am always comfortable taking risks and experimenting with new ICT ideas 

and technologies. 
3.95 0.99 

ISD3 
I regularly generate new ideas and suggestions to improve ICT processes and 

systems. 
3.83 1.03 

ISD4 
I am always open and receptive to feedback given by my peers, course trainers 

and ICT experts when developing new ICT products 
4.16 0.86 

ISD5 
I always use feedback from my peers, course trainers and ICT experts to refine 

and improve my ICT approaches to solving ICT problems 
4.17 0.93 

ISD6 I actively stay updated with emerging trends and advancements in the ICT field  4.23 0.88 

ISD7 
I always incorporate emerging technologies when creating new ICT products 

and solutions 
3.85 0.97 

ISD8 
I have successfully showcased my own developed new ICT product(s) and 

solutions in ICT innovation promotion forums  
2.84 1.28 

ISD9 
I have successfully implemented innovative ICT products and solutions that 

have positively impacted organizations and society 
2.84 1.23 

ISD10 
I have successfully patented or copyrighted my new ICT products and 

solutions 
2.26 1.14 

 Composite value 3.63 1.02 

Source: Survey data (2025). 

 

Table 4 shows that generally, ICT diploma trainees demonstrate practice of innovative 

behaviors such as exploring creative solutions, adopting new technologies, and applying 

feedback. This is depicted by high mean ratings of items ISD6 (Mean = 4.23, SD = 0.88), 

ISD1 (Mean = 4.21, SD = 0.92), ISD5 (Mean = 4.17, SD = 0.93), ISD4 (Mean = 4.16, SD = 0.86), 

ISD2 (Mean = 3.95, SD = 0.99), ISD3 (Mean = 3.83, SD = 1.03) and ISD7 (Mean = 3.85, SD = 

0.97). However, the changeover from conceptualization of ICT ideas to tangible and 

recognized innovative products remains low. This is demonstrated by the low ratings of 

the items ISD8 (Mean = 2.84, SD = 1.28), ISD9 (Mean = 2.84, SD = 1.23) and ISD10 (Mean = 
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2.26, SD = 1.14). On a scale of 1–5, the composite mean rating for trainee innovation skill 

development was 3.63 with a standard deviation of 1.02. This means that the level of 

innovation skill development among ICT diploma trainees was fairly strong. The SD 

value of 1.02 suggests moderate differences in responses. These findings closely align 

with Turyatemba's (2023) study, which found that despite the implementation of project 

tasks as assessment and instructional tools in Uganda’s TVET system, the quality of the 

TVET trainees’ products was of poor quality. They are also in congruence with findings 

of the TVET knowledge and key highlights report of 2022, mapping TVET data in Kenya, 

which found a significant mismatch (61.13%) between the innovative digital skills of 

TVET trainees and the demands of the labor market.  

 

4.2.2 Effect of Covariates on Trainee Innovation Skill Development 

The effects of the study’s covariates were isolated to assess their influence on the 

dependent variable. The results indicated that trainees’ gender had a non-significant 

negative effect on innovation skill development (β = -0.064, p > 0.05). However, prior 

experience with PBAs had a statistically significant negative effect on innovation skills 

development (β = -0.136, p < 0.05). This suggested that trainees with previous PBA 

exposure reported slightly lower innovation skill development scores compared to those 

without prior experience. Collectively, the control variables explained 2.2% of the 

variance in innovation skill development, and this effect was statistically significant (p < 

0.05). 

 

4.2.3 Hypothesis Testing 

To analyze the mediating effect of AI technology tools on the relationship between PBA 

tasks difficulty and trainee innovation skill development, the following null hypothesis 

was tested while controlling for the study covariates: 

H01: There is no statistically significant mediating effect of AI technology tools on the 

relationship between PBA tasks difficulty and innovation skills development among ICT 

diploma trainees in public TVET institutions in Kenya. 

 
Table 5: Results of the Mediating Effect of AI technology tools on the  

Relationship between PBA task difficulty and Trainee Innovation Skill Development 

Model Path B 
BootSE / 

SE 
t p R² 

Boot 

LLCI/LLCI 

Boot 

ULCI/ULCI 

% 

Effect 

PBA_Diff 

Diff → 

AIEnv (a) 
0.344 0.067 5.166 0.000 0.094 0.213 0.475  

AIEnv → 

TISD (b) 
0.118 0.040 2.936 0.004 0.202 0.039 0.197  

Diff → 

TISD (c′) 
0.347 0.050 6.930 0.000 0.181 0.249 0.446 89.4 

Diff → 

AIEnv → 

TISD 

0.041 0.018    0.009 0.082 10.6 
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Diff → 

TISD (c) 
0.388 0.049 7.957 0.000 — 0.292 0.484 100.0 

*Mediation models were estimated using Hayes’ PROCESS Model 4 with 5,000 bootstrap samples with 

95% Confidence Interval 

Notes: PBA_Diff/Diff = PBA task difficulty, TISD = Trainee Innovation Skill Development, AIEnv = AI tools 

 

The mediation analysis followed the four-step procedure consistent with Hayes’s 

PROCESS Model 4 framework (Hayes, 2022). The first step examined the effect of the 

independent variable (PBA task difficulty) on the mediator (AI technology tools), 

denoted by path a. Results from Model 1 indicated that PBA task difficulty significantly 

predicted the use of AI technology tools (β = 0.344, t = 5.166, p < .05). This implies that a 

one-unit increase in PBA task difficulty leads to a 0.344-unit increase in the use of AI 

technology tools. The model explained 9.4% of the variance in the use of AI technology 

tools (R² = 0.094), and this was statistically significant (F = 11.292, p < .05). This satisfied 

the first mediation condition. 

 The second stage examined the effect of the mediator on the dependent variable 

(trainee innovation skill development) while controlling for PBA task difficulty, denoted 

by path b. Model 2 results showed that the use of AI technology tools significantly 

predicted trainee innovation skill development (β = 0.118, t = 2.936, p < .05). This means 

that a one-unit increase in the use of AI technology tools results in a 0.118-unit increase 

in trainee innovation skill development. The model accounted for 20.2% of the variance 

in trainee innovation skill development (R² = 0.202), and the model was significant (F = 

20.592, p < .05). This fulfilled the second mediation requirement. 

 The third stage, denoted by path c’, established the direct effect of PBA task 

difficulty on innovation skill development while holding the mediator constant. Model 3 

results showed that PBA task difficulty had a positive and significant effect on innovation 

skill development (β = 0.347, t = 6.930, p < .05). This indicates that a one-unit increase in 

PBA task difficulty results in a 0.347-unit increase in trainee innovation skill development 

when controlling for the mediator. The model explained 18.1% of the variance in trainee 

innovation skill development (R² = 0.181), and the model was statistically significant (F = 

24.021, p < .05). This satisfied the third condition for mediation. 

 The final stage examined whether mediation existed by assessing the indirect 

effect of PBA task difficulty on trainee innovation skill development through the use of 

AI technology tools. The indirect effect (a × b) was 0.041, with a 95% bootstrap confidence 

interval that did not include zero (BootLLCI = 0.009, BootULCI = 0.082). This confirmed 

a significant mediation effect. As such, the null hypothesis was rejected, indicating that 

the use of AI technology tools mediates the relationship between PBA tasks difficulty and 

innovation skill development among ICT diploma trainees in public technical institutions 

in Kenya. Since both the indirect and direct effects (β = 0.347, p < .05) were statistically 

significant, the mediation effect was classified as partial mediation. Additionally, the 

mediation proportion of AI tools was 10.6%, indicating that while the use of AI 

technology tools explains a meaningful portion of the total effect of PBA task difficulty 
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on innovation skill development, the larger proportion of this influence operates through 

the direct effect of task difficulty itself. 

 

4.2.4 Analysis of Qualitative Data for Integration with Quantitative Data  

Qualitative data analysis procedures involved thematic analysis of trainee experiences of 

PBA tasks difficulty, use of AI technology tools and innovation skill development. This 

analysis yielded two themes. This includes: the impacts of tasks difficulty and the role of 

AI tools in shaping innovation skills. In relation to the impacts of PBA tasks difficulty, 

participants shared rich experiences demonstrating how engagement with challenging 

and demanding tasks nurtured critical thinking, resilience and problem-solving abilities. 

For example, one participant reflected, “That challenge made me to open up… as I was 

repeating, I was saying, if I fail this, I don’t want to fail the next one… eventually, in the last one, 

I was able to terminate [the cables].” (P3). Another participant echoed this by linking task 

difficulty to cognitive growth and perseverance, explaining that “difficulty, at a larger 

percentage, makes you grow and open up your brain. Now… you can build skills like consistency 

and resilience.” (P1).  

 Additionally, participants noted that struggling with difficult PBA tasks promoted 

technical skills growth. Through persistence and experimentation, trainees reported 

having developed new competencies that extended beyond classroom theory. One 

participant narrated, “It was quite challenging… At some point, I felt like quitting… But after 

three days, I got a student from my network who taught me one or two things… From that time, 

I have been able to install any operating system.” (P4). Similarly, others described how 

challenging PBA tasks led to innovation skill acquisition and satisfaction: “I felt moved to 

exhibit my innovativeness because that challenge made me open up... So, I was happy and 

satisfied.” (P3).  

 With regard to the role of AI tools acting as mediators between PBA tasks difficulty 

and innovation skill development, participants acknowledged the centrality of these tools 

in this process. AI tools were described to be functioning like “a second tutor”, helping 

trainees grasp complex coding logic that reinforces PBA task execution. Participant 7 

articulated this clearly: “AI can increase innovation and creativity… So, we are using AI to 

speed up the process and explain those big chunks of code blocks like a tutor.” The trainee 

illustrated this AI’s step-by-step guidance through an experience in a programming task: 

“There was a task… on programming using JavaScript… none of us was very conversant with 

JavaScript syntax, so we would ask the GPT on the program editor and it would give us the baby 

steps.” (P7). This account highlights how AI tools fill instructional gaps by offering 

problem-solving assistance and fostering self-paced learning experiences that enhance 

innovation capacity. 

 At the same time, trainees emphasized that balanced use of AI tools promotes 

innovation more effectively. Several participants described AI tools as platforms that 

spark creativity when used to complement rather than replace human thought. As P3 

explained, “If I were to use AI, it would be because my ideas have hit a dead end… I go consult 
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AI, get that small knowledge, then come back, add my ideas, and then I do the task.” P3 further 

explained, “If I use it, it will give me a few ideas. So, for me, it will increase my innovativeness… 

I combine AI ideas with my ideas.” (P3). For others, the relationship between AI and 

innovation was dependent on disciplined use: “AI, with proper usage, gives the utmost 

innovation.” (P6). These insights underline that trainees perceive innovation as emerging 

from a process that blends AI-generated insights with personal ingenuity and critical 

interpretation. 

 However, participants also acknowledged that overreliance on AI tools hinders 

innovation and critical thinking. Time constraints and the convenience of automation 

often led to dependence on AI for task completion. As one participant reflected, “I can say 

that if you depend on AI a lot, you can be less innovative. You will find every time you come across 

a task you just have the push to use AI tools even for the very simple tasks.” (P3). Similarly, 

another participant recounted, “Sometimes, it hinders my innovativeness… I have deadlines… 

I will be tempted, let me go to the GPT, it will do everything… I have not engaged my thinking 

capacity.” (P2). P5 narrated an experience where AI tools had hindered her cognitive 

engagement. She explained, “…There is this time, we were told to create an information system. 

I was not very conversant with that. So, the teacher was to come to class at around 8, and I had 

arrived at school at around 8:05, so I had to move very fast and make sure that I have the 

assignment complete. So, in the end, AI made me not to think.” These narratives reveal that 

without reflective use, use of AI tools may discourage personal cognitive engagement 

necessary for innovation skill development. 

 

4.3 Data Integration, Interpretation and Discussion of Findings 

In order to gain a more comprehensive interpretation of the study findings, qualitative 

and quantitative findings were integrated using a side-by-side comparison approach. 

This technique involved the use of a joint display table to juxtapose statistical results with 

corresponding qualitative themes to identify areas of convergence, divergence, and 

complementarity. The joint display table is presented in Table 6. 

 
Table 6: Joint display table 

Quantitative Finding Qualitative Insight  

Use of AI technology tools partially mediated the 

relationship between PBA tasks difficulty and 

trainee innovation skill development (p < 0.05, 

BootLLCI = 0.009, BootULCI = 0.082) 

“Difficulty of tasks… builds innovation skills but you 

need tools and knowledgeable people.” (P7) 

“So, we are using AI tools to explain those big chunks 

of code blocks like a tutor.” (P7) 

“If I use it [AI tools], it will give me a few ideas. So, 

…it will increase my innovativeness… I combine AI 

ideas with my ideas.” (P3) 

“Sometimes, it hinders my innovativeness… I have 

deadlines… I will be tempted, let me go to the GPT, it 

will do everything… so I end up not engaging my 

thinking capacity.” (P2) 

Source: Survey data (2025). 
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Table 6 indicates that from the quantitative analysis, the use of AI technology tools 

partially mediates the relationship between PBA tasks difficulty and innovation skill 

development. This suggests that the influence of PBA tasks difficulty on innovation skill 

development is partly due to the use of AI technology tools. Qualitative insights offered 

a rich, contextualized explanation for this partial mediation. Some participants 

experiences described AI tools as useful cognitive and PBA tasks execution support 

system. Participant 7 explained that “We use AI tools to explain those big chunks of code blocks 

like a tutor.” Similarly, “It will give me a few ideas… I combine AI ideas with my ideas.” (P3). 

These accounts show that the difficulty of PBA tasks pushes trainees to use AI tools to 

get ideas and explanations which in turn leads to innovation skill development. This 

explains the quantitative finding that use of AI technology tools is a mediator through 

which PBA task difficulty transmits its effects to innovation skill development.  

 However, trainees also pointed out negative influences, which further explain why 

the mediation is partial: “Sometimes, it hinders my innovativeness… I will be tempted… GPT 

will do everything… I have not engaged my thinking.” (P2). This suggests that overreliance 

on AI tools can reduce cognitive engagement and problem-solving, which partially may 

offset their positive effects. Basically, the findings complement each other by highlighting 

the enhancing and constraining dimensions of AI tools. This dual influence explains the 

quantitative pattern of partial mediation in that the use of AI tools shapes but does not 

fully explain the relationship between PBA tasks difficulty and innovation skill 

development. 

 This finding is consistent with Lev Vygotsky’s Social Constructivism view of 

cognitive development as a mediated activity which occurs through active interaction of 

individuals with MKOs in their environment. Trainees described AI tools as providing 

step-by-step explanations, corrective feedback, and idea prompts when they encountered 

difficult PBA tasks. For instance, trainees noted that AI tools “explain big chunks of code 

like a tutor,” offer “baby steps” when navigating unfamiliar tasks, and “give ideas” that 

enhance creativity. This means that by offering on-demand support, AI tools just like 

human MKOs stand as an intermediary through which difficult PBA tasks transmit their 

effect on trainees’ innovation skills development. As such, the study findings position AI 

technology tools as a 21st-century MKO within the ICT diploma course. However, since 

the use of AI technology tools was found to be a partial mediator, human mediation and 

the difficulty of PBA tasks still remain critical. This underscores the importance of 

balanced integration of AI tools into PBA design and administration to maximize their 

mediating potential while preserving socially mediated cognitive development. 

 These findings align with Vasconcelos and dos Santos (2023) study, which found 

that that generative AI tools, could act as powerful objects to think within STEM 

education projects. They provided customized content, instant feedback, and adapted to 

individual needs, making learning engaging and relevant. Similarly, they are consistent 

with Olatunde-Aiyedun (2024), who found that AI serves as a catalyst for improved 

academic performance and a deeper grasp of scientific principles in Nigerian universities. 
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However, since these studies failed to provide statistical mediation models for the 

mediating effect of AI tools on the relationships under study, the present study bridges 

this gap by quantifying the mediating effects and providing nuanced explanations of the 

mediation from trainees’ experiences.  

 Additionally, these findings bridge knowledge gaps in studies conducted in 

Kenya by Wang’ang’a (2024), Jepkemoi et al. (2024), Oranga (2023), Manyukwe (2023) and 

Wachira et al. (2023), whose aim was to explore the benefits and influences of AI in 

education in the Kenyan context. The present findings go beyond examining influences 

to bring out the mediating effect of AI on the relationship between PBA tasks difficulty 

and the development of trainees’ innovation skills. This increases the clarity and 

explanatory power of literature in the area of AI integration in assessment practices.  

 

5. Conclusions 

 

The central purpose of this study was to assess the mediating effect of AI technology tools 

on the relationship between the difficulty of PBA tasks and innovation skill development 

among ICT diploma trainees at selected technical institutions in Kenya. To enhance the 

depth of interpretation, qualitative and quantitative findings were integrated using a 

side-by-side comparison approach. Based on the integrated findings, the study concludes 

that engaging trainees in cognitively demanding PBA tasks significantly promotes the 

development of innovation skills by stimulating resilience, experimentation, and 

problem-solving abilities. However, the effectiveness of such demanding tasks is 

dependent upon the availability of adequate support systems, including guidance from 

peers, trainers, and digital tools. Further, the study established that AI technology tools 

partially mediate the relationship between PBA task difficulty and innovation skill 

development. Consequently, the study concludes that the use of AI technology tools in 

the execution of difficult PBA tasks operates as an indirect pathway that supports 

innovation skill development through idea generation, clarification of complex concepts, 

and tutor-like support. Notably, the direct effect of PBA task difficulty on innovation skill 

development remained stronger than the indirect effect through AI technology tools. As 

such, AI technology tools do not substitute the direct role of challenging, designed PBA 

tasks. Rather, they function as scaffolds that enhance the execution of the difficulty PBA 

tasks, which ultimately leads to innovation skill development. However, the effectiveness 

of this scaffolding is contingent upon trainees’ responsible and disciplined use of AI tools. 

 

6. Recommendations 

 

In line with the study’s conclusions, the study recommends that technical institutions 

offering ICT diploma courses should establish structured support systems to ensure 

trainees can effectively engage with cognitively demanding PBA tasks. These systems 

should include peer support groups, routine tutor consultation hours, and AI-integrated 
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learning resources. Further, they should formulate and implement clear guidelines to 

govern AI tools use. The guidelines should outline acceptable AI integration during 

assessment tasks, provide ethical use standards, AI output verification and avoidance of 

over-reliance. 

 

Acknowledgements 

This article is based on data generated from the corresponding author’s PhD research 

thesis at the School of Education, Moi University, Kenya. 

 

Conflict of Interest Statement 

The authors declare that they have no financial or personal interests that could influence 

the results of this paper. 

 

About the Authors 

James Ngeti Musyimi is a Doctor of Philosophy (PhD) candidate in Educational Research 

and Evaluation at the School of Education, Department of Educational Management and 

Policy Studies, Moi University, Kenya. He holds a Master’s degree in Educational 

Research, Evaluation and Assessment from Kenyatta University, a Post Graduate 

Diploma in Education (PGDE) and a Bachelor of Science degree with a specialization of 

Mathematics and Computer Science. He has a wide experience of over ten years in 

teaching, designing and administering assessments in the field of Computer Studies and 

Mathematics. Besides being full time teacher in a senior school, he serves as the Kenya 

National Examinations Council’s Competency Based Assessment (CBA) Champion in 

Murang’a County, Kenya. Additionally, he is a consultant in curriculum development 

and ICT integration in education. He is also a part-time university lecturer in the fields 

of programme & project evaluations, educational assessments, psychometrics, 

educational research and Computer Studies teaching methods. He has previously 

published in refereed journals on topics covering practical tests in Computer Studies and 

the use of assessments for innovation skill development among secondary school 

students.  

Prof. John Mugun Boit is a full professor at the School of Education at Moi University, 

Kenya. He holds a Bachelor of Education degree from the University of Nairobi, Kenya, 

a Master’s in Education & PhD in Higher Education Policy both from the University of 

Bristol in the UK. He has accumulated extensive experience, through many years of 

teaching master's and PhD students, in quantitative research methodologies, specifically 

in questionnaire construction and design and multivariate analysis techniques using 

SPSS. He has previously undertaken consultancy work for the Commission of Inquiry 

into the Education System in Kenya, commonly known as the Koech Commission on 

Totally Integrated Quality Education and training (TIQET) and Commission for 

University Education (CUE). He has also participated in many research seminars and 

workshops. He has also published extensively in refereed journals on topics covering 

about:blank
about:blank
about:blank
about:blank
about:blank


James Ngeti Musyimi, John Mugun Boit, Anne Syomwene 

MEDIATING EFFECT OF ARTIFICIAL INTELLIGENCE TOOLS ON THE LINK  

BETWEEN PERFORMANCE-BASED ASSESSMENT TASKS DIFFICULTY AND TRAINEES’  

INNOVATION SKILL DEVELOPMENT IN SELECTED TECHNICAL INSTITUTIONS, KENYA

 

European Journal of Education Studies - Volume 13 │ Issue 3 │ 2026                                                                                  349 

gender equity, access, student financing and co-authored several books on educational 

policy and management-related issues and quantitative research. He is also a member of 

several professional organizations.  

Prof. Anne Syomwene Kisilu is an Associate Professor of Curriculum Studies at Moi 

University, Kenya. She holds a PhD and an M.Ed. in Curriculum Studies and a Bachelor 

of Education degree (Arts) with a specialization of English from Moi University. She’s 

currently the Dean, School of Education, Moi University. She previously served as Chair 

of the Department of Curriculum, Instruction & Educational Media at Moi University. 

She has extensive experience in curriculum development and design with a focus on 

Competency-based Education and Training (CBET) and teaching of English as a second 

language. She has recently (2019 to 2025) chaired curriculum development and review 

committees at Moi University that culminated in successful curriculum alignment of 

various educational degree programmes in Moi University with CBET. She has facilitated 

and participated in many educational conferences, workshops and committees. She has 

also published widely in refereed journals on topics covering curriculum design, teaching 

English as a second language, curriculum reforms and pedagogy, among others. 

 

 

References 

 

Albay, E. M., & Eisma, D. V. (2021). Performance task assessment supported by the design 

thinking process: Results from true experimental research. Social Sciences & 

Humanities Open, 3(1). https://doi.org/10.1016/j.ssaho.2021.100116  

Avvisati F., Jacotin, G. & Vincent-Lancrin, S. (2013). Educating Higher Education 

Students for Innovative Economies: What International Data Tell Us. Tuning 

Journal for Higher Education, 1(1), 223-240. https://doi.org/10.18543/tjhe-1(1)-

2013pp223-240  

Beghetto, R., & Kaufman, J. (2014). Classroom contexts for creativity. High Ability Studies, 

25(1), 53–69. https://doi.org/10.1080/13598139.2014.905247  

Braun, V., & Clarke, V. (2012). Thematic analysis. In H. Cooper, P. M. Camic, D. L. Long, 

A. T. Panter, D. Rindskopf, & K. J. Sher (Eds.), APA handbook of research methods in 

psychology, Vol. 2. Research designs: Quantitative, qualitative, neuropsychological, and 

biological (pp. 57–71). American Psychological 

Association. https://shorturl.at/drAFS 

Bruner, J. (1996). The Culture of Education. Cambridge, MA: Harvard University Press. 

https://doi.org/10.2307/j.ctv136c601  

Creswell, J. W., & Creswell, J. D. (2018). Research design: qualitative, quantitative, and mixed 

methods approaches. Fifth edition. Thousand Oaks, California, SAGE Publications, 

Inc. Retrieved from https://url-shortener.me/GRN9 

Darling-Hammond L. & Adamson F. (2010). Beyond basic skills: The role of performance 

assessment in achieving 21st century standards of learning. Stanford, CA: Stanford 

about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1016/j.ssaho.2021.100116
https://doi.org/10.18543/tjhe-1(1)-2013pp223-240
https://doi.org/10.18543/tjhe-1(1)-2013pp223-240
https://doi.org/10.1080/13598139.2014.905247
https://shorturl.at/drAFS
https://doi.org/10.2307/j.ctv136c601
https://url-shortener.me/GRN9


James Ngeti Musyimi, John Mugun Boit, Anne Syomwene 

MEDIATING EFFECT OF ARTIFICIAL INTELLIGENCE TOOLS ON THE LINK  

BETWEEN PERFORMANCE-BASED ASSESSMENT TASKS DIFFICULTY AND TRAINEES’  

INNOVATION SKILL DEVELOPMENT IN SELECTED TECHNICAL INSTITUTIONS, KENYA

 

European Journal of Education Studies - Volume 13 │ Issue 3 │ 2026                                                                                  350 

University, Stanford Center for Opportunity Policy in Education. Retrieved from 

https://url-shortener.me/GRNC 

Dawson, P. (2017). Assessment rubrics: towards clearer and more replicable design, 

research and practice. Assessment & Evaluation in Higher Education, 42(3), 347-360. 

https://doi.org/10.1080/02602938.2015.1111294  

Dziallas, M. & Blind, K. (2019). Innovation indicators throughout the innovation process: 

An extensive literature analysis, Technovation, 81, 3-29. Retrieved from 

https://doi.org/10.1016/j.technovation.2018.05.005 

Espinosa T. (2015). Effective Use of Performance-based Assessments to Identify English 

Knowledge and Skills of EFL Students in Ecuador. Theory and Practice in Language 

Studies 5(12), 2441-2447. Retrieved from https://doi.org/10.17507/tpls.0512.02 

Gallardo, K. (2020). Competency-based assessment and the use of performance-based 

evaluation rubrics in higher education: Challenges towards the next decade. 

Problems of Education in the 21st Century, 78(1), 61–79. 

https://doi.org/10.33225/pec/20.78.61  

Grech, A., & Camilleri, A.F. (2020). The Digitization of TVET and Skills Systems. Geneva, 

Switzerland: International Labour Organization. 

Green, S. L., & du Plessis, E. C. (2023). Student Perceptions of Project-Based Learning in 

Technical and Vocational Education and Training (TVET) Hospitality Education: 

A Case of a TVET College in Gauteng. Journal of Educational Studies, 22(4), 56-74. 

https://doi.org/10.59915/jes.2023.22.4.4  

Hamilton, I. (2023). Artificial intelligence in education: Teachers’ opinions on AI in the 

classroom. Forbes Advisor. Retrieved on 9/5/2024, from https://shorturl.at/hRT56 

Hayes, A. F. (2017). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach. Guilford publications. Retrieved from https://url-

shortener.me/GRNI 

Hayes, A. F. (2022). Introduction to Mediation, Moderation, and Conditional Process Analysis: 

A Regression-Based Approach (Vol. 3). The Guilford Press. Retrieved from 

https://url-shortener.me/GRNP 

Herrera, S., Cabral, R., & Murry, K. (2013). Assessment accommodations for classroom teachers 

of culturally and linguistically diverse students (2nd ed.). Boston, MA: Allyn & Bacon. 

Retrieved from https://url-shortener.me/GRNN  

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education: promises and 

implications for teaching and learning. Center for Curriculum Redesign. Retrieved 

from https://url-shortener.me/F27K 

James, M. (2008). Assessment and Learning. Retrieved from https://bit.ly/3qEY8i2 

Jenkins, D. G., & Quintana-Ascencio, P. F. (2020). A solution to minimum sample size for 

regressions. PLoS ONE, 15(2). https://doi.org/10.1371/journal.pone.0229345  

Jepkemoi, B., Mulwa, P. K., & Mwanda, S. O. (2024). Influence of ChatGPT Affordances 

on Adaptive Learning Experiences among Undergraduate Religious Education 

about:blank
about:blank
about:blank
about:blank
about:blank
https://url-shortener.me/GRNC
https://doi.org/10.1080/02602938.2015.1111294
https://doi.org/10.1016/j.technovation.2018.05.005
https://doi.org/10.17507/tpls.0512.02
https://doi.org/10.33225/pec/20.78.61
https://doi.org/10.59915/jes.2023.22.4.4
https://shorturl.at/hRT56
https://url-shortener.me/GRNI
https://url-shortener.me/GRNI
https://url-shortener.me/GRNP
https://url-shortener.me/GRNN
https://url-shortener.me/F27K
https://bit.ly/3qEY8i2
https://doi.org/10.1371/journal.pone.0229345


James Ngeti Musyimi, John Mugun Boit, Anne Syomwene 

MEDIATING EFFECT OF ARTIFICIAL INTELLIGENCE TOOLS ON THE LINK  

BETWEEN PERFORMANCE-BASED ASSESSMENT TASKS DIFFICULTY AND TRAINEES’  

INNOVATION SKILL DEVELOPMENT IN SELECTED TECHNICAL INSTITUTIONS, KENYA

 

European Journal of Education Studies - Volume 13 │ Issue 3 │ 2026                                                                                  351 

Teacher Trainees at the University of Nairobi, Kenya. Canadian Journal of 

Educational and Social Studies, 4(1), 25-35. https://doi.org/10.53103/cjess.v4i1.206  

Kithae P., Awour E., Leting N., & Gesimba P. (2014). Impact of TVET Institutions as 

Drivers of Innovative Skills for Sustainable Development in Kenya. The Kenya 

Journal of Technical and Vocational Education and Training, 2, 65-74. Retrieved from 

https://url-shortener.me/GRNT 

Klopfer, E., Reich, J., Abelson, H., & Breazeal, C. (2024). Generative AI and K-12 

Education: An MIT Perspective. Retrieved from https://mit-

genai.pubpub.org/pub/4k9msp17/release/1 

Komari, R. N., Aryanti, T., & Sudjani, S. (2019). Skill and performance assessment using 

problem-based learning in TVET. 5th UPI International Conference on Technical 

and Vocational Education and Training (ICTVET 2018), 514–518. 

https://www.atlantis-press.com/proceedings/ictvet-18/55914003 

Kothari, C. R., & Garg, G. (2019). Research Methodology: Methods and Techniques (4th ed). 

New Delhi: New Age International Publishers. Retrieved from 

https://www.newagepublishers.com/samplechapter/000896.pdf 

Luckin, R. (2017). Towards artificial intelligence-based assessment systems. Nature 

Human Behaviour, 1(3), 0028. Retrieved from https://doi.org/10.1038/s41562-016-

0028  

Manyukwe, C., (2023). 40% of Students Have Used AI in Their Studies-Survey. Retrieved 

from https://www.universityworldnews.com/post.php?story=20231128122611248 

on 9/5/2024. 

Martin, P., Potocnik, K, & Fras, A. (2015). Determinants of students’ innovation in Higher 

Education. Studies in Higher Education, 42(7). 

https://doi.org/10.1080/03075079.2015.1087993  

Mc Tighe (2014). Designing Cornerstone Performance Tasks to Promote Meaningful Learning 

and Assess What Matters Most. Accessed from https://bit.ly/3dBBqC5  

Mcleod, S. (2023). Lev Vygotsky's sociocultural theory of cognitive development. Simply 

Psychology. Retrieved 9/5/2024, from 

https://www.simplypsychology.org/vygotsky.html  

Moindi, R., & Nyatuka, B. (2022). Competency-Based Assessment in Entrepreneurship 

Education in Kenya’s Tertiary Institutions. African Journal of Teacher 

Education, 11(1), 100-120. https://doi.org/10.21083/ajote.v11i1.7052  

Musyimi, J., Orodho, J. A., & Thuo, O. (2021). Frequency of Performance-Based 

Assessments in Secondary School Computer Studies and Its Influence on Students’ 

Innovation Capacity in Kandara Sub-County, Kenya. Journal of Education and 

Practice, 12(30). Retrieved from https://ir-library.ku.ac.ke/items/a4fc8c56-2578-

49c2-b076-f88220df2e37 

Naqvi, A. (2020). Artificial intelligence for audit, forensic accounting, and valuation: A strategic 

perspective. John Wiley & Sons. https://doi.org/10.1002/978111960 1906 

about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.53103/cjess.v4i1.206
https://url-shortener.me/GRNT
https://mit-genai.pubpub.org/pub/4k9msp17/release/1
https://mit-genai.pubpub.org/pub/4k9msp17/release/1
https://www.atlantis-press.com/proceedings/ictvet-18/55914003
https://www.newagepublishers.com/samplechapter/000896.pdf
https://doi.org/10.1038/s41562-016-0028
https://doi.org/10.1038/s41562-016-0028
https://www.universityworldnews.com/post.php?story=20231128122611248
https://doi.org/10.1080/03075079.2015.1087993
https://bit.ly/3dBBqC5
https://www.simplypsychology.org/vygotsky.html
https://doi.org/10.21083/ajote.v11i1.7052
https://ir-library.ku.ac.ke/items/a4fc8c56-2578-49c2-b076-f88220df2e37
https://ir-library.ku.ac.ke/items/a4fc8c56-2578-49c2-b076-f88220df2e37
https://doi.org/10.1002/978111960%201906


James Ngeti Musyimi, John Mugun Boit, Anne Syomwene 

MEDIATING EFFECT OF ARTIFICIAL INTELLIGENCE TOOLS ON THE LINK  

BETWEEN PERFORMANCE-BASED ASSESSMENT TASKS DIFFICULTY AND TRAINEES’  

INNOVATION SKILL DEVELOPMENT IN SELECTED TECHNICAL INSTITUTIONS, KENYA

 

European Journal of Education Studies - Volume 13 │ Issue 3 │ 2026                                                                                  352 

Olatunde-Aiyedun, T. G. (2024). Artificial Intelligence (AI) in Education: Integration of 

AI into Science Education Curriculum in Nigerian Universities. International 

Journal of Artificial Intelligence for Digital, 1(1). 

https://doi.org/10.13140/RG.2.2.31699.76320  

Oranga, J. (2023). Benefits of Artificial Intelligence (ChatGPT) In Education and Learning: 

Is ChatGPT Helpful?. International Review of Practical Innovation, Technology and 

Green Energy (IRPITAGE), 3(3), 46-50. Retrieved from https://url-

shortener.me/GRMZ  
Orodho A.J., Nzabalirwa W., Odundo P., Waweru N.P. & Ndayambaje I., (2016). 

Quantitative and Qualitative research methods: A step-by-step guide to scholarly 

excellence. Nairobi. Kanezja publishers 

Ovbiagbonhia A., Kollöffel B. & Brok P. (2019). Educating for innovation: students' 

perceptions of the learning environment and of their own innovation competency. 

Learning Environments Research, 2019(22), 387–407. Retrieved from 

https://bit.ly/3jxDi2I 

Owan, V. J., Abang, K. B., Idika, D. O., Etta, E. O., & Bassey, B. A. (2023). Exploring the 

potential of artificial intelligence tools in educational measurement and 

assessment. EURASIA Journal of Mathematics, Science and Technology 

Education, 19(8). https://url-shortener.me/GRQI  

Patton, M. Q. (2015). Qualitative Evaluation and Research Methods. Thousand Oaks, CA: 

Sage. Retrieved from https://url-shortener.me/GRQN  

Republic of Kenya (2018). Competency-Based Assessment Guidelines. Nairobi. TVET 

Curriculum Development, Assessment and Certification Council. 

Republic of Kenya (2022). TVET Knowledge and Key Highlights Report Mapping 

Technical and Vocational Education and Training Data in Kenya. Nairobi. 

Ministry of Education, Science and Technology 

Salma, N., & Prastikawati, E. F. (2021). Performance-based assessment in the English 

learning process: Washback and barriers. Getsempena English Education Journal, 

8(1), 164–176. https://doi.org/10.46244/geej.v8i1.1305  

Sandu, N., & Gide, E. (2019, September). Adoption of AI-Chatbots to enhance student 

learning experience in higher education in India. In 2019 18th International 

Conference on Information Technology Based Higher Education and Training 

(ITHET) (pp. 1-5). IEEE. https://doi.org/10.1109/ITHET46829.2019.8937382  

Stoll, L., & Schultz, S. E. (2019). How to design a performance task. Science Scope, 42(7), 

40-45. https://www.jstor.org/stable/26898943  

Syahril, S., Nabawi, R. A., & Safitri, D. (2021). Students’ perceptions of the project based 

on the potential of their region: A Project-based learning implementation. Journal 

of Technology and Science Education, 11(2), 295-314. Retrieved from 

https://www.jotse.org/index.php/jotse/article/view/1153 

Syomwene, A. (2016). Vygotsky’s social development and interaction theory: 

Implications to the teaching of the English language curriculum in 

about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.13140/RG.2.2.31699.76320
https://url-shortener.me/GRMZ
https://url-shortener.me/GRMZ
https://bit.ly/3jxDi2I
https://url-shortener.me/GRQI
https://url-shortener.me/GRQN
https://doi.org/10.46244/geej.v8i1.1305
https://doi.org/10.1109/ITHET46829.2019.8937382
https://www.jstor.org/stable/26898943
https://www.jotse.org/index.php/jotse/article/view/1153


James Ngeti Musyimi, John Mugun Boit, Anne Syomwene 

MEDIATING EFFECT OF ARTIFICIAL INTELLIGENCE TOOLS ON THE LINK  

BETWEEN PERFORMANCE-BASED ASSESSMENT TASKS DIFFICULTY AND TRAINEES’  

INNOVATION SKILL DEVELOPMENT IN SELECTED TECHNICAL INSTITUTIONS, KENYA

 

European Journal of Education Studies - Volume 13 │ Issue 3 │ 2026                                                                                  353 

Kenya. European Journal of Education Studies 1(2). Retrieved from 

https://oapub.org/edu/index.php/ejes/article/view/52 

Turyatemba, E. B. (2023). The Evaluation of the Implementation of Real-Life Project-

Based Learning for Competence Development of TVET Trainees in 

Uganda (Doctoral dissertation, University of Eldoret). Retrieved from 

http://erepository.uoeld.ac.ke/handle/123456789/2110 

Vasconcelos, M. A. R., & dos Santos, R. P. (2023). Enhancing STEM learning with 

ChatGPT and Bing Chat as objects to think with: A case study. EURASIA Journal 

of Mathematics, Science and Technology Education, 19(7). 

https://doi.org/10.29333/ejmste/13313 

Verenikina, I. (2010). Vygotsky in Twenty-First-Century Research. Proceedings of World 

Conference on Educational Multimedia, Hypermedia and Telecommunications, 16-25. 

Retrieved from https://ro.uow.edu.au/ndownloader/files/50563527 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. 

Harvard University Press. Retrieved from 

https://home.fau.edu/musgrove/web/vygotsky1978.pdf 

Wachira, K., Wachira, L. N., Mwangi, E., Absaloms, H. O., & Jeon, G. (2023, September). 

Tertiary Education Integrity in a ChatGPT Conscious World: Preliminary Kenyan 

Observations. In 2023 IEEE AFRICON (pp. 1-6). IEEE. Retrieved from 

https://ieeexplore.ieee.org/abstract/document/10293448 

Wang, T., Díaz, D. V., Brown, C., & Chen, Y. (2023, October). Exploring the Role of AI 

Assistants in Computer Science Education: Methods, Implications, and Instructor 

Perspectives. In 2023 IEEE Symposium on Visual Languages and Human-Centric 

Computing (VL/HCC) (pp. 92-102). IEEE. Retrieved from 

https://arxiv.org/abs/2306.03289 

Wang’ang’a, W. A. (2024). Consequences of Artificial Intelligence on Teaching and 

Learning in Higher Education in Kenya: Literature Review. East African Journal of 

Education Studies, 7(1), 202-215. Retrieved from 

https://journals.eanso.org/index.php/eajes/article/view/1718 

Yonda Consulting (2023). 2023 Global Student Survey. Retrieved from 

yondaconsulting.com on 8/3/2024. 

 

 

 

 

 

 

 

about:blank
about:blank
about:blank
about:blank
about:blank
https://oapub.org/edu/index.php/ejes/article/view/52
http://erepository.uoeld.ac.ke/handle/123456789/2110
https://doi.org/10.29333/ejmste/13313
https://ro.uow.edu.au/ndownloader/files/50563527
https://home.fau.edu/musgrove/web/vygotsky1978.pdf
https://ieeexplore.ieee.org/abstract/document/10293448
https://arxiv.org/abs/2306.03289
https://journals.eanso.org/index.php/eajes/article/view/1718

