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ABSTRACT 

The use of hypermedia as an instructional resource in teaching and learning 
has led to new opportunities for student to explore and construct their 
learning, However, despite the benefits derived from hypermedia 
instructional resources, traditional teaching methods dominated academic 
institutions in Nigeria. The current study explores the determinants that 
predict the actual use of hypermedia instructional resources for the teaching 
of Digital electronics courses in Nigerian universities, the study adopted an 
explanatory sequential mixed method research design, Survey research is 
conducted on 120 electrical and electronics technology education 
undergraduates’ students. Structural equation modelling using Smart PLS-
SEM software was performed to evaluate the proposed hypotheses, while a 
semi-structured interview was conducted and analysed through the inherent 
future of Nvivo11 to support the quantitative data. The results revealed that 
Perceived Ease of Use and Readiness were found to be significant predictors 
of the actual use of hypermedia instructional resources for the teaching of 
digital electronic courses. This paper recommended that educational 
technology practitioners and University management consider Perceived 
Ease of Use and Readiness as factors that predict the actual use of 
Hypermedia Instructional Resources in the teaching of digital electronics 
courses in Nigerian universities before financing the development of 
Hypermedia Instructional Resources for teaching and learning.. 
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INTRODUCTION 

Digital electronics is a foundational course in the Electrical/Electronic Technology Education curriculum within the 
Technology and Vocational Education departments of Nigerian universities. Given the course’s focus on complex and 
abstract concepts, innovative teaching methods are crucial to enhance students' understanding and retention. The 
integration of hypermedia instructional resources offers a promising approach, potentially transforming the learning 
experience by introducing interactive educational elements. Hypermedia instructional resources combine text, images, 
audio, and video, creating an immersive learning environment that can engage students in ways traditional methods 
cannot (Bhuyan, Azmiri-Khan & Rahman, 2023). Reported that hypermedia resources can significantly enhance 
students' comprehension and engagement in technically challenging subjects (Venkatesh, Speier-Pero, Aljafari, & Bala, 
2022). This is especially important in digital electronics courses, where the abstract nature of concepts can hinder 
student understanding if taught solely with conventional methods. 

Despite these advantages, Nigerian university lecturers in Technology programs largely rely on traditional classroom 
methods, like chalk and board, while hypermedia resources remain underutilized (Du-Plessis, 2020). Suggested that, 
this lack of integration raises questions about the factors influencing lecturers' adoption of such resources, especially 
in teaching complex subjects like digital electronics. Studies indicate that perceived ease of use and lecturer readiness 
are significant determinants in predicting the actual usage of hypermedia tools (Wibawa & Winarsih, 2020). The current 
study investigates these two factors perceived ease of use and readiness as critical predictors of lecturers’ intention to 
incorporate hypermedia instructional resources into their teaching practices. By examining these determinants, the 
study seeks to understand how Nigerian universities of Technology can better support lecturers in adopting 
hypermedia resources to modernize the teaching and learning of digital electronics. 

While new technologies hold significant potential benefits worldwide, their integration into educational practices, 
particularly in Nigerian universities, has been limited. Various researchers have developed technology acceptance 
models to explore the factors influencing technology adoption, aiming to explain interactions among constructs like 
perceived ease of use, perceived usefulness, and user readiness. However, existing models have proven inadequate in 
shifting teaching practices, with traditional lecture methods still dominating Nigerian classrooms. According to Jaji 
(2020), the growth of new technologies has not been matched by equivalent integration in the classroom, reflecting a 
gap between technological advancement and its educational application. 

To address these challenges, this study aims to develop a model specifically tailored to predict the actual use of 
hypermedia instructional resources in teaching digital electronics. Digital electronics, a core subject in 
Electrical/Electronic Technology Education, often involves abstract and complex concepts that can be challenging for 
students to grasp through traditional lectures alone. By integrating hypermedia instructional resources, which combine 
text, images, audio, and video, educators can create interactive and engaging learning environments that enhance 
comprehension and retention of technical subjects. This study will examine key determinants such as perceived ease 
of use, readiness, and institutional support, assessing their influence on lecturers' intent and behavior toward using 
hypermedia instructional resources in their teaching of digital electronic courses. By focusing on these predictive 
factors, the study seeks to provide a more effective framework for encouraging technology adoption in Nigerian 
universities, ultimately aiming to improve learning outcomes in digital electronics and other specialized courses in the 
Electrical/Electronic Technology Education program and beyond. 

 

Aim and Objectives of the Study 

The main aim of the study is to explore the determinants that predict the actual use of hypermedia instructional 
resources for the teaching of Digital electronics courses in Nigerian universities of technology, specifically the study 
intends: 

1. To assess the Perceived readiness of Electrical and electronics technology education students and lecturers 
as a determinant to predict the use of Hypermedia Instructional Resources in Digital Electronics Courses in 
Nigerian Universities of Technology. 
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2. To determine the extent to which Perceived ease of use is a determinant to predict the actual use of 
hypermedia instructional resources in teaching digital electronics courses among electrical and electronics 
technology education students and lecturers in Nigerian Universities of Technology. 

3. To examine the relationship between perceived ease of use and readiness as determinants to predict the 
actual use of hypermedia instructional resources in teaching Digital Electronics courses among electrical and 
electronics students and teachers at Universities of Technology. 

Research Questions 

In line with the above specific objectives, the following research questions were formulated to guide this study: 

1. To what extent Perceived ease of use influence the actual use of hypermedia instructional resources in 
teaching Digital Electronics courses at Nigerian universities of technology? 

2. What are the Perceptions of electrical and electronics technology education students and lecturers on the 
influence of perceived readiness of hypermedia instructional resources as a determinant for teaching digital 
electronics courses in Nigerian universities? 

3. To what extent do Perceived ease of use and readiness determine the Actual use of hypermedia instructional 
resources in digital electronics courses among electrical and electronics technology education students and 
lecturers in Nigerian universities? 

Literature review 

Perceived Ease of Use 

Perceived ease of use refers to the degree to which an individual believes that using a particular system would be free 
of effort (Davis, 1989). Research consistently shows that technologies perceived as easy to use are more likely to be 
adopted in educational settings (Venkatesh et al., 2022). In the context of hypermedia instructional resources, ease of 
use determines how readily lecturers and students incorporate these resources into their teaching and learning 
processes. For instance, (Christian, Girsang & Yulita 2022); and (Nuseir, Aljumah & El-Refae 2022) found that user-
friendly interfaces and intuitive designs significantly enhance the adoption of educational technologies. 

 

Readiness to Use 

Readiness to use technology encompasses the skills, attitudes, and support systems necessary for effective adoption 
(Blut & Wang 2020); (Tahar, Riyadh, Sofyani & Purnomo 2020). Lecturers and students must feel prepared and 
confident in using hypermedia instructional resources to achieve desired educational outcomes. Readiness includes 
access to adequate training and institutional support to overcome barriers to technology adoption (Lavin, Gilligan-Lee, 
Visnjic, Ganju, Newman, Ganguly, Lange, Baydin, Sharma, Gibson, Zheng, Xing, Mattmann, Parr, Gal 2022); (Damerji & 
Salimi 2021). Studies have shown that comprehensive training programs and vigorous support systems are critical for 
enhancing technology readiness and facilitating effective use of hypermedia instructional resources (Lavin et al., 2022). 

 

Hypermedia Instructional Resources 

Hypermedia instructional Resources integrate various multimedia elements with hypertext to create interactive 
learning experiences. These resources have been shown to improve student engagement, comprehension, and 
retention, particularly in complex subjects like digital electronics (Mishra, Gorakhnath, Lata, Rani & Chopra 2022). 
Hypermedia can include simulations, interactive tutorials, and videos that cater to different learning styles and enhance 
the teaching process (Venkatesh et al., 2022); (Fitzgerald 2020). Effective integration of hypermedia instructional 
resources requires both ease of use and readiness to adopt these technologies, presenting the need for supportive 
institutional policies and training programs. 
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METHOD 

Research Design 

This study employed an explanatory sequential mixed-method design to explore the determinants of hypermedia 

instructional resource use in teaching and learning digital electronics (Kimmons 2022); (Toyon 2021). The research began 

with a quantitative descriptive survey, followed by qualitative semi-structured interviews then finally triangulation of the 

two findings (Zhou et al., 2024); (Draucker et al., 2020). In the quantitative phase, a structured questionnaire was 

administered to lecturers and students at some selected via random sampling technique from the Universities of 

Technology in Nigeria (Andrea 2020). The questionnaire included items on perceived ease of use, readiness to use, and 

actual use of hypermedia instructional resources, measured on a five-point Likert scale. Data were analyzed using Smart 

PLS-SEM (Partial Least Squares Structural Equation Modeling) to examine the relationships between the study observed 

and latent variables. This method was chosen for its effectiveness in handling complex models and providing detailed 

visions of variable relationships (Rasiaha, Bilongb, Turnerc, Waheedd, Somasundrame & Teef, 2020). 

The qualitative phase involved semi-structured interviews with a few participants (lecturers and students) via purposive 

sampling technique who had completed the survey (Andrea 2020); Creswell & Creswell 2023). These interviews aimed 

to gain a deeper understanding of participants' experiences and perceptions of using hypermedia instructional resources 

in learning digital electronics courses at Nigerian universities of Technology. The qualitative data were analyzed using 

Nvivo software see Table 2, which facilitated the identification of key themes and patterns (Allsop, Chelladurai, Kimball, 

Marks & Hendricks 2022). The findings from both phases were then triangulated using meta-inference to provide a 

comprehensive understanding of the determinants of hypermedia instructional resource adoption (Zhou et al., 2024); 

(Draucker et al., 2020). This mixed-method approach allowed for the integration of quantitative data with qualitative 

findings, enhancing the general validity and reliability of the study. 

Data Collection 

Quantitative data were collected through a structured questionnaire administered to students and lecturers. The 

questionnaire included items on perceived ease of use, readiness to use, and actual use of hypermedia instructional 

resources, measured on a five-point Likert scale. Qualitative data were gathered through semi-structured interviews with 

a few participants (lecturers and students) who had completed the survey research instrument. Ethical considerations, 

such as informed consent and confidentiality, were strictly adhered to throughout the data collection process. Combining 

quantitative and qualitative data collection methods ensured a comprehensive understanding of the factors influencing 

the adoption of hypermedia instructional resources in learning digital electronics courses. 

Data Analysis 

Cronbach’s alpha Table 1 shows the result of reliability and validity analyses. Reliability analysis was conducted for the 

scales using Cronbach’s alpha. Normally reliability coefficient of Cronbach’s alpha ranges between 0 and 1. According to 

Hair-Jr et al. (2021), greater or equal to 0.80 for a good scale, 0.70 for an acceptable scale, and 0.60 for a scale for 

exploratory purposes. Results of Cronbach’s alpha indicate that Ease of Use (EOU) (0.935) and Readiness (U) (0.941). 
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Thus, these indicators satisfied the requirements.  

 

Table 1: Reliability testing of the research instrument 

Construct Factor 
Loadings 

Cronbach’ Alpha Composite 
Reliability 
(rho_a) 

Composite 
Reliability 
(rho_c) 

Average 
Variance 
Extracted 
(AVE) 

Ease of Use (EOU) 0.809 0.935 0.937 0.945 0.633 

Readiness (R) 0.817 0.941 0.947 0.950 0.659 
Source: SmartPLS 4.0.9.9 

Quantitative Findings  

Perceived Ease of Use: A significant positive relationship with the use of Hypermedia in Digital Electronics (β = 0.45, t = 

0.563, p < 0.05) see Table 2 

Readiness: A significant positive relationship with the use of Hypermedia in Digital Electronics (β = 0.40, t = 0.3.89, p < 

0.05) see Table 2 

Table 2: Hypotheses testing of observed with latent variables with PLS-SEM Analysis 

Hypothesis           𝑹𝟐  Path  

Coefficient (β) 

Standard  

Error (SE) 

t-Value p-Value   Decision 

Perceived Ease of 
Use → Actual Use of 
Hypermedia 

NIL 0.45 0.08 5.63 0.001 Reject Null 
Hypothesis 

Readiness to Use →  
the actual Use of 
Hypermedia       

NIL 0.40 0.10 3.89 0.001 Reject Null 
Hypothesis 

Actual Use of 
Hypermedia 

0.851 NIL NIL NIL  NIL 

Source: SmartPLS 4.0.9.9 

 Model fit indices (Goodness of fit) “GoF” suggested Sufficient Goodness of fit on the Use of Hypermedia 

instructional Resources as follows, see Table 2 Based on the formula earlier presented of GoF, the research obtained a 

GoF value of 0.734. 

Quantitative data were analyzed using Smart PLS-SEM (Partial Least Squares Structural Equation Modeling). This method 

was chosen due to its ability to handle complex models and provide vigorous visions into the relationships among 

observed and latent variables. The analysis focused on examining the relationships between perceived ease of use, 

readiness to use, and the actual use of hypermedia instructional resources see Table 1. The findings showed that; 

Perceived Ease of Use has a significant positive relationship with the Actual Use of hypermedia instructional resources 

and Readiness to Use has a significant positive relationship with the Actual Use of hypermedia instructional resources. 

The results indicated significant positive relationships among these variables, supporting the hypotheses derived from 

the Technology Acceptance Model (Davis, 1989) ; (Alshammari & Rosli 2020); (Uche, Osuagwu, Nwosu & Otika 2021). 
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 Figure 1. Structural equation model (PLS-SEM Algorithm) 

 

 

 

 

 

 

Figure 2. Structural equation model (Bootstrapping) 

 
 

Qualitative Findings 

Qualitative data were analyzed using Nvivo software, facilitating thematic analysis. This process involved coding the 

interview transcripts to identify key themes related to perceived ease of use, readiness to use, and barriers to adoption. 

The qualitative analysis provided deeper visions into participants' experiences and perceptions, presenting the 

importance of user-friendly interfaces and the need for comprehensive training and institutional support see Table 3. 

The findings showed that; User-friendly interfaces and intuitive design are crucial for the adoption of hypermedia 

instructional resources, Comprehensive training and institutional support are essential for the effective use of 

hypermedia instructional resources, technical issues and lack of training are significant barriers to adoption and 

Availability of hypermedia instructional resources and peer support facilitate adoption of hypermedia instructional 

resources. 
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Table 3: Qualitative Data Analysis (Nvivo)  

Theme Description                                                                                       Example Quotes 

User-Friendly Interfaces      Participants emphasized the importance of 
intuitive and easy-to-use interfaces for adoption.      

"The tools are very user-friendly and easy to 
navigate."    

Comprehensive Training        Need for comprehensive training programs to 
enhance readiness to use hypermedia instructional 
resources.        

"We need more training to effectively use 
these resources." 

Institutional Support         Importance of institutional support in facilitating 
the adoption of hypermedia instructional 
resources. 

"Support from the university is crucial for 
using these tools." 

Barriers to Adoption          Identified technical issues and lack of training as 
major barriers to adoption.                   

"Technical issues can be a hindrance if not 
addressed."     

Facilitators of Adoption      Emphasized factors that facilitate the adoption, 
such as availability of resources and peer support. 

"Having access to resources and support 
from colleagues helps a lot." 

 

The findings from the quantitative and qualitative analyses were then triangulated via meta-inference to provide a 

comprehensive understanding of the determinants of hypermedia instructional resource adoption in teaching and 

learning digital electronics courses. This approach integrated the statistical relationships identified in the quantitative 

phase with the rich, contextual visions from the qualitative phase, enhancing the general validity and reliability of the 

study's conclusions see Table 4. 

 
Table 4: Triangulated Findings from Quantitative and Qualitative Analyses  

Construct   Quantitative Findings (Smart 
PLS-SEM) 

Qualitative Findings (Nvivo)                                    Meta-Inference Summary                                  

Perceived Ease of Use    Significant positive relationship 
with actual use (β = 0.50, p < 
0.001) 

User-friendly interfaces and 
intuitive design enhance 
adoption 

User-friendly and intuitive 
hypermedia tools are essential 
for adoption 

Readiness to Use         Significant positive relationship 
with actual use (β = 0.40, p < 
0.001) 

Need for comprehensive training 
and institutional support        

Adequate training and support 
systems are critical for effective 
utilization 

Barriers to Adoption     Identified but not quantified           Technical issues and lack of 
training cited as barriers           

Addressing technical barriers 
and providing training can 
enhance adoption 

Actual Use of Hypermedia 
Instructional Resources               

Influenced by perceived ease of 
use and readiness to use 

Effective use is seen in those 
with high readiness and positive 
perception 

Adoption and effective use are 
driven by ease of use and 
readiness 

Training and Support     Not directly measured                   Strong emphasis on the need for 
training and support               

Training and institutional 
support are pivotal for readiness 
and adoption 

 

Table 3 integrates the key quantitative findings, qualitative visions, and the comprehensive meta-inference summary, 

providing a clear overview of the determinants of hypermedia instructional resource adoption in teaching and learning 

digital electronics courses. 

RESULTS AND DISCUSSION 

The findings of this study present the important role of perceived ease of use and readiness to use hypermedia 

instructional resources in teaching digital electronics. The quantitative analysis revealed significant positive relationships 

between these observed constructs and the actual use of hypermedia instructional resources, in tandem with the 

Technology Acceptance Model (Davis, 1989). These results suggest that lecturers and students are more likely to adopt 

hypermedia instructional resources when they perceive them as easy to use and feel adequately prepared to use them. 
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Perceived ease of use was identified as a significant predictor of hypermedia instructional resource adoption in teaching 

and learning digital electronics courses. This finding is consistent with previous research that emphasizes the importance 

of user-friendly interfaces in facilitating technology adoption (Venkatesh et al., 2022); (Fitzgerald 2020). Participants in 

the qualitative phase emphasized the intuitive design and interactive features of hypermedia instructional resources, 

which made complex digital electronics concepts more accessible and engaging. These visions support the quantitative 

findings, reinforcing the necessity for educational technologies to be user-friendly. 

Readiness to use technology emerged as another significant predictor of hypermedia instructional resource adoption. 

This result is in line with studies presenting the importance of technology readiness, which includes having the necessary 

skills, attitudes, and support systems (Parasuraman, 2000); (Ismail & Wahid 2020); (Chang & Chen 2021). Participants in 

the qualitative interviews emphasized the need for comprehensive training programs and institutional support to enhance 

their readiness to adopt hypermedia instructional resources effectively. These findings emphasize the importance of 

developing strategies to improve readiness, such as providing adequate training, improving access to technological 

infrastructure, and fostering a supportive institutional environment. The triangulated findings suggest that while 

perceived ease of use is essential for initial adoption, readiness to use plays a crucial role in the sustained and effective 

utilization of hypermedia instructional resources. This comprehensive understanding can inform the development of 

targeted interventions to enhance both ease of use and readiness, thereby promoting the integration of these resources 

in teaching and learning digital electronics courses. 

Conclusion and Recommendations 

This study has shown that perceived ease of use and readiness to use are significant determinants of hypermedia 

instructional resource adoption in teaching and learning digital electronics courses at Universities of Technology in 

Nigeria. Both constructs positively influence the actual use of these resources, as demonstrated through quantitative 

analysis with Smart PLS-SEM and qualitative insights from Nvivo analysis. Enhancing these factors requires a focus on 

user-friendly interfaces and comprehensive training programs. Institutional support also plays a crucial role in preparing 

lecturers and students to effectively use hypermedia instructional resources. By addressing these areas, educational 

institutions can foster a more conducive environment for integrating innovative instructional technologies such as 

hypermedia instructional resources, ultimately improving teaching and learning outcomes in digital electronics courses in 

universities of technology in Nigeria. 

Based on the research findings, several recommendations are proposed: 

a. Enhance Training Programs: Develop comprehensive training programs to improve lecturers' and students' 

skills and confidence in using hypermedia instructional resources. 

b. Improve Technological Infrastructure: Invest in user-friendly hypermedia instructional resources and ensure 

reliable access to technological infrastructure to facilitate ease of use. 

c. Foster Institutional Support: Establish supportive policies and provide resources to encourage the adoption of 

hypermedia instructional resources. 

d. Promote Continuous Professional Development: Encourage ongoing professional development opportunities 

to keep lecturers updated with the latest hypermedia technologies and teaching strategies. 

e. Conduct Further Research: Investigate other factors influencing the adoption of hypermedia instructional 

resources and explore their impact on student learning outcomes in different educational contexts. 

By implementing these recommendations, universities of technology can enhance the effective integration of hypermedia 
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instructional resources, leading to improved teaching and learning experiences in digital electronics and other technical 

courses. 
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