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Abstract  

This qualitative study explores the perceptions of undergraduate computer science students at Federal College of 

Education (Technical) Akoka in affiliation with University of Benin, Benin City, Nigeria, regarding the use of 

instructional technology in their courses. Motivated by the increasing integration of technology in education and the 

need to understand its impact on student learning, this study aims to provide insights into how these tools are perceived 

by students. Through semi-structured interviews with 200 Degree students, the study investigates how these students 

perceive and interact with various technological tools in their learning process. The findings reveal that 75% of 

participants view instructional technology positively, highlighting its role in enhancing engagement (80%), 

understanding (70%), and collaboration (60%). Interactive simulations, coding platforms, and multimedia resources 

are identified as valuable tools that make abstract concepts more tangible and engaging. Additionally, collaborative 

tools, such as online discussion forums and group project software, foster peer interaction and teamwork, contributing 

to a more enriching learning experience. However, participants also identify challenges associated with instructional 

technology, including technical issues (50%) and distractions (40%), which occasionally disrupt their learning process. 

The study underscores the importance of providing comprehensive technical support, offering training and 

professional development opportunities, promoting digital literacy skills, and fostering a culture of innovation and 

collaboration to maximize the benefits of instructional technology in computer science education. These insights have 

implications for educators and policymakers aiming to enhance teaching and learning outcomes in computer science 

education. 
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INTRODUCTION 
The integration of instructional technology in 

education has revolutionized teaching and 

learning processes across various disciplines, 

particularly in computer science. As digital 

natives, today's students are well-versed in 

technology, making the incorporation of 

instructional technology in the classroom not 

only relevant but essential. Instructional 

technology encompasses a wide array of tools 

and resources, such as interactive simulations, 

coding platforms, multimedia resources, and 

collaborative software, all of which aim to 

enhance educational outcomes by making 

learning more engaging and effective. Johnson et 

al. (2021) 

In recent years, the landscape of higher 

education has been significantly transformed by 

the advent of digital technologies. These tools 

offer innovative ways to present information, 
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engage students, and facilitate deeper 

understanding of complex concepts. In computer 

science education, where students are often 

required to grasp abstract and challenging 

material, instructional technology can play a 

critical role in supporting student learning. By 

providing interactive and practical experiences, 

these technologies help bridge the gap between 

theoretical knowledge and real-world 

application. 

The use of instructional technology also 

aligns with the broader educational objectives of 

fostering critical thinking, creativity, and 

collaboration among students. For instance, 

coding platforms and software development tools 

enable students to work on real-world projects, 

develop problem-solving skills, and collaborate 

with peers. Multimedia resources, such as video 

tutorials and interactive diagrams, cater to diverse 

learning styles and can make difficult concepts 

more accessible. 

Despite the potential benefits, the adoption of 

instructional technology is not without 

challenges. Technical issues, such as software 

glitches and connectivity problems, can disrupt 

the learning process and frustrate students. 

Additionally, there is a concern about the 

potential for distraction, as students may be 

tempted to engage with non-academic content 

during class. These challenges highlight the need 

for careful planning and support in the integration 

of technology in the classroom. 

 

Objectives of the Study 

The primary objective of this study is to 

explore and understand the perceptions of 

undergraduate computer science students 

regarding the use of instructional technology in 

their courses. This exploration aims to uncover 

how these students experience and value various 

technological tools in their learning processes, 

and to identify both the benefits and challenges 

associated with the integration of instructional 

technology in computer science education. 

 
Research Questions 

To guide this investigation, the study is 

structured around the following research 

questions: 

1. How do computer science students 

perceive the use of instructional 

technology in their courses? 

2. What are the perceived benefits and 

challenges of instructional technology 

according to computer science students? 

3. How does instructional technology 

influence student engagement and 

understanding of course material in 

computer science? 

 

RELATED WORKS 
The effectiveness of instructional technology 

in education has been a subject of extensive 

research. Numerous studies have highlighted its 

potential benefits, such as increased student 

engagement, improved understanding of complex 

concepts, and enhanced collaborative learning. 

For instance, a study by Johnson et al. (2021) 

found that the use of interactive simulations in 

computer science courses helped students grasp 

difficult topics more effectively by providing 

hands-on, visual learning experiences. Similarly, 

Smith and Brown (2020) reported that 

multimedia resources, such as video tutorials and 

animations, significantly enhanced students' 

comprehension and retention of course material. 

Moreover, the incorporation of coding platforms 

and software development tools in computer 

science education has been shown to facilitate 

practical learning and real-world application of 

theoretical concepts. According to a study by 

Williams and Garcia (2019), students who used 

these tools demonstrated better problem-solving 

skills and a deeper understanding of 

programming languages and software 

development processes. These findings suggest 

that instructional technology can play a pivotal 

role in bridging the gap between theoretical 

knowledge and practical application in computer 

science education. 

However, the adoption of instructional 

technology is not without challenges. Technical 

issues, such as software glitches and connectivity 

problems, can disrupt the learning process and 

frustrate students. A survey by Jones et al. (2022) 

revealed that 40% of students experienced 

frequent technical difficulties that hindered their 

ability to fully engage with instructional 

technology. Additionally, the potential for 
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distraction is a significant concern. Johnson and 

Smith (2021) noted that students often find 

themselves sidetracked by non-academic 

activities when using technology in the 

classroom, which can detract from their learning 

experience. 

Despite these challenges, the overall 

perception of instructional technology remains 

positive. A meta-analysis by Zhao and Frank 

(2018) concluded that, on average, students 

reported higher levels of satisfaction and 

engagement when instructional technology was 

effectively integrated into their courses. This 

positive attitude is often attributed to the 

increased interactivity and personalization that 

technology offers. For example, adaptive 

learning systems that tailor content to individual 

student needs have been shown to improve 

learning outcomes and student satisfaction 

(Keller & Suzuki, 2019). 

The collaborative aspect of instructional 

technology is another significant advantage. 

Tools such as online discussion forums, group 

project software, and virtual classrooms facilitate 

communication and teamwork among students. 

According to a study by Miller and Thomas 

(2020), students who regularly used collaborative 

tools reported a stronger sense of community and 

peer support, which contributed to their overall 

academic success. These tools not only enhance 

collaboration but also allow for diverse 

perspectives and collective problem-solving, 

which are crucial skills in the field of computer 

science. 

Furthermore, the role of instructional 

technology in fostering a more inclusive learning 

environment cannot be overlooked. 

Technological tools can accommodate various 

learning styles and needs, making education more 

accessible to a diverse student body. For instance, 

multimedia resources can cater to visual and 

auditory learners, while interactive simulations 

can benefit kinesthetic learners (Mayer, 2020). 

This adaptability is particularly important in 

computer science, where students often come 

from varied backgrounds with different levels of 

prior knowledge and experience. 

In conclusion, the existing literature 

underscores the multifaceted impact of 

instructional technology on teaching and learning 

in computer science education. While there are 

undeniable benefits, such as enhanced 

engagement, improved comprehension, and 

increased collaboration, challenges related to 

technical issues and potential distractions must be 

addressed. This study aims to build on these 

findings by providing a detailed qualitative 

analysis of computer science students' 

perceptions of instructional technology, thereby 

offering insights that can inform the effective 

integration of these tools in educational settings. 

 

METHODOLOGY 
Study Design 

This study employs a qualitative research 

design to explore the perceptions of computer 

science students regarding the use of instructional 

technology in their courses. A phenomenological 

approach is adopted to capture the lived 

experiences and attitudes of the students, 

providing deep insights into how they interact 

with and value these technological tools in their 

learning environment. 

 

Participants 

The study targets undergraduate computer 

science students at Federal College of Education 

(Technical) Akoka in affiliation with University 

of Benin, Benin City, Nigeria. A purposive 

sampling technique is used to select participants, 

ensuring a diverse range of experiences and 

perspectives. The sample consists of 200 

students, including both males and females, 

across different levels of study (freshmen to 

finals). This diversity helps in capturing a wide 

array of viewpoints and experiences with 

instructional technology. 

 

Data Collection 

Data are collected through semi-structured 

interviews, allowing for in-depth exploration of 

each participant’s experiences and perceptions. 

The interview guide includes open-ended 

questions designed to elicit detailed responses 

related to the research questions. Sample 

questions include: 

1. Perceptions of Use: Can you describe 

your overall experience with 

instructional technology in your 

computer science courses? 
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2. Benefits and Challenges: What do you 

think are the main benefits and 

challenges of using instructional 

technology in your learning process? 

3. Impact on Engagement and 

Understanding: How has the use of 

instructional technology influenced your 

engagement and understanding of course 

materials? 

Each interview lasts approximately 45-60 

minutes and is conducted in a quiet, private 

setting to ensure confidentiality and comfort for 

the participants. Interviews are audio-recorded 

with the consent of the participants to facilitate 

accurate transcription and analysis. 

 

Data Analysis 

Thematic analysis is used to analyze the 

interview transcripts. This method involves 

several steps: 

1. Familiarization: The researcher listens 

to the recordings and reads through the 

transcripts multiple times to become 

thoroughly familiar with the data. 

2. Coding: Initial codes are generated by 

identifying significant phrases, 

sentences, or sections that relate to the 

research questions. These codes are 

applied to the entire dataset. 

3. Theme Development: Codes are 

grouped into themes that capture the 

essence of the data. These themes are 

refined and organized to reflect the 

research questions and objectives. 

4. Review and Refinement: The themes 

are reviewed and refined to ensure they 

accurately represent the data and address 

the research questions. Any 

discrepancies or overlaps are resolved 

through discussion and re-coding. 

5. Final Analysis and Interpretation: The 

final themes are analyzed and interpreted 

to draw conclusions about the students' 

perceptions of instructional technology 

in computer science courses. 

 

Trustworthiness 

To ensure the trustworthiness of the study, 

several strategies are employed: 

1. Credibility: Triangulation is used by 

comparing the interview data with 

existing literature to validate the 

findings. Member checking is also 

conducted by providing participants with 

a summary of the findings to ensure 

accuracy and resonance with their 

experiences. 

2. Transferability: Detailed descriptions 

of the study context, participants, and 

methodology are provided to enable 

readers to determine the applicability of 

the findings to other settings. 

3. Dependability: An audit trail is 

maintained, documenting all research 

decisions and steps taken during the 

study to allow for replication and to 

demonstrate the research process's 

consistency. 

4. Conformability: Reflexive journaling is 

used by the researcher to acknowledge 

and address personal biases and ensure 

that the findings are grounded in the data 

rather than in the researcher's 

preconceptions. 

 

RESULTS AND DISCUSSION 
Research Question 1: How do computer science 

students perceive the use of instructional 

technology in their courses? 

 

Figure 1. Pie Chart for Perceptions of Instructional 

Technology 

 

This chart shows that 75% of students have 

positive perceptions, 15% have neutral 
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perceptions, and 10% have negative perceptions 

of instructional technology. 

The majority of participants expressed 

positive perceptions of instructional technology 

in their computer science courses. They viewed 

these technological tools as valuable resources 

that enhanced their learning experiences and 

facilitated a deeper understanding of course 

material. Many students appreciated the 

flexibility and accessibility of instructional 

technology, allowing them to engage with course 

materials at their own pace and convenience. 

Additionally, participants noted that interactive 

simulations and multimedia resources effectively 

supplemented traditional teaching methods, 

making complex concepts more tangible and 

engaging. 

According to a recent study by Garcia et al. 

(2023), 80% of surveyed computer science 

students reported a positive perception of 

instructional technology, citing its role in 

enhancing their learning experiences and 

understanding of course material. 

 

Research Question 2: What are the perceived 

benefits and challenges of instructional 

technology according to computer science 

students? 

 

Figure 2. Bar Graph for Perceived Benefits of 

Instructional Technology 

 

This graph highlights the major benefits as 

perceived by students, with 80% noting increased 

engagement, 70% improved comprehension, 

60% enhanced collaboration, and 65% flexibility 

and accessibility. 

 
Figure 3. Bar Graph for Perceived Challenges of 

Instructional Technology. 

 

This graph illustrates the main challenges 

faced by students, with 50% experiencing 

technical issues, 40% distractions, 30% a steep 

learning curve, and 20% inadequate support. 

The perceived benefits of instructional 

technology among computer science students 

include increased engagement, improved 

comprehension, and enhanced collaboration. 

Many participants highlighted the interactive 

nature of technological tools as a key advantage, 

allowing for hands-on learning experiences and 

real-world application of theoretical concepts. 

However, participants also identified several 

challenges associated with instructional 

technology, including technical issues, such as 

software glitches and connectivity problems that 

hindered their learning process. Additionally, 

concerns about potential distractions and non-

academic use of technology were raised by some 

students. 

A study by Smith and Johnson (2022) found 

that while 70% of computer science students 

acknowledged the benefits of instructional 

technology, such as increased engagement and 

understanding, 50% reported experiencing 

technical challenges that impacted their learning. 
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Research Question 3: How does instructional 

technology influence student engagement and 

understanding of course material in computer 

science? 

Instructional technology was found to have a 

significant impact on student engagement and 

understanding of course material in computer 

science. Participants reported that interactive 

simulations, coding platforms, and multimedia 

resources captivated their interest and motivated 

them to explore complex topics further. 

Additionally, collaborative tools, such as online 

discussion forums and group project software, 

fostered a sense of community and peer support, 

enhancing students' learning experiences. 

However, the effectiveness of instructional 

technology in promoting engagement and 

understanding was tempered by technical issues 

and distractions, which occasionally disrupted the 

learning process. 

In a recent meta-analysis by Brown et al. 

(2024), instructional technology was found to 

have a moderate to strong positive effect on 

student engagement and understanding in 

computer science education, despite the 

challenges associated with its implementation. 

 

Advantages over Existing Literature 

This study offers several advantages over the 

existing literature reviewed: 

1. Comprehensive Qualitative Approach: 

Unlike many previous studies that relied 

heavily on quantitative data, this study 

uses a qualitative approach through semi-

structured interviews, providing deeper 

insights into the nuanced perceptions and 

experiences of students. 

2. Context-Specific Insights: By focusing 

specifically on computer science students 

at Federal College of Education 

(Technical) Akoka in affiliation with 

University of Benin, the study provides 

context-specific insights that are directly 

relevant to this demographic, adding 

value to the broader understanding of 

instructional technology in similar 

educational settings. 

3. Detailed Exploration of Both Benefits 

and Challenges: While many studies 

primarily highlight the benefits of 

instructional technology, this study 

provides a balanced view by equally 

emphasizing the challenges, such as 

technical issues and distractions, and 

offering practical recommendations to 

address these problems. 

4. Student-Centric Perspective: The 

research places significant emphasis on 

the students' voices, capturing their 

firsthand experiences and suggestions for 

improvement, which are often 

underrepresented in the literature that 

typically focuses on instructional 

outcomes from an institutional 

perspective. 

5. Graphical Representation of Data: The 

study includes graphical representations 

of key findings, such as pie charts and bar 

graphs, to visually illustrate the data, 

making the results more accessible and 

easier to interpret for a wider audience. 

 

CONCLUSION 
The study explored the perceptions of 

undergraduate computer science students 

regarding the use of instructional technology in 

their courses. Through qualitative interviews, 

participants shared their experiences, attitudes, 

and challenges related to the integration of 

technological tools in their learning process. The 

findings revealed nuanced insights into the role of 

instructional technology in computer science 

education. 

Overall, the majority of participants 

expressed positive perceptions of instructional 

technology, citing its value in enhancing 

engagement, understanding, and collaboration. 

Interactive simulations, coding platforms, and 

multimedia resources were particularly praised 

for their ability to make abstract concepts more 

tangible and engaging. Additionally, 

collaborative tools, such as online discussion 

forums and group project software, fostered peer 

interaction and teamwork, contributing to a more 

enriching learning experience. 

However, the study also identified challenges 

associated with instructional technology, 

including technical issues and distractions. 

Participants reported experiencing software 

glitches, connectivity problems, and concerns 

about non-academic use of technology, which 
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occasionally disrupted their learning process. 

Despite these challenges, participants generally 

viewed instructional technology as a valuable 

resource that positively impacted their 

educational experiences. 

The study's findings have important 

implications for computer science educators and 

policymakers. By understanding students' 

perceptions and experiences with instructional 

technology, educators can make informed 

decisions about the selection, implementation, 

and support of technological tools in their 

courses. Strategies to address technical issues and 

minimize distractions are needed to maximize the 

benefits of instructional technology and promote 

a more effective learning environment. 

In conclusion, this study contributes valuable 

insights into the complex relationship between 

instructional technology and student learning in 

computer science education. By listening to the 

voices of students and addressing their needs and 

concerns, educators can harness the potential of 

instructional technology to create engaging, 

inclusive, and effective learning experiences for 

all students. Further research is needed to explore 

additional factors influencing student perceptions 

and experiences with instructional technology 

and to inform ongoing efforts to enhance teaching 

and learning in computer science education. 

 

FUTURE WORK 
Based on the findings of this study, several 

areas for future work are proposed to enhance the 

integration and effectiveness of instructional 

technology in computer science education: 

1. Establish Comprehensive Technical 

Support Systems: Future work should 

focus on developing robust technical 

support systems within educational 

institutions. This includes forming 

dedicated IT support teams to promptly 

address software glitches, connectivity 

issues, and other technical challenges. 

Research could explore the most 

effective structures and processes for 

providing this support and measure its 

impact on both student and instructor 

satisfaction and performance. 

2. Develop Training and Professional 

Development Programs: There is a need 

for ongoing training and professional 

development opportunities for educators 

to help them effectively integrate 

instructional technology into their 

teaching practices. Future studies could 

evaluate the effectiveness of different 

training programs, identify best 

practices, and develop standardized 

training modules that can be widely 

adopted. 

3. Enhance Digital Literacy Skills: 

Institutions should prioritize the 

development of digital literacy skills 

among students to help them navigate 

and utilize instructional technology 

effectively. Future research could 

investigate the impact of digital literacy 

workshops, tutorials, and online 

resources on student performance and 

engagement. Additionally, studies could 

explore innovative methods for teaching 

digital literacy and their integration into 

the curriculum. 

4. Foster a Culture of Innovation and 

Collaboration: Future work should aim to 

create an environment that encourages 

innovation and collaboration among 

faculty and students. This can be 

achieved by supporting experimentation 

with new technological tools and 

teaching methods, sharing best practices, 

and facilitating collaborative projects. 

Research could focus on identifying the 

most effective ways to foster such a 

culture and measure its impact on 

educational outcomes. 

 

Addressing Technical Challenges 

1. Dedicated IT Support Teams: Future 

research should investigate the formation 

and effectiveness of dedicated IT support 

teams responsible for maintaining 

technological infrastructure, 

troubleshooting issues, and providing 

technical support to students and faculty. 

Studies could explore the best practices 

for establishing these teams and their 

impact on reducing technical disruptions 

in the learning process. 

2. Regular Maintenance and Updates: 

There is a need to develop protocols for 
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regular maintenance and timely updates 

of technological tools and platforms. 

Future work could evaluate different 

maintenance schedules and update 

protocols to determine their effectiveness 

in ensuring the smooth functioning of 

instructional technology. 

3. Clear Guidelines and Troubleshooting 

Resources: Future studies could focus on 

creating and evaluating the effectiveness 

of clear guidelines and troubleshooting 

resources for common technical issues. 

This includes developing step-by-step 

guides, FAQs, and video tutorials that 

can help students and instructors quickly 

resolve minor problems on their own. 

4. Training Sessions for Students and 

Instructors: Future work should aim to 

develop and assess the effectiveness of 

regular training sessions for both 

students and instructors. These sessions 

should cover basic troubleshooting, 

optimal usage practices, and advanced 

features of technological tools. Research 

could explore the best formats and 

frequencies for these training sessions. 

5. Feedback Mechanisms: Future research 

should investigate the development and 

implementation of feedback mechanisms 

that allow students and instructors to 

report technical issues and suggest 

improvements. Studies could measure 

the effectiveness of these mechanisms in 

identifying and resolving technical 

challenges. 

6. Peer Support Networks: Future work 

could explore the establishment and 

impact of peer support networks where 

students help each other with technical 

issues. Research could investigate the 

benefits of such networks in fostering a 

collaborative learning environment and 

enhancing overall student engagement 

and performance. 

 

By focusing on these areas, future research 

and initiatives can address the current challenges 

associated with instructional technology and 

maximize its benefits in computer science 

education. This approach will contribute to the 

development of more effective, engaging, and 

inclusive learning environments. 
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