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Abstract 

This study investigated the impact of Information and Communication Technology (ICT) on secondary 

school students in North Central Nigeria, using a contemporary learning perspective. A mixed-methods 

approach was employed to gather data from students, teachers, and administrators across Niger, FCT, 

Nasarawa, Plateau, Kogi, Kwara, and Benue states. The study population included private and public 

secondary school students with a sample size of 150 students selected through simple random sampling, 

with 36 validated questionnaires used for data collection. Validity was ensured through expert review, 

while reliability, confirmed via a test-retest method, achieved a 0.82 Spearman correlation coefficient. 

Findings highlight the dual impact of ICT in the region. ICT resources enhance access to information 

and improve communication among students, yet challenges such as inadequate infrastructure and 

insufficient teacher training hinder its full potential. Socio-cultural and economic contexts also 

influence the integration of ICT in education. Recommendations emphasize the need for comprehensive 

measures to address these challenges. Governments should mandate the establishment of fully 

equipped computer laboratories in schools, ensuring students have access to ICT resources. 

Additionally, employing qualified ICT teachers is crucial for structured ICT education and mentorship. 

Stakeholders and policymakers are urged to address infrastructure gaps and promote digital literacy 

among students and teachers, fostering equitable access to ICT. By tackling these issues, the study 

envisions an educational landscape in North Central Nigeria where ICT can drive improved learning 

outcomes and greater educational equity, maximizing its transformative potential in secondary 

education. 
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Introduction 

The 21st century has witnessed a significant revolution driven by Information and Communication 

Technology (ICT), which has led to the globalization of the world and facilitated national development 

and international relations. ICT encompasses a broad range of electronic and communication tools 

essential for various educational processes. Combining Information Technology (IT) and 

Communication Technology (CT), ICT utilizes mediums such as radio, television, and communication 

devices for voice, sound, or image transmission (Adekunle, Johnson, & Adebayo, 2023). This 

technological revolution profoundly impacts society, particularly in industrialized nations, by fostering 

human interaction and communication in teaching and learning environments (Akinwale & Musa, 

2023). The contemporary era experiences a profound transformation powered by Information and 

Communication Technology (ICT), leading to the global integration of nations and advancements in 

national development. ICT comprises diverse electronic and communication devices that facilitate 

human interactions, particularly in educational contexts (Bello, Obong, & Okoro, 2024; Alabi, 2023). 

By amalgamating Information Technology (IT) and Communication Technology (CT), ICT presents a 

cohesive framework for modern communication and education. The pervasive influence of ICT extends 

to mediums such as radio, television, and telecommunications, significantly impacting contemporary 

society, especially in developed nations (Adekunle, Johnson, & Adebayo, 2023; Akinwale & Musa, 

2023). 

In the educational sector, ICT has emerged as a potent tool for driving innovation and fostering 

pedagogical advancements (Olawale & Eze, 2022). It encompasses facilities for generating, processing, 

storing, and disseminating information, transcending temporal and spatial constraints (Nwankwo, 

2023). With ICT's pervasive influence across diverse domains including technology, socialization, 

politics, economics, and education, it becomes imperative for educators, particularly teachers, to be 

proficient and well-equipped with ICT facilities to navigate the complexities of the information age 

(Agwu & Ibrahim, 2024). 

The integration of ICT into education signifies more than just incorporating new technologies into 

traditional teaching methods; it represents a shift towards learner-centered approaches (Adeola & 

Okechukwu, 2023). Despite significant investments in ICT infrastructure by governmental and non-
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governmental organizations, some students and teachers in Nigerian secondary schools still 

demonstrate reluctance and inefficiency in utilizing ICT resources to improve academic performance 

(Fagbemi & John, 2023; Okeke & Musa, 2022; Olayemi & Eneh, 2023). This reluctance is compounded 

by a lack of experience and proficiency in ICT among a substantial portion of students and teachers in 

Nigerian secondary schools (Fagbemi, 2023). 

Given these obstacles, it becomes imperative to closely monitor and evaluate the influence of ICT on 

secondary school students. Monitoring and evaluation (M&E) serve as essential tools for gauging 

program efficacy, pinpointing areas for enhancement, and refining educational interventions (Aliyu & 

Bello, 2023). Through the analysis of both qualitative and quantitative data, M&E processes offer 

valuable insights into the implementation and results of ICT initiatives in education, guiding decision-

making and shaping future endeavors (Abdulmalik, Akinwale, & Ibrahim, 2022; Olaitan, 2023). 

This study emphasizes the significance of adopting a comprehensive viewpoint when assessing the 

impact of ICT on education, taking into account socio-cultural and economic factors. It will provide 

recommendations for policymakers, educators, and stakeholders to bolster the integration of ICT in 

secondary education, tackling infrastructure deficiencies and advancing digital literacy among students 

and educators. Ultimately, the aim of this research is to contribute to enhancing learning outcomes and 

fostering educational equity in the secondary education landscape of North Central Nigeria. 

Conceptual Framework 

In today’s rapidly evolving world, Information Communication Technology (ICT) has become a 

transformative tool, revolutionizing education by facilitating global knowledge access and 

communication (Adeola & Okoye, 2023). In Nigeria, despite economic challenges, ICT is gradually 

being integrated into educational systems, transitioning from traditional tools like chalkboards and 

textbooks to interactive technologies such as computers (Olayemi & Eze, 2023; Akinyemi, 2024). ICT 

fosters intellectual and creative development, equipping students with essential digital skills for 

technological advancement (Nwankwo, 2022; Olawale & Adamu, 2023). However, its integration also 

presents challenges, including limitations in enhancing cognitive development for struggling students 

and the irreplaceability of trained teachers in guiding learning. Additionally, issues like exposure to 
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inappropriate content, screen-related health concerns, addiction, and access to uncensored information 

pose risks to students’ development. To address these challenges, strategies such as employing e-library 

inspectors, censoring web content, and implementing structured ICT usage schedules are 

recommended. While ICT holds immense potential to revolutionize education, its effective integration 

requires careful planning, monitoring, and proactive measures to maximize benefits and mitigate risks, 

thereby preparing students for the demands of the digital age. 

Theoretical Framework 

The Technology Acceptance Model (TAM), introduced by Fred Davis in 1986, provides a robust 

framework for understanding technology adoption, particularly in education. This study anchors on 

TAM to investigate secondary school students' acceptance and use of Information and Communication 

Technology (ICT) tools for learning. TAM highlights two key factors influencing technology 

acceptance: perceived usefulness, or the belief that technology enhances productivity, and perceived 

ease of use, which refers to the effortlessness of technology use. Additionally, TAM considers external 

variables such as infrastructure limitations and cultural influences that affect students’ willingness to 

adopt ICT. By applying TAM, this study examines students' perceptions and attitudes towards ICT and 

identifies barriers like infrastructure challenges and cultural norms, offering insights to inform 

strategies for effective ICT integration in secondary education. 

Review of Related Literature 

The review of related literature provides valuable insights into previous studies conducted on the impact 

of Information and Communication Technology (ICT) in secondary education. Shilpa et al. (2018) 

examined the impact of ICTs on students in both government and private secondary schools in urban 

areas. Their study utilized questionnaires for data collection and employed SPSS for analysis. Similarly, 

Ghavifekr and Rosdy (2015) investigated the effects of ICT integration in primary and secondary 

schools, focusing on students' learning. Their research also utilized questionnaires for data collection 

and SPSS for analysis. 
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Otuu (2013) explored the impact of ICT on secondary education, specifically in Ogbaru LGA, Anambra 

State, Nigeria. Unlike the previous studies, Otuu's research focused on the holistic impact of ICT on 

education and utilized simple ratio and tables for data presentation and analysis. Rodríguez et al. (2010) 

also examined the impact of ICT in education, monitoring and evaluating its effects before providing 

recommendations. However, little attention was given to monitoring and evaluating the impact on 

students specifically. 

While these reviewed studies provide valuable insights into the impact of ICT in education, they differ 

from the current research in several aspects. Shilpa et al. (2018) included both students and teachers as 

respondents, whereas this study focuses solely on students. Ghavifekr and Rosdy (2015) covered both 

teaching and learning aspects of ICT impact, whereas this study primarily focuses on students' 

perspectives. Otuu (2013) and Rodríguez et al. (2010) examined the impact of ICT more broadly in 

education, whereas this study specifically centers on secondary school students. Additionally, the 

geographical scope and research areas differ among the studies, highlighting the need for localized 

investigations into ICT's impact on education. 

Purpose of the Study 

This study evaluated the impact of Information and Communication Technology (ICT) on secondary 

school students in North-Central Nigeria. It assessed students' practical proficiency and hands-on 

experience with ICT, examined the accessibility of ICT tools in their learning environments, and 

identified barriers hindering the acquisition of practical ICT knowledge.  

Research Questions 

1. What is the extent of ICT's impact on secondary school students? 

2. How proficient are secondary school students in practical ICT skills and hands-on experience? 

3. What is the frequency of access to ICT tools among secondary school students? 

4. What are the obstacles preventing students from acquiring practical ICT knowledge? 
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Methodology  

The methodology adopted in this study aimed to comprehensively investigate the impact of Information 

and Communication Technology (ICT) on secondary school students in North Central Nigeria. 

Drawing from two distinct pieces, the research design combines elements of descriptive survey and 

mixed-methods approaches to ensure a thorough examination of the phenomenon. 

The study area encompasses various regions in North Central Nigeria, including Niger, FCT, Nasarawa, 

Plateau, Kogi, Kwara, and Benue states, reflecting the diverse educational landscape of the region. Both 

private and public secondary school students are included in the study population with a sample size of 

150 students, selected through simple random sampling techniques to ensure representation across 

different areas and school types, with 36 validated questionnaires used for data collection. The 

questionnaire was developed based on the research questions and utilizes a modified rating scale to 

gauge respondents' agreement levels. Additionally, a mixed-methods approach was employed, 

incorporating observations, surveys, personal interviews, and interactions to provide a holistic 

understanding of ICT usage and its impact on learning outcomes among students. 

To ensure the validity and reliability of the instruments, content and face validation were conducted by 

experts in the field of education. The reliability of the questionnaire was evaluated using the test-retest 

method, where it was administered to a randomly selected subset of students to measure consistency 

over time. The Spearman Correlation Coefficient was used to calculate the reliability index, yielding a 

value of 0.82. This result confirmed that the instrument was reliable and suitable for the study. Data 

collection was carried out through personal visits to the selected areas, allowing for clear explanations 

of the research purpose and addressing any queries raised by respondents. Completed questionnaires 

were collected on-site to ensure data integrity and reliability. 

Data analysis entails both qualitative and quantitative techniques. Mean scores derived from 

respondents' ratings are utilized as a quantitative measure, with a cutoff mean of 2.5 established to 

determine agreement levels. Additionally, Statistical Package for Social Sciences (SPSS) software was 

employed for statistical examination and interpretation, facilitating the identification of patterns and 

trends in ICT adoption and utilization among secondary school students. 
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Results 

1. Research Question 1: What is the extent of ICT's impact on secondary school students? 

Table 1: Mean Score of Respondents on the Extent of ICT Impact on Secondary School Students 

SN Item SA A D SD ΣX 

       

1 Heard of computer or a computing device 101 49 00 00 3.67 

2 Offer computer as a subject in your school 98 43 07 02 3.57 

3 Know what computer is/can be used for 102 46 02 00 3.66 

4 Familiar with Mobile/Smart Phone 137 13 00 00 3.91 

5 Familiar with Laptop/Desktop 116 23 09 02 3.68 

6 Familiar with Tablet 97 46 06 01 3.59 

7 Familiar with PDA/Palmtop 11 30 42 67 1.90 

8 Familiar with MP3 128 19 03 00 3.83 

9 Familiar with Smart Wrist Watch 14 32 46 58 2.01 

10 Familiar with e-book reader 51 40 23 36 2.70 

11 Familiar with Console Game (PS) 98 38 09 05 3.52 

       

The impact of ICT on students was reflected in their knowledge and familiarity with various ICT tools 

and gadgets. Each item's mean score was compared to the cut-off mean of 2.5 to determine its 

acceptance or rejection. 

For instance, item 1 indicates that most respondents have heard of a computer or computing device, 

with a mean score of 3.67, above the cut-off mean, hence accepted. Similarly, items 2 to 11 demonstrate 

varying levels of familiarity with ICT devices, with mean scores ranging from 3.57 to 3.91, all above 

the cut-off mean and therefore accepted. However, item 7, regarding familiarity with PDA/Palmtop, 

falls below the cut-off mean at 1.90 and was rejected. Likewise, item 9, concerning familiarity with 

Smart Wrist Watch, was also rejected with a mean score of 2.01, below the cut-off mean. 
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These findings suggest that students in North-Central, Nigeria demonstrated a high level of familiarity 

with ICT tools and gadgets, with some exceptions. The results underscore the significant impact of ICT 

on secondary school students in the area, shaping their technological literacy and skills. 

Research Question 2: To what extent do Secondary School Students have pragmatic know-how and 

technical hands-on experience on ICT? 

Table 2: Mean Score of Respondents on the Extent Secondary School Students have Pragmatic Know-

How and Hands-On Experience on ICT 

SN Item SA A D SD ΣX 

1 Can operate & navigate through a computing device 78 59 05 08 3.38 

2 Can use Mobile/Smart Phone 128 09 11 02 3.76 

3 Can use Laptop/Desktop 78 31 23 18 3.12 

4 Can use Tablet 67 26 34 23 2.91 

5 Can use PDA/Palmtop 17 10 39 84 1.73 

6 Can use MP3 87 57 04 02 3.52 

7 Can use Smart Wrist Watch 14 09 52 75 1.74 

8 Can use e-book reader 76 51 11 12 3.27 

9 Can use Console Game (PS) 72 31 31 16 3.06 

1 Can Copy or cut a file or folder 53 31 39 27 2.73 

2 Can use copy and paste tool to duplicate or move information within a document 49 22 45 34 2.52 

3 Can transfer files between computer and other device (to/from digital camera or 

mobile phone or mp3/mp4) 

78 15 26 31 2.93 

4 Can connect or install new devices 45 32 37 36 2.57 

5 Can read or download online news, newspaper, news magazines, e-books etc. 84 57 06 03 3.48 

6 Can play or download games, images, videos or music 95 49 03 03 3.57 

7 Can type on a Word application (Ms Word), or use arithmetic formula in a 

spreadsheet (Ms Excel) 

47 55 22 26 2.82 

8 Can create electronic presentations with presentation software (Ms PowerPoint) 54 15 15 66 2.38 

9 Can write a computer program using a specialized programming language 14 05 28 103 1.73 

10 Can install Operating System (Windows) 35 19 29 67 2.14 

11 Can install application software (e.g. games, Ms Word, media players etc.) 32 61 40 17 2.72 

12 Can send and receive e-mail(s) 19 26 40 65 1.99 

13 Can use a Phone or computing device with/without internet to carry-out 

assignments and other research 

89 54 03 04 3.52 

14 Can participate in social networks (creating user profile, posting messages, or 

contributing to Facebook, twitter, WhatsApp etc.) 

60 77 05 08 3.26 
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The pragmatic know-how and hands-on experience of secondary school students with ICT tools and 

operations were assessed. Each item's mean score was compared to the cut-off mean of 2.5 to determine 

acceptance or rejection. For instance, items 1 to 9 demonstrate varying levels of practical knowledge 

and hands-on experience with ICT devices, operations, and applications. Items 1 to 7 reflect acceptance, 

while items 8 and 9 show rejection due to mean scores falling below the cut-off mean. Similarly, items 

1 to 4 in the "Ordinary Operations" category are accepted, indicating proficiency in basic ICT tasks. 

However, items 5 to 8 exhibit mixed results, with some accepted and others rejected based on their 

mean scores. Moreover, items 1 to 3 in the "Advanced Operations" category are rejected, indicating 

limited proficiency in advanced ICT tasks. Item 4, pertaining to sending and receiving emails, also falls 

below the cut-off mean and is rejected. 

Lastly, items 1 and 2 in the "Academic and Social Purposes" category are accepted, demonstrating 

students' ability to utilize ICT for academic and social engagement. Overall, the findings highlight 

varying levels of pragmatic know-how and hands-on experience among secondary school students with 

ICT tools and operations, emphasizing the need for further skill development and training in certain 

areas. 

Research Question 3: What is the frequency of access to ICT tools among secondary school students? 

Table 3: Mean Score of Respondents on the Frequency and Availability of ICT Tools for Students 

SN Item SA A D SD ΣX 

1 Often have access to computer or other computing device(s) 72 60 13 05 3.32 

2 Often use a computing device (Mobile/Smart Phone, laptop, desktop, tablet, PDA, 

MP3, smart wrist watch, e-book reader, games console etc.) 

48 34 29 39 2.60 

3 Have access to the internet 19 37 56 38 2.24 

4 Frequently use the internet 17 21 73 39 2.08 

5 Have an ICT device(s) 60 29 42 19 2.86 

6 Have access to ICT devices at home 62 38 31 20 2.96 

7 Have access to ICT devices at school 45 33 13 45 2.70 

8 Have access to ICT devices at neighbor’s, relative’s or friend’s house or cyber 

Café  

16 41 68 25 2.32 
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The frequency and availability of ICT tools play a crucial role in determining the extent of ICT impact 

on students. Items were assessed against a cut-off mean of 2.5 to determine acceptance or rejection. 

Item 1 indicates that students often have access to computer or other computing devices, with a mean 

score of 3.32, above the cut-off mean, hence accepted. Similarly, item 2 shows that students often use 

computing devices, also accepted with a mean score of 2.60. However, items 3 and 4 reveal that 

students do not have frequent access to the internet nor do they frequently use it, both falling below the 

cut-off mean and thus rejected. On the other hand, items 5 to 7 demonstrate that students have ICT 

devices, access to ICT devices at home, and access to ICT devices at school, all of which are accepted 

based on their mean scores. Lastly, item 8 suggests that students do not have access to ICT devices at 

neighbor’s, relative’s, or friend’s houses, with a mean score below the cut-off mean, thus rejected. 

Research Question 4: What are the obstacles preventing students from acquiring practical ICT 

knowledge? 

Table 4: Mean Score of Respondents on the Problems Hindering Students from Having Practical ICT 

Knowledge 

 

SN Item SA A D SD ΣX 

1 I don’t have any ICT/Computer Teacher, Guardian or Mentor 17 12 68 53 1.95 

2 I don’t have adequate access to ICT/computer devices 49 64 32 05 3.04 

3 I have Phobia or fear of using ICT/computer devices 06 19 46 89 1.74 

       

The analysis assessed the problems hindering students' practical ICT knowledge based on a cut-off 

mean of 2.5 for acceptance or rejection. Item 1 indicates that students do not have access to 

ICT/Computer Teacher, Guardian, or Mentor, with a mean score of 1.95, below the cut-off mean, and 

thus rejected. On the other hand, item 2 reveals that students lack adequate access to ICT/computer 

devices, with a mean score of 3.04, above the cut-off mean, and accepted. Lastly, item 3 suggests that 

students do not have a phobia or fear of using ICT/computer devices, with a mean score of 1.74, below 

the cut-off mean, and rejected. 
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Discussion of findings 

The findings presented in Tables 1 to 4 provide valuable insights into the extent of ICT impact, 

pragmatic know-how, frequency and availability of ICT tools, and the challenges hindering practical 

ICT knowledge among secondary school students in North-Central Nigeria. Each table examines 

different aspects of students' interaction with ICT and offers a nuanced understanding of their 

experiences and competencies in this domain. 

Table 1 sheds light on the extent of ICT impact on students by assessing their familiarity with various 

ICT tools and gadgets. The findings reveal a high level of familiarity among students, with most items 

scoring above the cut-off mean of 2.5. This indicates that students possess a considerable level of 

knowledge and awareness regarding ICT devices, highlighting the pervasive influence of technology 

in their lives. However, the rejection of items 7 and 9 underscores the presence of gaps in students' 

familiarity, particularly with devices like PDAs/Palmtops and Smart Wrist Watches. These findings 

align with those of Ghavifekr and Rosdy (2015), who suggest a need for targeted interventions to 

address the knowledge gaps and ensure comprehensive ICT literacy among students. 

In Table 2, the focus shifts to students' pragmatic know-how and hands-on experience with ICT tools 

and operations. The findings reveal mixed results, with some items demonstrating acceptance while 

others are rejected based on their mean scores. While students exhibit proficiency in basic ICT tasks, 

such as copying files and browsing the internet, they show limited proficiency in advanced operations 

like computer programming and sending/receiving emails. This highlights the need for comprehensive 

ICT skill development programs that cater to both basic and advanced competencies, ensuring that 

students are equipped to navigate the digital landscape effectively. These findings corroborate those of 

Otuu (2013), who explored ICT's broader impact on secondary education in a specific region of Nigeria, 

discovering the incompetence of students in manipulating the computer. 

Table 3 explores the frequency and availability of ICT tools for students to interface with, providing 

insights into students' access to computing devices and the internet. While students report regular access 

to computing devices both at home and school, their access to the internet is limited. This discrepancy 

underscores the importance of addressing barriers to online connectivity and ensuring equitable access 
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to digital resources for all students. Additionally, the rejection of item 8 highlights the need to explore 

alternative avenues for students to access ICT tools outside of formal educational settings, such as 

community centers or public libraries. These findings echo those of Shilpa, Kumar, & Singh. (2018), 

who discussed in their work that the frequency and availability of ICT tools for students to interface 

with is limited. 

Finally, Table 4 examines the challenges hindering students' practical ICT knowledge, revealing issues 

related to access to ICT/computer devices and the absence of mentorship or guidance in this domain. 

While students lack adequate access to ICT/computer devices, they do not report a phobia or fear of 

using ICT devices. These findings underscore the importance of addressing infrastructure gaps and 

providing students with access to the necessary resources and support systems to enhance their ICT 

proficiency. They also align with those of Rodríguez et al. (2010), who assessed ICT's effects on 

education more generally, albeit with less emphasis on students' experiences. 

In conclusion, the findings from Tables 1 to 4 highlight both the strengths and weaknesses in students' 

interaction with ICT in North-Central Nigeria. While students demonstrate a considerable level of 

familiarity with ICT tools, there are areas where they lack proficiency and face challenges in accessing 

resources and support systems. Addressing these challenges will be crucial in ensuring that students 

are adequately prepared to navigate the digital landscape and harness the full potential of ICT for their 

academic and personal development. 

Conclusion 

From the above perspectives, the study delved into assessing the impact of Information and 

Communication Technology (ICT) among Secondary School Students within north-central, Nigeria. 

The research aimed to gauge the level of ICT impact and pragmatic knowledge among students, striving 

to bridge the gap in monitoring and evaluating ICT's influence on their educational journey. Through a 

meticulous process involving literature review and data collection methods such as surveys and 

personal interviews, the study provided valuable insights into students' interaction with ICT. 
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The findings illuminated a substantial impact of ICT on Secondary School Students, unveiling a high 

degree of familiarity and hands-on experience with various ICT tools and gadgets. It showcased 

students' readiness to tackle the challenges posed by the digital world, as they exhibited practical ICT 

skills. Nonetheless, the study identified challenges such as limited access to ICT devices and the 

absence of mentorship. 

Recommendations 

Based on the findings, the following recommendations are proposed: 

Guardians/Parents should take proactive steps to ensure the availability of computing devices for 

students, facilitating their engagement with ICT. 

Schools should integrate practical ICT lessons and assignments into their curriculum to harness 

students' potential and enhance their proficiency in using ICT tools effectively. 

Non-computer subject Teachers should be encouraged to integrate ICT into their teaching methods, 

fostering interdisciplinary learning and preparing students for the digital era. 

Government should mandate the establishment of well-equipped Computer Laboratories in all schools, 

providing students with ample opportunities to engage with ICT resources. 

Qualified ICT/Computer teachers should be employed in schools to facilitate structured ICT education 

and mentorship for students. 

Continuous ICT seminars or training sessions should be organized for both teachers and students to 

ensure they remain updated with the latest advancements in ICT, thereby enhancing their digital literacy 

skills. 
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