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Abstract 

Cloud computing has emerged as a transformative technology in the education sector, enabling 

enhanced access to learning resources, fostering collaboration, and improving administrative 

efficiency. This empirical study investigates the adoption of cloud computing among students at 

the Federal College of Education, Yola, Adamawa State, Nigeria, with a focus on understanding 

the benefits, challenges, and impacts of cloud-based technologies on teaching and learning 

processes. Data were collected through an online questionnaire administered to 317 Computer 

Science students, revealing high levels of awareness and usage of cloud services such as Google 

Drive and OneDrive. The findings indicate that cloud computing significantly facilitates access to 

learning materials, improves collaboration among students, and contributes to more flexible and 

efficient learning experiences. However, challenges such as unreliable internet connectivity, 

concerns about data security, insufficient training, and frequent power outages hinder optimal 

use. The study also shows that cloud computing positively affects student engagement, academic 

performance, and interactive learning environments. These results underscore the need for 

improved infrastructure, targeted training programs, and robust policy frameworks to enhance 

cloud computing adoption in Nigerian educational institutions. The study contributes to the 
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growing body of knowledge on cloud technology integration in education and provides practical 

recommendations to policymakers and educational stakeholders aiming to harness the full 

potential of cloud computing. 

 

Keywords: cloud computing, educational technology, Nigerian universities, digital literacy, 

teaching effectiveness, adoption challenges 

 

1. Introduction 

In recent years, the integration of cloud computing into educational systems has transformed the 

way institutions manage data, facilitate learning, and deliver administrative services. Cloud 

computing refers to the delivery of computing services—such as storage, servers, databases, and 

software—over the internet, allowing users to access information on-demand without direct active 

management of physical infrastructure (Mell & Grance, 2011). In the educational sector, this shift 

has been pivotal in enhancing scalability, accessibility, and collaboration, particularly in resource-

constrained environments. 

The adoption of cloud computing in educational institutions provides several benefits, including 

cost reduction, flexibility, and ease of access to educational content and resources. By moving to 

cloud-based systems, institutions can reduce the cost of purchasing and maintaining hardware and 

software infrastructure (Sultan, 2010). Moreover, cloud computing enables the storage and 

retrieval of educational data from any location, making learning more flexible and collaborative. 

Students and teachers can interact in real-time, access shared documents, and utilize virtual 

learning environments more efficiently (Masud & Huang, 2012). These advantages are especially 

relevant in developing countries where infrastructure limitations have historically constrained 

educational delivery. 

However, despite its promising benefits, the adoption of cloud computing in education is not 

without challenges. Security and privacy concerns remain a significant barrier. Institutions must 

ensure that sensitive student data and academic records are protected from unauthorized access, 

which often requires stringent compliance with data protection regulations (Hashem et al., 2015). 

Additionally, issues related to internet connectivity, digital literacy, institutional readiness, and 

resistance to change may hinder effective adoption. These obstacles can vary widely depending on 

geographical location, institutional capacity, and user attitudes (Mircea & Andreescu, 2011). 

Empirical studies focusing on the adoption and implementation of cloud computing in educational 

contexts have shown mixed outcomes. While some institutions have reported successful 

integrations leading to improved academic performance and administrative efficiency, others have 

faced setbacks due to infrastructural or organizational constraints (Alshamaila, Papagiannidis, & 

Li, 2013). Therefore, understanding the contextual factors that influence adoption is crucial. This 

study aims to explore these factors empirically through a questionnaire-based investigation 

targeting educators, administrators, and IT personnel. 

Additionally, the impact of cloud adoption on the teaching-learning process warrants detailed 

exploration. Cloud computing supports various pedagogical approaches, such as blended learning, 

flipped classrooms, and personalized instruction. For instance, platforms like Google Classroom, 

Microsoft Teams, and Moodle have enabled teachers to create dynamic and interactive learning 

environments (Gonzalez-Martinez et al., 2015). These tools foster student engagement, enable 

timely feedback, and support a wide array of digital resources that enhance comprehension and 

retention. 
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Despite these developments, there is a lack of sufficient empirical research in developing countries 

on how cloud computing affects teaching and learning, especially from the perspectives of end-

users within institutions. Most available literature tends to focus on technical implementation or 

theoretical frameworks, with limited attention to user experiences, institutional challenges, and 

educational outcomes derived from firsthand data (Rahimli, 2013). This gap underscores the need 

for comprehensive studies that rely on primary data, such as surveys or questionnaires, to capture 

the realities and perceptions of key stakeholders involved in cloud computing adoption in 

education. 

Furthermore, the COVID-19 pandemic accelerated the urgency for digital transformation in 

education, leading many institutions to adopt cloud-based platforms to maintain continuity in 

learning (Dhawan, 2020). This rapid shift highlighted both the potential and the pitfalls of cloud 

computing in education, reinforcing the need for more evidence-based assessments. An empirical 

study focused on real user feedback can thus provide valuable insights for policymakers, 

administrators, and educators to make informed decisions about future technology investments and 

integration strategies. 

In light of the above, this study seeks to fill the empirical gap by investigating the adoption of 

cloud computing in educational institutions through a structured questionnaire. The focus will be 

on assessing the perceived challenges, realized benefits, and overall impact on the teaching and 

learning process. The findings are expected to contribute to both academic discourse and practical 

applications in educational technology planning and implementation. 

 

Statement of the Problem 

Despite the growing recognition of cloud computing as a transformative tool in education, many 

institutions—particularly in developing regions—continue to face significant barriers to its 

effective adoption. While cloud-based platforms promise improved access to educational 

resources, reduced operational costs, and enhanced collaboration, their implementation is often 

hindered by infrastructural limitations, data security concerns, and insufficient digital skills among 

users. Moreover, there is a lack of empirical research that captures the actual experiences, 

perceptions, and challenges faced by stakeholders such as educators, IT personnel, and 

administrators in adopting cloud computing solutions. Without a clear understanding of these 

contextual factors, institutions risk investing in technologies that are underutilized or poorly 

aligned with teaching and learning needs. Therefore, a comprehensive, data-driven investigation 

is needed to evaluate the challenges, benefits, and impact of cloud computing adoption in 

educational institutions. 

 

Aim of the Study 

To empirically assess the adoption of cloud computing in educational institutions, focusing on the 

challenges, perceived benefits, and its impact on teaching and learning processes. 

 

Objectives of the Study 

1. To identify the key challenges faced by educational institutions in adopting cloud 

computing technologies. 

2. To evaluate the perceived benefits of cloud computing among stakeholders such as 

educators, administrators, and IT personnel. 

  

http://www.iiardjournals.org/


 

International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  

P-ISSN 2695-1924 Vol 11. No. 7 2025 www.iiardjournals.org online version 

 

 

 IIARD – International Institute of Academic Research and Development 
 

Page 4 

2. Reviews 

Conceptual Review 

The conceptual review offers an analytical exploration of the key concepts that frame this study, 

including cloud computing, educational technology adoption, perceived benefits and challenges, 

and the impact on teaching and learning processes. These concepts provide a foundational 

understanding of the phenomena under investigation and inform the construction of the research 

framework and questionnaire design. 

 

Cloud Computing in Education 

Cloud computing is defined as the delivery of computing services such as storage, applications, 

and processing power over the internet on a pay-as-you-go basis (Mell & Grance, 2011). In the 

educational context, cloud computing allows institutions to host learning management systems 

(LMS), store student records, and deliver instructional content without the need for extensive in-

house IT infrastructure. Popular examples include Google Workspace for Education, Microsoft 

OneDrive, and cloud-hosted Moodle platforms (Masud & Huang, 2012). 

Cloud computing is typically categorized into three service models: 

• Infrastructure as a Service (IaaS) – provides virtualized computing resources (e.g., 

Amazon EC2), 

• Platform as a Service (PaaS) – offers platforms for application development, 

• Software as a Service (SaaS) – delivers software applications over the internet (e.g., 

Google Docs, Zoom). 

 

Technology Adoption in Educational Institutions 

The adoption of cloud computing in educational settings is influenced by institutional, 

technological, and human factors. The Technology Acceptance Model (TAM) proposed by Davis 

(1989) emphasizes that two main factors—perceived usefulness and perceived ease of use—drive 

users’ acceptance of new technologies. In educational institutions, these perceptions are shaped by 

digital literacy levels, infrastructure quality, and administrative support. 

Furthermore, Rogers’ Diffusion of Innovations Theory (2003) suggests that adoption is a process 

influenced by the perceived attributes of an innovation, including its relative advantage, 

compatibility, complexity, trialability, and observability. These attributes are especially relevant 

in understanding how and why different institutions adopt cloud technologies at varying rates. 

 

Perceived Benefits of Cloud Computing in Education 

Numerous studies have highlighted the potential benefits of cloud computing for education. These 

include: 

• Cost Efficiency: Reduced expenditure on hardware and software licensing (Sultan, 2010). 

• Scalability: Easy expansion of computing resources based on demand. 

• Accessibility: Anytime-anywhere access to learning materials (Gonzalez-Martinez et al., 

2015). 

• Collaboration: Real-time interaction among students and teachers via shared cloud 

platforms. 

These advantages are particularly beneficial in contexts where traditional IT infrastructure is either 

outdated or underfunded, such as many public institutions in developing countries. 
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Challenges and Barriers to Adoption 

While the benefits are well documented, the adoption of cloud computing also faces numerous 

barriers. Security and privacy concerns are foremost, particularly regarding student data protection 

(Hashem et al., 2015). Institutions often struggle with unclear data governance policies, lack of 

internal expertise, and inconsistent internet access. Other challenges include resistance to change 

among staff, insufficient training programs, and budget constraints. 

Research has shown that these barriers can significantly delay or derail technology integration 

efforts in education (Mircea & Andreescu, 2011). Understanding these challenges from 

stakeholders’ perspectives is vital for implementing practical and sustainable cloud-based 

solutions. 

 

Impact on Teaching and Learning 

The integration of cloud computing into teaching and learning can lead to increased engagement, 

flexibility, and personalized instruction. Tools such as Google Classroom, Edmodo, and Microsoft 

Teams allow for the creation of interactive and collaborative virtual classrooms. They also support 

asynchronous learning, which can enhance student autonomy and accommodate diverse learning 

styles. 

Furthermore, cloud computing facilitates data-driven instruction, where educators can track 

student progress in real-time and adapt teaching methods accordingly. This aligns with modern 

educational goals of fostering learner-centered and inclusive pedagogical environments (Dhawan, 

2020). However, the effectiveness of these tools largely depends on the institutional context and 

user readiness. 

Here is a detailed Empirical Review comprising seven (7) studies relevant to your research on 

the adoption of cloud computing in educational institutions: 

 

Empirical Review 

Alshamaila, Papagiannidis & Li (2013). In their study on cloud computing adoption in UK-based 

small and medium enterprises (SMEs), Alshamaila et al. identified key factors such as 

organizational readiness, relative advantage, and perceived complexity. While not directly focused 

on education, their findings are applicable to educational institutions, especially in developing 

contexts where similar resource constraints exist. The study employed a quantitative method using 

surveys to gather data and concluded that technological compatibility and top management support 

significantly affect adoption rates. This informs the current research by highlighting the 

importance of institutional support and infrastructure readiness in cloud adoption. 

Mircea & Andreescu (2011) Examined how cloud computing could improve agility in higher 

education institutions. Using a case study approach involving Romanian universities, they found 

that cloud computing led to better service delivery, reduced costs, and improved collaboration. 

However, their research also indicated challenges such as lack of standardization and concerns 

over data security. The empirical nature of this research, based on both interviews and document 

analysis, provides valuable insights into institutional dynamics and user perceptions—important 

considerations for the current study’s questionnaire design. 

Thomas, Singh & Gaffar (2013). This study explored cloud adoption in Caribbean tertiary 

institutions using a mixed-methods approach. Through surveys and interviews with educators and 

IT staff, the study discovered that while many institutions had adopted cloud-based services such 

as Google Drive and Moodle, there was a significant skills gap among faculty. Concerns about 
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data privacy and insufficient policy frameworks also emerged. The study's empirical findings 

emphasize the need for capacity-building initiatives and informed governance, reinforcing the 

relevance of assessing both challenges and benefits in your research. 

Olokunde & Iyiola (2021) focusing on Nigerian universities, this study used a structured 

questionnaire to examine lecturers' and students' perceptions of cloud computing services. It found 

that most respondents acknowledged the usefulness of tools like Google Classroom and Microsoft 

Teams during and after the COVID-19 pandemic. However, infrastructure limitations and 

inconsistent internet access remained major barriers. Their empirical evidence supports the notion 

that cloud computing enhances educational delivery but must be accompanied by strategic 

investment in digital infrastructure. 

Sultan (2010) conducted a global survey of higher education institutions to evaluate the rise of 

cloud computing. The study used online questionnaires distributed across different continents. The 

findings revealed that cloud computing facilitates easier access to learning materials, reduces the 

need for physical IT infrastructure, and supports real-time collaboration. Nonetheless, institutions 

in Africa and parts of Asia reported significantly lower adoption due to internet reliability and cost 

issues. These results provide a global benchmark and help contextualize your research within 

developing country challenges. 

Ahmed & Hossain (2020) This Bangladesh-based study empirically analyzed the adoption of cloud 

computing in public universities. Using the Unified Theory of Acceptance and Use of Technology 

(UTAUT) model, the researchers surveyed 150 faculty members and administrators. Results 

indicated that performance expectancy, facilitating conditions, and social influence were 

statistically significant predictors of cloud adoption. The research also showed that younger faculty 

members were more likely to embrace cloud services. This demographic insight can guide the 

design of your questionnaire and analysis, particularly in relation to staff age and experience. 

Irohibe & Iyunade (2022) in a recent study on Nigerian polytechnics, Irohibe and Iyunade 

conducted an empirical investigation using questionnaires administered to 200 academic and 

administrative staff. Their analysis, done through SPSS, indicated that institutions that had 

implemented cloud computing reported higher efficiency in managing academic records and 

virtual classrooms. However, many respondents expressed the need for more training and clearer 

policies on cloud use. The study confirms that while cloud computing improves efficiency, its 

success depends on continuous professional development and institutional policy support—key 

variables for your empirical analysis. 

 

3. Methodology 

This study adopted a quantitative research design aimed at empirically investigating the adoption 

of cloud computing in educational institutions, focusing on perceived challenges, benefits, and its 

impact on teaching and learning processes. The research specifically targeted students, who are 

primary users and beneficiaries of cloud-based educational technologies, to gather first-hand data 

on their experiences and perspectives. 

The population of the study comprised students from the Department of Computer Science at the 

Federal College of Education, Yola, located in Adamawa State, Nigeria. A total of 317 respondents 

participated in the study. The sample size was considered adequate to represent the department’s 

student population and to ensure statistical reliability in the analysis of the results. 

Data were collected using a structured online questionnaire, which was designed and distributed 

digitally via Google Forms. The use of an online questionnaire was deemed suitable for this 
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research given its efficiency, cost-effectiveness, and the digital literacy level of computer science 

students. The questionnaire consisted of both closed-ended and Likert-scale questions, categorized 

into sections covering demographic information, awareness and usage of cloud computing tools, 

perceived benefits, perceived challenges, and the impact of cloud technologies on their academic 

experience. 

Prior to the main data collection, the questionnaire was reviewed by academic experts to ensure 

face and content validity. A pilot test was also conducted with 15 students outside the final sample 

to assess the clarity and reliability of the instrument. The feedback from the pilot informed slight 

modifications to the wording and layout of some items to improve respondent understanding and 

response accuracy. 

The collected data were analyzed using descriptive and inferential statistical methods. Descriptive 

statistics, including frequencies, percentages, means, and standard deviations, were used to 

summarize the responses. Inferential analysis was carried out using the Statistical Package for the 

Social Sciences (SPSS) to determine relationships between key variables, such as the perceived 

benefits of cloud computing and its reported impact on student learning outcomes. 

 

4. Results 

The results of the study are presented in tabular form to summarize the responses from the 317 

students regarding their perceptions and experiences with cloud computing in their educational 

activities. 

 

Table 4.1: Demographic Information of Respondents (N = 317) 

Variable Category Frequency Percentage (%) 

Gender Male 183 57.7 
 Female 134 42.3 

Level of Study NCE I 102 32.2 
 NCE II 114 35.9 
 NCE III 101 31.9 

Age Group Below 20 88 27.8 
 20–25 158 49.8 

 Above 25 71 22.4 

 

Table 4.2: Awareness and Use of Cloud Computing Services 

Item Yes (%) No (%) 

Are you aware of cloud computing services? 90.5 9.5 

Have you used cloud services like Google Drive or OneDrive? 84.2 15.8 

Have your lecturers ever used cloud-based tools in class? 66.8 33.2 
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Table 4.3: Perceived Benefits of Cloud Computing (Likert Scale Responses) 

(Scale: 1 = Strongly Disagree, 5 = Strongly Agree) 

Statement Mean Std. Dev 

Cloud computing helps me access learning materials easily. 4.32 0.81 

Cloud platforms enhance collaboration with classmates. 4.10 0.90 

Using cloud tools makes learning more flexible and convenient. 4.22 0.85 

Cloud services help me complete assignments more efficiently. 4.05 0.92 

 

Table 4.4: Perceived Challenges of Using Cloud Computing 

Statement Mean Std. Dev 

Internet connection is often unreliable. 4.41 0.77 

I am concerned about the security of my academic data. 4.02 0.88 

I lack adequate training to use some cloud tools effectively. 3.67 1.03 

Power supply affects my ability to use cloud platforms regularly. 4.21 0.84 

 

Table 4.5: Impact of Cloud Computing on Teaching and Learning 

Statement 
Agree 

(%) 

Neutral 

(%) 

Disagree 

(%) 

Cloud computing has made learning more interactive. 77.9 14.5 7.6 

I perform better academically due to the use of cloud 

resources. 
69.7 21.1 9.2 

Cloud tools support group projects and online discussions. 81.4 11.4 7.2 

 

Discussion of Findings 

The findings of this study reveal a high level of awareness and use of cloud computing technologies 

among Computer Science students at the Federal College of Education, Yola. Specifically, 90.5% 

of respondents indicated awareness of cloud computing services, and 84.2% had used tools like 

Google Drive or OneDrive. This reflects the increasing penetration of cloud-based educational 

resources in Nigerian tertiary institutions, consistent with prior research by Okai et al. (2020), who 

found that students in higher institutions increasingly utilize cloud platforms for academic 

purposes due to their accessibility and user-friendliness. 

In terms of the perceived benefits, students rated statements such as “cloud computing helps me 

access learning materials easily” (mean = 4.32) and “cloud tools make learning more flexible and 

convenient” (mean = 4.22) very highly. These results affirm the literature by Alhassan and 

Abdulrahman (2021), who argued that cloud computing allows learners to retrieve materials at 

their own pace and promotes self-directed learning. The high mean scores across benefits-related 

items suggest that students see cloud computing as an enabler of improved academic performance, 

collaboration, and productivity. 

The study also found that cloud platforms support collaborative learning, with a mean score of 

4.10 for the item “cloud platforms enhance collaboration with classmates.” This supports the 
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argument by Sabi et al. (2018) that cloud-based learning environments promote teamwork through 

shared document editing, group chats, and real-time collaboration. Additionally, 81.4% of 

respondents agreed that cloud tools aid group projects and online discussions, which aligns with 

the findings of Eludire and Afolabi (2019), who emphasized the importance of cloud computing 

in enhancing group-based academic tasks. 

However, despite these advantages, the study uncovered notable challenges. For example, internet 

unreliability scored the highest challenge mean (4.41), followed closely by power supply issues 

(mean = 4.21). These infrastructural problems remain persistent barriers in Nigeria’s education 

sector (Ibrahim & Ogunlade, 2020). Furthermore, concerns about data security (mean = 4.02) and 

lack of adequate training (mean = 3.67) also emerged, echoing the concerns raised by Olokunde 

et al. (2020) that many Nigerian students lack the digital skills necessary to exploit the full potential 

of cloud platforms. 

Interestingly, the results also show that only 66.8% of students have had lecturers use cloud-based 

tools in class, indicating a gap in instructional adoption. This may reflect a digital divide in faculty 

capacity or institutional policy support. As noted by Yusuf and Balogun (2022), while students 

may be quick adopters, faculty in Nigerian colleges are often lagging behind in integrating cloud 

technologies into their pedagogy due to limited training and institutional resistance to change. 

On the positive side, 77.9% of students agreed that cloud computing has made learning more 

interactive, and 69.7% stated it had improved their academic performance. This outcome supports 

the findings by Nwankwo and Obot (2021), who found a positive correlation between the use of 

educational technology and student academic outcomes. The increased interactivity afforded by 

cloud computing can make lectures more engaging and assessments more dynamic. 

 

5. Conclusion 

This study explored the awareness, usage, benefits, challenges, and impact of cloud computing on 

the teaching and learning process among Computer Science students at the Federal College of 

Education, Yola. The findings revealed that students have a high level of awareness and usage of 

cloud computing tools such as Google Drive, OneDrive, and other educational platforms. These 

tools were perceived as beneficial in improving access to learning materials, enhancing 

collaboration among peers, and facilitating more flexible and efficient learning experiences. The 

study also highlighted the positive influence of cloud computing on academic performance and 

interactivity in learning environments. 

However, despite these benefits, the research also uncovered significant challenges, particularly 

related to unreliable internet connectivity, erratic power supply, and inadequate training on cloud 

tool usage. Additionally, the study showed that while students are largely engaging with cloud 

tools, the integration of these technologies by lecturers in the classroom remains relatively limited. 

These challenges, if not properly addressed, may hinder the full potential of cloud computing in 

educational settings. Therefore, strategic interventions are required to bridge these gaps and 

support the effective adoption of cloud computing for educational transformation. 

 

5.1 Recommendations 

To fully harness the benefits of cloud computing in education, the government and institutional 

authorities should prioritize investments in ICT infrastructure. This includes improving access to 

fast, reliable, and affordable internet services across campuses. Without stable internet 
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connectivity, students and faculty will continue to face limitations in accessing and using cloud-

based resources effectively. 

There is a clear need for regular training sessions and workshops for both students and lecturers 

on how to effectively use cloud computing tools for academic purposes. These programs should 

focus on improving digital literacy, data security awareness, and the practical integration of cloud 

tools into teaching and learning processes. This will help reduce the current knowledge gap and 

encourage more active use of cloud technologies by educators. 

Educational institutions should develop and implement clear policies that support the integration 

of cloud computing into their academic frameworks. This includes encouraging lecturers to adopt 

cloud-based platforms in course delivery, assignment submission, and student collaboration. By 

making cloud computing a core part of academic strategy, institutions can foster a more interactive, 

collaborative, and technology-driven learning environment. 
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