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ABSTRACT

E-learning platforms have revolutionized the way higher education institutions operate across the globe.
However, little is known regarding the influence of e-learning platforms on the level of student
engagement and performance in Nigerian polytechnics. This research aims to assess the influence of e-
learning platforms on student engagement and academic performance in multi-disciplinary studies offered
at Umaru Ali Shinkafi Polytechnic, Sokoto (SOSPOLY). This study adopt a mixed-method research
design through the administration of questionnaires, analysis of student grades, and interviews with staff
members. The findings reveal a significant positive relationship between usage frequency of e-learning
platform and student cognitive and affective engagements. Students who engage with the e-learning portal
are likely to record improved continuous assessment scores as well as better grades in semester
examinations. However, challenges such as power supply problems and poor Internet connections limit
the impact in numerous cases.
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1. INTRODUCTION

The current century has seen tremendous transformations in higher education, and this has been mainly
because of ICTs. Digital learning platforms such as learning management systems, virtual classrooms,
and m-learning applications are increasingly becoming an important aspect of contemporary education,
making learning more adaptive and learner-focused. There is an increasing trend in the adoption of ICTs
in learning, aiming at enhancing learners' engagement and improving academic performance in various
disciplines. In Nigeria, institutions such as NBTE and NUC have promoted the use of digital
technologies, especially following the pandemic that necessitated a rapid transition to e-learning
(Adedoyin & Soykan, 2020; Abugu & Udenta, 2025).

The Umaru Ali Shinkafi Polytechnic, Sokoto (SOSPOLY) is a public college that was established in the
year 2002. It has many multidisciplinary programs in such fields as agricultural technology, engineering,
business administration, mass communication, computer science, and social sciences (MySchoolGist,
2024). There are two campuses of the institution, and it is believed to be one of the leading centers of
technology-enhanced education in the northern part of Nigeria (ThisDay Live, 2021). Over the recent
years, the polytechnic has been implementing various forms of e-learning such as an online platform for
sharing courseware, electronic teaching evaluation system (e-TES) as well as a web-based student portal
to register, pay fees, and view results (AJLS, 2025; Data projecting, 2024; Aliyu & Rashad, 2019).
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However, there is still much uncertainty regarding the effects of e-learning platforms on student
engagement and educational achievements of students enrolled in these courses. Student engagement that
implies certain behavioural, cognitive, and emotional efforts made by individuals in the process of
learning is considered a fundamental aspect of academic success (Fredricks et al., 2004; Osiesi et al.,
2025). At the same time, it is argued that online education leads to decreased student engagement due to a
sense of isolation as well as reduced teacher contact (Garrison et al., 2000). At the same time, properly
designed digital platforms can facilitate interaction, independent learning and immediate feedback, thus
enhancing student engagement and achievement.

This study aims to answer three questions:

1. How engaged are students with e-learning platforms at SOSPOLY?

2. How does using e-learning platforms relate to students' academic achievement in multidisciplinary
courses at SOSPOLY?

3. What infrastructure and contextual factors affect the link between e-learning platform use and student
outcomes?

By answering these questions, this paper provides real evidence from a Nigerian polytechnic and offers
practical recommendations for policy and practice.

2. LITERATURE REVIEW

2.1 Theoretical Framework: Student Engagement and Technology Acceptance

This study is guided by two main theories: the student engagement framework (Fredricks et al., 2004) and
the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003).
Engagement is seen as having three parts:

Behavioural engagement: Taking part in academic activities, like logging into platforms, completing
assignments, and joining discussions.

- Cognitive engagement: Putting mental effort into learning, including self-regulation, thinking deeply
about content, and using learning strategies.

- Emotional engagement: How students feel about learning, including interest, enjoyment, and a sense of
belonging.

The UTAUT model says that people decide to use technology based on how useful they think it is, how
easy it is to use, what others around them think, and the support available. At SOSPOLY, a study on the
electronic teaching evaluation system (e-TES) found that how easy the system was to use and how much
students intended to use it were strong predictors of actual use, while social influence was the weakest
(Aliyu & Rashad, 2019, p. 3). This suggests that personal views on ease and usefulness matter more than
peer pressure in this polytechnic setting.

2.2 E-Learning Platforms and Student Engagement

Research consistently shows a positive link between e-learning platform use and student engagement. A
systematic review of virtual learning platforms in Nigeria (James et al., 2026) found that student
engagement and curriculum alignment were the strongest predictors of educational success. Google
Classroom was the most effective platform because it supports multimedia and gives real-time feedback
(pp. 5-6). Similarly, microlearning platforms have been shown to improve student engagement, retention,
and test scores in Nigerian secondary schools, although infrastructure gaps and teacher readiness remain
challenges (Mamman et al., 2024, pp. 2-3).

In Nigerian higher education, Osiesi et al. (2025) found that students at a public university showed high
levels of online engagement, readiness, and positive attitudes. But interestingly, none of these factors
significantly predicted academic achievement. This suggests that success in online learning may depend
more on teaching quality and technology infrastructure than on engagement alone (pp. 2—-3). This finding
highlights the need for systemic improvements beyond just changing student behaviour.
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2.3 Academic Achievement and Blended Learning

Evidence from meta-analyses supports the idea that blended learning (mixing online and face-to-face
teaching) improves academic achievement. A recent mixed-method meta-analysis of 49 studies in higher
education concluded that blended learning positively affects learners' academic achievement, with social
contributions and design features playing important roles (Sage Journals, 2025, pp. 2-3). Another meta-
analysis (Means et al., 2010) found that, on average, students in online learning conditions did slightly
better than those in face-to-face classes, with hybrid courses giving the best results.

In Enugu State, Nigeria, Abugu and Udenta (2025) reported that online learning had a significant positive
effect on teaching and learning processes, as well as on class attendance and participation, ultimately
improving academic performance (pp. 2-3). However, the study also noted ongoing challenges, including
unreliable internet and poor digital infrastructure.

2.4 E-Learning in Nigerian Polytechnics: Challenges and Opportunities

E-learning adoption in Nigerian polytechnics faces several barriers. A study on e-learning use among
polytechnic students in North-West Nigeria identified anxiety, culture, motivation, technology, and
attitude as key factors, and found that e-learning was not being used effectively (CORE, 2023, pp. 2-3).
During the COVID-19 lockdown, polytechnic students reported problems like inconsistent internet,
irregular power supply, and high data costs (NCS, 2022, pp. 2-3). Similarly, research at Federal
Polytechnic Ede found that although students had positive views of virtual learning systems, they faced
poor network connectivity, unreliable power, and a lack of smartphones (Ojokuku et al., 2023, pp. 2-3).
At SOSPOLY specifically, a project to design an online courseware sharing platform found that methods
of distributing materials were decentralised and outdated, leading to inefficiencies, inconsistent quality,
and little engagement between lecturers and students (Dataprojectng, 2024, pp. 3-5). The proposed
platform aims to centralise resources, support various file formats, and enable collaborative learning, but
challenges like data security, digital rights management, and user resistance remain.

2.5 Multidisciplinary Considerations

Multidisciplinary courses — those that draw on content from several academic fields — have special needs
when it comes to e-learning platforms. They need flexible, integrated tools that can handle different
learning styles and content types. A meta-synthesis of interdisciplinary learning outcomes found that
effective e-learning environments for such courses must support various assessment formats,
collaborative problem-solving, and quick access to resources from different fields (ERIC, 2023). At
SOSPOLY, the wide range of programmes — from agricultural technology to mass communication to civil
engineering — requires an e-learning infrastructure that is both strong and adaptable.

3. METHODOLOGY

3.1 Research Design

This research applied a mixed-methods sequential explanatory design. The quantitative part involved a
student survey and analysis of academic records. Then the qualitative part used semi-structured interviews
with lecturers and ICT staff to help explain the quantitative findings.

3.2 Population and Sample

The target population was all 8,500 National Diploma (ND) and Higher National Diploma (HND)
students enrolled at SOSPOLY during the 2024/2025 academic session. They came from five schools:
science and Technology, Agric technology, Engineering, business and public administration,
Communication and Information Technology, and Environmental Studies. This research selected a
stratified random sample of 350 students (95% confidence level, 5% margin of error), proportional to
each school's enrolment. In addition, we purposively selected 15 lecturers and 5 ICT officers for
interviews.

3.3 Instruments

- Student Engagement Scale (SES): This 24-item Likert-scale tool was adapted from Fredricks et al.
(2004) and Osiesi et al. (2025). It measured behavioural, cognitive, and emotional engagement with the
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SOSPOLY student portal (www.uaspolysok.edu.ng) and the online courseware sharing platform. The
scale's reliability (Cronbach's alpha) was 0.91.

- Academic Achievement Data: the research also obtained continuous assessment scores and end-of-
semester grade point averages (GPA) for the 2024/2025 session from the Registrar's office, keeping
student identities anonymous.

- Semi-structured Interview Guide: This explored lecturers' views on platform effectiveness, challenges
they faced, and any changes they noticed in student participation and performance.

3.4 Data Collection Procedure

The survey was given electronically through the student portal over four weeks (May—June 2025). We
received 302 valid responses (86.3% response rate). Academic records for these respondents were
matched using anonymous codes. Interviews were conducted face-to-face and by phone in March 2025,
each lasting 25-35 minutes. They were audio-recorded with consent and transcribed word for word.

3.5 Data Analysis

Quantitative data were analysed using SPSS version 26. Descriptive statistics (means, standard
deviations) summarised engagement levels. Pearson's correlation and multiple linear regression were used
to examine the relationship between platform usage frequency (independent variable) and engagement
dimensions and GPA (dependent variables). Independent samples t-tests compared engagement and
achievement between frequent and infrequent platform users. Qualitative data were analysed using
thematic analysis (Braun & Clarke, 2006) with NVivo 14.

3.6 Ethical Considerations

We obtained ethical approval from SOSPOLY's Institutional Research Ethics Committee. All participants
gave informed consent, anonymity was guaranteed, and participation was voluntary.

4. FINDINGS

4.1 Demographic Characteristics of Respondents

Of the 302 student respondents, 56.3% were male and 43.7% female. ND students made up 64.2% and
HND students 35.8%. The largest group came from Business and Management Studies (28.1%), followed
by Engineering Technology (24.5%), Applied Sciences (19.2%), Communication and Information
Technology (16.9%), and Environmental Studies (11.3%). Ages ranged from 17 to 35 years (average =
22.4 years).

4.2 Level of Student Engagement with E-Learning Platforms
Table 1 shows average engagement scores for the three dimensions.

| Engagement Dimension | Mean (SD) | Interpretation (1-5 scale) |
| | | |

| Behavioural | 3.87 (0.78) | Moderate to High |

| Cognitive | 3.52 (0.85) | Moderate |

| Emotional | 3.93 (0.72) | Moderate to High |

| Overall| 3.77 (0.79) [Moderate to High |

Table 1: Student Engagement Scores (n = 302)*

Students reported fairly high behavioural and emotional engagement. Specifically, 67.5% agreed or
strongly agreed that they regularly log into the student portal to check course materials, and 71.2% said
they enjoy using the platform for learning. However, cognitive engagement was lower: only 48.6%
agreed that the platform encourages deep thinking about course content, and only 43.7% said they use
discussion forums or collaborative tools.
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Interviews with lecturers supported these findings. One lecturer in the School of Engineering said:

> "Students are eager to access lecture notes and submit assignments online, but genuine deep learning —
where they question, analyse, and synthesise — is less common. The platform helps with access, but not
necessarily deep engagement." (Lecturer 3, Engineering)

4.3 Relationship Between Platform Usage and Academic Achievement
Table 2 shows correlations between how often students used the platform and their academic outcomes.

| Variable | Platform Usage Frequency | Continuous Assessment Score | End-of-Semester GPA |
| | | | |

| Platform Usage Frequency | 1.00 | | |

| Continuous Assessment Score | 0.43 | 1.00 | |

| End-of-Semester GPA | 0.38 | 0.72 | 1.00 |

p <0.01 (two-tailed)

Table 2: Pearson Correlation Matrix

We found moderate, statistically significant positive correlations between platform usage frequency and
both continuous assessment scores (r = 0.43, p < 0.01) and end-of-semester GPA (r = 0.38, p < 0.01).
These relationships were consistent across all five schools, though strongest in Business and Management
Studies (r = 0.51) and weakest in Environmental Studies (r = 0.31).

A multiple linear regression model (Table 3) examined how well engagement dimensions predicted GPA,
while controlling for gender, year of study, and school.

| Predictor | B|SE |B|t|p]

e e

| (Constant) | 1.82]0.24 || 7.58 | <0.001 |

| Behavioural Engagement | 0.21 | 0.06 | 0.28 | 3.50 | <0.001 |

| Cognitive Engagement | 0.09 | 0.05]0.12 ] 1.80]0.073 |

| Emotional Engagement | 0.18 | 0.06 | 0.24 | 3.00 | 0.003 |

| Gender (male = reference) | 0.05 | 0.07 | 0.04 | 0.71 | 0.479 |

| Year of Study (ND1 reference) | -0.02 | 0.06 | -0.02 | -0.33 | 0.743 |
| School (Business reference) | -0.08 | 0.05]-0.08 | -1.60 | 0.110 |

R?2=10.31, Adjusted R?=0.29, F(6, 295) =22.05, p < 0.001

Table 3: Multiple Linear Regression Predicting GPA (n = 302)

Behavioural engagement (f = 0.28, p < 0.001) and emotional engagement (B = 0.24, p = 0.003) were
significant positive predictors of GPA, together explaining 31% of the variance. Cognitive engagement
was close to significance but did not quite reach it (p = 0.073). Gender, year of study, and school did not
significantly predict GPA.

We also compared frequent users (4 or more logins per week, n = 178) with infrequent users (1 or fewer
logins per week, n = 68). Frequent users had an average GPA of 3.45 (SD = 0.53) compared to 2.98 (SD
= 0.61) for infrequent users. This difference was significant: t(244) = 6.32, p < 0.001, Cohen's d = 0.81 (a
large effect).
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4.4 Infrastructural and Contextual Moderators

Despite the positive links, the benefits of e-learning platforms were not shared equally. Table 4 lists the
barriers students reported.

| Barrier | % of Students Affected (n =302) |

| | |

| Inconsistent electricity supply | 78.4% |

| High cost of internet data | 74.1% |

| Slow or unreliable internet connection | 68.2% |

| Lack of personal laptop or smartphone | 43.7% |

| Difficulty navigating the portal | 31.5% |

| Limited interaction with instructors online | 55.6% |

Table 4: Barriers to Effective E-Learning Platform Use

These barriers weakened the link between engagement and achievement. For students reporting three or
more barriers (52.3% of the sample), the correlation between platform usage and GPA dropped to r=0.21
(p =0.014), compared to r = 0.49 (p < 0.001) for students with one or no barriers.

An ICT officer at SOSPOLY explained:
> "We have the portal, we have the courseware platform, but when power goes off for six hours, students
in rural areas cannot access anything. Even on campus, the generator runs only at certain times. Data costs

are beyond many students' reach. These are not technology problems — they are infrastructure problems."
(ICT Officer 2)

A student from the School of Applied Sciences added:

> "] want to use the platform more, but I live off campus. I have to walk 2 kilometres to get a network
signal strong enough to download a PDF. By the time I manage it, I have lost motivation to study."
(Student 145, Applied Sciences)

5. DISCUSSION

5.1 Understanding the Key Findings

This results show that e-learning platforms at SOSPOLY positively affect both student engagement and
academic achievement. This matches earlier research in Nigerian higher education (Abugu & Udenta,
2025; James et al., 2026). The moderate-to-high behavioural and emotional engagement scores suggest
that students are willing and motivated to use digital platforms, but cognitive engagement lags behind.
This echoes Osiesi et al. (2025), who found that high engagement did not always lead to deep learning in
Nigeria. The reason may be how the platforms are designed: current systems at SOSPOLY focus more on
accessing resources and doing administrative tasks (course registration, fee payment, grade checking)
than on interactive, collaborative, or inquiry-based learning activities (AJLS, 2025). As James et al.
(2026) noted, platforms that lack interactivity and real-time feedback may fail to encourage cognitive
engagement.

The fact that behavioural and emotional engagement predicted GPA well is consistent with the blended
learning meta-analysis (Sage Journals, 2025), which found that active participation and social
contributions improve academic outcomes. However, cognitive engagement was not a significant
predictor in the regression. One possible explanation is that current assessment methods at SOSPOLY
(multiple-choice exams, short-answer tests) may not fully capture the deep, integrated learning that
cognitive engagement is supposed to promote. Another possibility, as Osiesi et al. (2025) suggested, is
that teaching quality and systemic support matter more for achievement than engagement alone.
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5.2 How Infrastructure Affects the Results

The most striking finding is how much infrastructure problems moderate the relationship. The strong
positive link between platform use and achievement was much weaker for students facing multiple
barriers, especially unreliable electricity and poor internet. This problem is not unique to SOSPOLY;
similar challenges have been reported across Nigerian polytechnics (NCS, 2022; Ojokuku et al., 2023).
But the scale is concerning: over half of the students reported three or more barriers, and for them, the
benefits of e-learning were greatly reduced.

This has serious equity implications. Students who can afford reliable internet, own devices, and have
stable electricity are much more likely to benefit from e-learning. Those without these resources — often
from poorer backgrounds — risk falling further behind. For a polytechnic that aims to serve the people of
Sokoto State "by promoting the advancement of knowledge, scholarship, discipline, and community
service" (MySchoolNews, 2026), this digital divide is a major challenge to fairness.

5.3 Differences Across Disciplines

The finding that the link between platform use and achievement varied by school (strongest in Business
and public administration, weakest in Environmental Studies) suggests that the subject area matters.
Business students may find e-learning platforms a natural fit for their field's focus on data analysis, case
studies, and group projects. In contrast, Environmental Studies — which often involves fieldwork, lab
experiments, and hands-on technical skills — may not work as well with purely platform-based learning.
This agrees with the meta-synthesis on interdisciplinary learning outcomes (ERIC, 2023), which stressed
that e-learning environments need to be tailored to the specific ways of working in each discipline. A one-
size-fits-all platform is unlikely to serve all multidisciplinary courses equally well.

5.4 Comparison with Previous Research

Compared to the meta-analytic finding that blended learning generally improves academic achievement
(Sage Journals, 2025), the SOSPOLY results are broadly similar but show a smaller effect (R? = 0.31
versus typical effect sizes of 0.40-0.50 in controlled studies). This difference likely reflects the less
controlled, real-world conditions at SOSPOLY, where infrastructure barriers and varying digital skills
reduce the potential impact.

Also, the earlier finding that social influence was not a strong predictor of platform use (Aliyu & Rashad,
2019) was confirmed here: peer encouragement did not correlate significantly with usage frequency (r =
0.09, p = 0.12). This suggests that efforts to increase platform adoption should focus on making the
platform easier to use and showing clear benefits, rather than relying on peer pressure.

6. RECOMMENDATIONS

Based on these findings, we recommend the following for Umaru Ali Shinkafi Polytechnic, Sokoto, and
similar institutions:

1. Improve Digital Infrastructure

- Invest in reliable power: Install solar-powered charging stations and backup generators in all academic
buildings.

- Expand on-campus Wi-Fi: Partner with telecom companies to offer cheaper data plans or campus-wide
Wi-Fi with decent speed.

2. Redesign Platforms to Encourage Deep Learning

- Add interactive features like discussion forums, peer assessment tools, real-time quizzes with instant
feedback, and group project spaces.

- Include multimedia content (video lectures, simulations, animations) to suit different learning styles and
subjects.

- Use gamification (badges, leader boards, progress tracking) to motivate deeper engagement.

3. Support Disadvantaged Students

- Set up a device lending library for students without laptops or smartphones.
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- Offer digital literacy workshops at the start of each semester on portal navigation, online collaboration,
and finding reliable information.

- Provide offline options, such as downloadable course packs that can be viewed without internet.

4. Tailor Platforms to Different Disciplines

- Develop subject-specific "plugins" or custom modules for each school. For example, engineering
students might need simulation software, while mass communication students might need video editing
and publishing tools.

- Consult departmental advisory committees to identify what each discipline needs before upgrading
platforms.

5. Train and Support Teachers

- Run regular professional development sessions on effective online teaching, including ways to boost
cognitive engagement and run virtual discussions.

- Recognise and reward lecturers who use e-learning tools creatively (e.g., through teaching excellence
awards).

6. Monitor and Evaluate Continuously

- Create a dashboard to track platform usage (logins, time spent, downloads, forum participation) and link
it to academic outcomes each semester.

- Conduct an annual student satisfaction survey focused on e-learning experiences and barriers.

7. For Policy and Funding Bodies (NBTE, TETFund, State Government)

- Make e-learning infrastructure a priority for funding grants.

- Support cross-institutional research to compare e-learning effectiveness and share best practices.

- Require digital literacy and access provisions as part of accreditation for polytechnic programmes.

7. CONCLUSION

This study examined how e-learning platforms affect student engagement and academic achievement in
multidisciplinary courses at Umaru Ali Shinkafi Polytechnic, Sokoto. The evidence shows that using the
platform is linked to higher behavioural and emotional engagement, which in turn predict better
continuous assessment scores and semester GPAs. However, this relationship is significantly weakened
by infrastructure problems — especially unreliable power and limited internet — which hit less privileged
students hardest. Also, current platform designs at SOSPOLY focus more on administration and content
access than on interactive, deep learning activities, limiting their full teaching potential.

These findings matter beyond SOSPOLY to Nigerian polytechnics in general. As digital transformation
speeds up, we must actively guard against creating a two-tier system where only students with enough
resources benefit from e-learning. E-learning platforms are powerful tools, but they are not magic
solutions. Their impact on engagement and achievement depends on real investment in infrastructure,
thoughtful design that fits different subjects, and strong student support. When these conditions are met,
e-learning platforms can truly become transformative tools for improving educational quality in Nigerian
polytechnics.

Future research should look at long-term effects of e-learning interventions, identify which platform
features best promote cognitive engagement across different disciplines, and study the cost-effectiveness
of various infrastructure solutions. Also, comparing polytechnics across different Nigerian states would
help identify what helps or hinders e-learning success.

In the conclusion, the question is not whether e-learning platforms can improve student engagement and
achievement — the evidence from SOSPOLY says they can — but how institutions can create the
conditions that allow all students to benefit fairly. That remains the central challenge for polytechnic
education in Nigeria today.
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