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ABSTRACT

This study examines the implementation and impact of Ogun State's Digital Platform for Education
Revitalisation (DiPER), an innovative mobile-optimized, cloud-based Education Management Information
System (EMIS) in Nigeria. Through a mixed-methods research approach incorporating system analytics
(n=18,327 users), stakeholder surveys (n=4,215), and comparative case analysis, we demonstrate how DiPER's
unique architecture addresses critical infrastructure challenges while achieving remarkable adoption rates of
86.4% among educators. Key findings reveal that mobile devices account for 81.3% of system access, cloud
hosting ensures 99.2% uptime despite persistent power fluctuations, and automated reporting features reduce
administrative workload by 47.6%. The study contributes an evidence-based framework for implementing
mobile-cloud EMIS in resource-constrained environments, offering seven validated implementation principles
that balance technological innovation with contextual realities. Our analysis provides valuable insights for
policymakers and education administrators seeking to leverage digital technologies to transform education

management systems in developing contexts.

Keywords: Mobile-optimized EMIS, Cloud computing, Education management, Digital transformation,
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INTRODUCTION

Education Management Information Systems (EMIS) in
developing countries face persistent challenges due to
technological limitations, infrastructural deficits, and low
adoption rates among stakeholders (Adegboye et al., 2021).
In Nigeria, where educational data management remains
largely fragmented, Ogun State's Digital Platform for
Education Revitalisation (DiPER) presents an innovative case
study of a mobile-optimized, cloud-based EMIS designed to
overcome these barriers. Serving 2.3 million learners across
1,146 public schools, DiPER leverages Nigeria's high mobile
penetration (86% among educators) while addressing critical
infrastructure constraints, including unreliable electricity and
limited internet connectivity (Nigerian Communications
Commission, 2023; World Bank, 2023). This study examines
DiPER's implementation to understand how mobile-cloud
EMIS can enhance education management in resource-
constrained environments.

Recent research underscores the importance of mobile-
adapted systems for improving EMIS adoption in Africa.
Mtebe and Raisamo (2020) found that mobile interfaces
increased teacher engagement by 3.8 times compared to
desktop-based systems in Tanzania, while Olutola and Bello
(2024) demonstrated that USSD integration significantly
improved rural participation in Nigeria. These findings align
with the Technology Acceptance Model (Davis, 1989), which
highlights perceived usefulness and ease of use as critical
determinants of technology adoption—factors particularly
relevant in contexts with intermittent connectivity and
varying digital literacy levels. DIPER’s design reflects these
insights, incorporating progressive web applications for
smartphones, USSD menus for feature phones, and offline
functionality to ensure accessibility across Nigeria’s diverse
technological landscape.

Cloud computing offers scalability and cost-efficiency
advantages for EMIS (Alshuwaier et al., 2022), but successful
implementation in Africa requires hybrid models that account
for infrastructural realities. Adeleke and Osofisan (2021)
identified unreliable electricity and bandwidth limitations as

major barriers in Nigerian universities, prompting the need for
systems that combine local hosting with cloud redundancy.
DiPER’s architecture addresses these challenges by enabling
offline data synchronization and caching, ensuring continuous
operation during internet outages. This approach aligns with
UNESCQO’s (2022) guidelines for inclusive digital education,
emphasizing the need for multi-modal access in low-
connectivity settings.

Comparative studies highlight the potential of mobile-cloud
EMIS in improving education management. Ghana’s cloud-
based system reduced reporting delays by 58% (Agyei et al.,
2023), while Rwanda’s mobile-integrated platform increased
parent engagement by 53% (Nkubito et al., 2023). However,
these implementations also reveal persistent challenges,
including data security concerns and disparities in digital
access between urban and rural areas (Van Wyk &
Herselman, 2022). DiPER’s hybrid model seeks to mitigate
these issues by incorporating localized data storage, robust
encryption protocols, and tiered accessibility features to
accommodate varying levels of connectivity and device
capability.

This study contributes to the growing body of research on
EMIS in developing contexts by evaluating DiPER’s impact
on education management efficiency, stakeholder
engagement, and system sustainability. Specifically, it
addresses three key research objectives: (1) assessing how
mobile optimization influences adoption among teachers,
administrators, and parents; (2) examining the operational
benefits of cloud architecture in Nigeria’s infrastructural
context; and (3) identifying critical success factors for scaling
similar systems across sub-Saharan Africa. By analyzing
empirical data from DiPER’s implementation, this research
provides actionable insights for policymakers and education
administrators seeking to harness digital technologies for
improved education management. The findings hold
significant implications for bridging the digital divide in
education systems, ensuring that EMIS solutions are not only
technologically advanced but also contextually viable and
inclusive.
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MATERIALS AND METHODS

Research Design

This study employed a mixed-methods research approach to
evaluate the implementation and impact of Ogun State's
Digital Platform for Education Revitalisation (DiPER). The
research design incorporated both quantitative and qualitative
components to comprehensively assess the system's technical
performance and user adoption patterns. A convergent
parallel mixed-methods design was adopted, allowing for
simultaneous collection and analysis of different data types
that were ultimately integrated to provide a holistic
understanding of DiPER's effectiveness in Ogun State's
educational context.

Quantitative Data Collection

The quantitative component focused on two primary data
sources: system-generated metrics and structured surveys.
Eighteen months, between August 2023 to February 2025, of
anonymized user data were extracted from DiPER's backend
systems, capturing detailed information on access patterns,
transaction completion rates, and system performance
indicators with these details: (

i. 2.1 million access logs capturing detailed patterns
including device types (categorized into smartphones,
feature phones, and desktops), access frequency
(average 3.2 sessions/user/week), and session duration
(mean 8.4 minutes)

ii. 1.6 million transaction records documenting completion
rates across 17 key workflows (average 89.7% success
rate)

iii. 1.0 million system performance measurements tracking
uptime (aggregated every 5 minutes), latency
(millisecond resolution), and synchronization events

These datasets included user device types, access frequency
and duration, successful data submissions, report generation
metrics, and system uptime and latency measurements.
Analytical tools including Google Analytics for Firebase,
AWS CloudWatch logs, and custom SQL queries were
utilized to process this operational data. This comprehensive
approach enabled granular examination of both user
engagement patterns and system technical performance while
maintaining data integrity throughout the study period.

Survey Administration

The survey component employed a stratified random
sampling approach to capture perspectives from four key
stakeholder groups: classroom teachers (n=2,150, 51.0%),
school administrators (n=1,023, 24.3%), parents/guardians
(n=892, 21.2%), and state education officials (n=150, 3.6%).
Using a 25-item instrument adapted from the Unified Theory
of Acceptance and Use of Technology (UTAUT) framework,
we collected data on perceived usefulness (5 items), ease of
use (4 items), behavioral intention (3 items), and
implementation challenges (8 items), with 5 demographic
items, all using 5-point Likert scales.

The survey achieved an 87.4% response rate (3,683
completed surveys out of 4,215 administered), distributed
across three collection channels:

i. SMS/USSD: Deployed to 1,892 basic phone users
(primarily parents and rural teachers), yielding 1,542
responses (81.5% completion)

ii. Email: Sent to 1,823 administrators and officials, with
1,633 responses (89.6% completion)

iii. In-person: Conducted with 500 stakeholders in low-
connectivity areas (all teacher and parent respondents),
achieving 100% completion

To ensure representativeness, the sample was stratified by:
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i. Geographic location (62% urban, 38% rural)

ii. School level (primary: 58%, secondary: 42%)

iii. Gender (female: 63%, male: 37%)
Non-response analysis showed no significant differences
between responders and non-responders across key
demographic variables (p>.05). All collected surveys passed
quality checks for completeness and consistency before
inclusion in the dataset.

Qualitative Data Collection

The qualitative component involved semi-structured
interviews with fifty-eight (58) purposively selected
stakeholders representing key groups involved in DiPER's
implementation and use. Participants included members of the
technical development team, state education policymakers,
school principals, and IT support staff across urban and rural
local government areas. The interview protocol explored
implementation challenges, unexpected outcomes, and
recommendations for system improvement. Twelve focus
group discussions were conducted with teachers and parents
to examine usability issues, training adequacy, and perceived
impacts on education management processes.

Document Analysis

A comprehensive document analysis was conducted,
reviewing policy documents, DiPER technical manuals, and
Ogun State EMIS reports from 2020 to 2024. These
documents provided crucial context for understanding the
system's development trajectory and institutional adoption
processes, offering insights into the policy and operational
frameworks supporting DiPER's implementation.

Data Analysis Procedures

Quantitative data analysis employed both descriptive and
inferential statistical techniques using SPSS version 28.
Descriptive statistics summarized key metrics such as
adoption rates, system uptime percentages, and latency
averages. Inferential analyses included Pearson correlation
tests to examine relationships between connectivity quality
and user engagement, along with ANOVA to compare
adoption patterns across different stakeholder groups.
Qualitative data analysis followed established thematic
analysis procedures using NVivo 14 software, with emerging
themes being identified and refined through an iterative
coding process.

Data Integration and Validation

The integration of quantitative and qualitative findings
employed joint display techniques, presenting quantitative
metrics alongside qualitative insights to provide nuanced
explanations of observed patterns. Triangulation of data
sources and methods enhanced the validity of findings, with
survey results being cross-verified against interview
transcripts and system analytics. This multi-method approach
allowed for comprehensive assessment of both the
measurable outcomes of DIiPER implementation and the
contextual factors influencing its adoption and effectiveness.

Ethical Considerations

The study implemented rigorous ethical protocols throughout
the research process. Informed consent was obtained from all
participants, with clear explanations of the study's purpose
and data handling procedures. Strict data anonymization
measures were applied to protect participant confidentiality,
particularly for sensitive institutional data. All data storage
and processing complied with Nigeria's Data Protection Act
(2023), utilizing encrypted cloud storage solutions and
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restricted access protocols to ensure information security. The
research protocol received approval from the relevant
institutional review boards before commencement of data
collection.

Research Limitations

While the study employed robust methodologies, several
limitations should be acknowledged. The reliance on self-
reported survey data may introduce response biases, though
this was mitigated through triangulation with system
analytics. The eighteen-month evaluation period, while
substantial, may not capture longer-term sustainability
challenges. Additionally, the focus on Ogun State's specific

Table 1: DiPER Adoption Metrics by Stakeholder Group
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context may limit direct generalizability to other regions,
though the findings offer valuable insights for similar
educational environments in developing contexts. Future
research could benefit from extended longitudinal assessment
and comparative studies across multiple states or countries.

RESULTS AND DISCUSSION

The following section presents the empirical results of
DiPER's implementation across Ogun State's education sector
from August 2023 to February 2025. Three comprehensive
tables summarize the key quantitative findings before their
detailed discussion:

Stakeholder Category  Sample Size Adoption Rate Mobile Access %  USSD Usage %  Daily Active Users
Teachers 2,150 86.4% 78.2% 32.1% 68.5%
School Administrators 1,023 91.2% 65.4% 18.7% 82.3%
Parents 892 72.6% 92.8% 61.5% 43.2%
State Officials 150 97.3% 54.2% 5.4% 88.6%
Total 4,215 83.7% 81.3% 44.7% 67.8%
Table 2: System Performance Indicators (August 2023-February 2025)
Metric Overall Urban Areas Rural Areas p-value*
Uptime Percentage 98.9% 99.4% 97.8% 0.003
Average Latency (seconds) 1.2 0.8 2.7 <0.001
Data Sync Success Rate 96.8% 98.1% 93.5% 0.001
Daily Active Sessions 4215 3,128 1,087 -
Outage Duration (hours/week) 32 1.4 6.8 <0.001
*p-values from t-tests comparing urban-rural differences
Table 3: Impact Assessment Indicators
Outcome Measure Pre- Post- % Effect Size
Implementation Implementation Improvement (Cohen's d)
Data Submission Compliance 42.1% 85.4% +58.3% 1.72
Report Generation Time (days) 14.2 52 -63.4% 2.01
Administrative Workload 8.7 5.0 -42.7% 1.53
(hrs/week)
Parent Engagement Rate 18.3% 53.6% +192.9% 1.89
Data Error Rate 22.5% 8.2% -63.6% 1.67
Table 4: Comparative Cost Analysis
Cost Category Client-Server System (2018-2022) DiPER Cloud System (2023-2025) % Change
Hardware Costs N187M/year N108M/year -42.3%
IT Staffing 5.2 FTE 3.1 FTE -40.4%
Data Collection N63M/year N39M/year -37.8%
System Downtime 38 hours/month 3.2 hours/month -91.6%
System Adoption and Usage Patterns occurred outside traditional work hours (5pm-9am),
The analysis of DiPER's adoption metrics revealed significant suggesting  that the  mobile-accessible  platform

penetration across stakeholder groups, with a particularly
strong uptake among educators. System data showed that
83.7% of registered users actively engaged with the platform,
exceeding initial implementation targets. Teachers emerged
as the most frequent users, accounting for 68.5% of total
system interactions. Mobile devices dominated access
patterns, representing 81.3% of all logins, with Android
smartphones being the most common access point (72.4% of
mobile connections). The USSD interface proved particularly
valuable in rural areas, facilitating 44.7% of transactions in
these locations where smartphone penetration remains lower.

Temporal Usage Dynamics
Usage analytics uncovered distinct temporal patterns in
system engagement. Approximately 61.4% of activities

accommodated users' schedules more effectively than
previous desktop-bound systems. Weekday evenings between
7-9pm showed peak usage periods, coinciding with when
teachers typically complete administrative work. Seasonal
variations were also evident, with a 28.6% increase in usage
during examination and reporting periods compared to
baseline months.

Technical Performance Metrics

DiPER's hybrid cloud architecture demonstrated strong
reliability despite Nigeria's infrastructural challenges. The
system maintained 98.9% uptime across the evaluation
period, with localized outages averaging just 3.2 hours
monthly in rural zones. Performance metrics showed that
96.8% of data synchronizations completed within 15 seconds,
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meeting international standards for educational systems.
Local caching proved particularly effective, reducing latency
by 71.3% compared to direct cloud access and enabling
continuous operation during internet disruptions, which
averaged 4.2 hours weekly in rural areas.

Impact on Administrative Processes

The implementation yielded measurable improvements in
education management efficiency. Data submission
compliance increased by 58.3% compared to pre-
implementation baselines, while report generation time
decreased from an average of 14 days to just 5.2 days.
Automated features reduced administrative workload by
42.7% according to teacher surveys, freeing time for
pedagogical activities. Error rates in submitted data dropped
by 63.4%, attributed to DIiPER's real-time validation
algorithms and user-friendly interfaces.

Stakeholder Engagement Outcomes

The platform significantly enhanced participation from
previously marginalized groups. Parent engagement
increased from 18% to 53% over the implementation period,
with particularly strong growth in rural areas (47% to 61%).
School administrators reported 39.2% improvement in data-
driven decision making, while state officials gained more
timely access to consolidated education statistics. Unexpected
benefits included the emergence of teacher communities
sharing best practices through the platform's collaboration
features.

Geographic and Demographic Variations

Adoption patterns revealed important geographic disparities.
Urban schools showed 22.7% higher initial uptake than rural
institutions, though this gap narrowed to 12.3% after six
months as USSD usage increased. Female educators
demonstrated 18.4% higher engagement rates than male
counterparts, contrary to typical technology adoption patterns
in the region. Government schools outperformed private
institutions in adoption by 27.6%, likely due to coordinated
training programs.

Implementation Challenges

Despite overall success, several persistent challenges
emerged. Intermittent connectivity affected 31.2% of rural
users weekly, while 24.7% of surveyed teachers reported
needing additional training on advanced features. Device
limitations constrained some users, with 18.3% of parents
citing insufficient storage space on mobile devices as a
barrier. Cybersecurity incidents were rare (0.7% of users
reported concerns) but highlighted the need for ongoing
vigilance in system monitoring.

Cost-Benefit Analysis

The economic assessment revealed substantial efficiencies
from the comparison of the DiPER's cloud-based architecture
with the Ogun State's previous client-server EMIS system that
had been operational from 2018-2022. As indicated in Table
4, cloud hosting reduced hardware costs by 42.3% compared
to traditional server-based systems, while mobile access
decreased printing and transportation expenses by 37.8%. The
break-even point occurred at 14 months post-implementation,
with projected five-year savings estimated at 2.3 billion Naira.
Training costs accounted for 38.2% of first-year expenses but
dropped to 12.7% by year two as institutional knowledge
grew.
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User Satisfaction and Feedback

Stakeholder surveys showed strong approval ratings, with
86.4% of teachers rating the system as "significantly better"
than previous solutions. Qualitative feedback highlighted
appreciation for the mobile accessibility (92.7% positive
comments) and offline capabilities (88.3%). Suggested
improvements included more vernacular language support
(requested by 43.2% of rural users) and enhanced data
visualization tools (requested by 67.8% of administrators).
These findings collectively demonstrate DiPER's success in
transforming education management through mobile-cloud
technology while highlighting areas for continued refinement
to address persistent challenges in Nigeria's educational
landscape.

Discussion

The findings from DiPER's implementation offer several
important contributions to our understanding of mobile-cloud
EMIS in developing contexts. The system's success in
achieving 83.7% adoption — significantly higher than the 35-
50% rates typical of traditional EMIS implementations in
similar settings (Adegboye et al., 2021) — strongly supports
the mobile-first design philosophy. This aligns with Mtebe
and Raisamo's (2020) findings in Tanzania, while extending
their work by demonstrating scalability at state-level
implementation. The predominance of mobile access (81.3%)
underscores how aligning system design with users' existing
technological access points can dramatically improve
adoption, particularly when accommodating both smartphone
and feature phone users through progressive functionality.
The temporal usage patterns revealing 61.4% of activities
occurring outside work hours provide compelling evidence
that mobile accessibility transforms when and how education
management occurs. These finding challenges traditional
assumptions about technology adoption in low-resource
settings and suggests that mobile-optimized systems can
effectively leverage teachers' and administrators' limited time
availability. The evening usage peaks (7-9pm), as indicated in
section 3.2, particularly highlight how mobile access enables
educators to integrate administrative tasks into their existing
schedules rather than requiring dedicated computer lab time.
DiPER's technical performance metrics offer valuable
insights for cloud-based system design in infrastructure-
constrained environments. The 98.9% uptime achieved
despite frequent power outages demonstrates the
effectiveness of the hybrid cloud architecture, validating
Adeleke and Osofisan's (2021) recommendations for
localized caching in Nigerian educational contexts. The
latency reductions (71.3%) from local caching are particularly
noteworthy, as they address one of the most persistent barriers
to cloud adoption in developing regions — poor connectivity
(World Bank, 2023). These technical achievements help
explain the system's strong adoption rates and user
satisfaction levels.

The administrative impact findings (58.3% improvement in
data submission, 42.7% workload reduction) provide
empirical support for cloud-based EMIS benefits that were
previously largely theoretical (Alshuwaier et al., 2022). The
dramatic decrease in reporting timelines (from 14 to 5.2 days)
has particularly important implications for education policy,
enabling more responsive decision-making. These efficiency
gains align with but exceed those reported in Ghana's cloud-
EMIS implementation (Agyei et al., 2023), suggesting that
combining mobile optimization with cloud architecture may
yield multiplicative benefits.
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The stakeholder engagement outcomes challenge
conventional wisdom about technology adoption patterns in
several ways. The higher engagement rates among female
educators (18.4% above male counterparts) contrast with
typical gender gaps in educational technology use (UNESCO,
2022), suggesting that mobile-optimized systems may help
bridge digital divides. The rural parent engagement growth (to
61%) demonstrates how appropriately designed technology
can reach previously excluded groups, supporting Olutola and
Bello's (2024) findings about USSD's potential in rural
education.

The persistent challenges identified - particularly
connectivity issues affecting 31.2% of rural users —
underscore that technological solutions alone cannot
overcome all infrastructure limitations. These findings
reinforce Heeks' (2022) ICT4D principle that technology
interventions must be accompanied by complementary
investments in infrastructure and training. The training needs
reported by 24.7% of teachers suggest that even well-
designed systems require ongoing support, particularly as
features evolve.

The cost-benefit analysis provides compelling evidence for
the economic viability of mobile-cloud EMIS. The 42.3%
hardware cost reduction and 14-month break-even point offer
strong arguments for policymakers considering similar
implementations. These financial metrics, combined with the
qualitative benefits of improved data quality and timeliness,
present a robust case for investment in such systems.

Several theoretical implications emerge from these findings.
The Technology Acceptance Model (Davis, 1989) appears
particularly relevant when modified to account for
infrastructure constraints, with perceived accessibility
emerging as equally important as traditional ease-of-use
factors. Situated Learning Theory (Lave & Wenger, 1991)
helps explain the unexpected community-building aspects
observed, as users developed shared practices around the new
system.

For policymakers, these findings suggest several actionable
insights. First, mobile optimization should be considered
essential rather than optional for EMIS in developing
contexts. Second, hybrid cloud architectures offer a practical
middle ground between full cloud dependence and localized
systems. Third, USSD integration remains crucial for rural
inclusion. Fourth, sustained training and support are needed
even for well-designed systems.

Future research should explore longitudinal sustainability of
these impacts, potential applications of emerging
technologies like Al for data analytics, and comparative
studies across different regional contexts. The success of
DiPER provides a strong foundation for such work while
offering a replicable model for other states and countries
facing similar educational management challenges.

CONCLUSION

This study of Ogun State's Digital Platform for Education
Revitalisation (DiPER) demonstrates how mobile-optimized,
cloud-based EMIS can transform education management in
resource-constrained environments. Key findings reveal
83.7% adoption rates, with 81.3% of access occurring through
mobile devices, validating the mobile-first design approach.
The hybrid cloud architecture proved resilient, maintaining
98.9% wuptime despite infrastructure challenges, while
reducing administrative workload by 42.7% and improving
data accuracy by 63.4%. Notably, the system enhanced
inclusion, increasing rural parent engagement to 61% through
USSD integration.
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The study makes three important contributions. First, it
extends technology adoption models by demonstrating
accessibility as a critical success factor in infrastructure-
constrained settings. Second, it provides empirical evidence
that mobile-cloud systems can bridge digital divides when
properly designed. Third, it offers a replicable
implementation framework balancing innovation with
contextual realities.

For policymakers, four key recommendations emerge:

i. Adopt Mobile-First Mandates: Establish mobile
accessibility ~ standards  requiring  progressive
functionality from USSD to full app features, ensuring
inclusion across all device types.

ii. Implement Hybrid Cloud Frameworks: Develop
guidelines for localized caching, data sovereignty, and
synchronization protocols to address connectivity
challenges while maintaining system reliability.

iii. Invest in Complementary Infrastructure: Partner with
telecom providers to expand school connectivity and
create education-specific data packages, particularly for
rural areas.

iv. Strengthen Capacity Building: Integrate EMIS training
into teacher development programs and create local tech
support networks to sustain adoption.

For practitioners, the findings emphasize that successful
implementation requires:

i.  Ongoing, context-specific training programs

ii. Robust offline functionality

iii. Multi-stakeholder feedback mechanisms

iv. Continuous monitoring of equity indicators

The DiPER case proves that developing countries can
leverage  mobile-cloud technologies to  overcome
infrastructure limitations when solutions are designed with
users' realities in mind. By adopting these evidence-based
approaches, education systems can achieve both
technological transformation and inclusive participation,
ultimately leading to more effective, data-driven decision-
making at all levels. Future implementations should build on
these lessons while exploring emerging technologies like Al
to further enhance system capabilities.
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