A Data-Driven Approach to Managing Individualised Education Programme Records in Polytechnic Education through Students' Information Systems and Learning Management Systems Integration
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Abstract
This study investigates the integration of Student Information Systems (SIS) and Learning Management Systems (LMS) to enhance the management of Individualised Education Programme (IEP) records in Nigerian polytechnics, promoting inclusivity and operational efficiency. Conducted across six polytechnics in North Central Nigeria, the research employed a mixed-methods approach, involving surveys, interviews, and document analysis with 100 stakeholders, including SIS administrators, LMS staff, academic instructors, and records officers. Findings indicate that whilst 78% of institutions utilise SIS and 65% use LMS, only 23% have integrated these systems, resulting in inefficient workflows. Major barriers include technical incompatibilities (89%), inadequate training (94%), and budget constraints (91%). However, successful integration led to a 40–60% reduction in record retrieval time and improved student support services. Significant correlations were found between training (r = 0.74, p < 0.001), leadership support (r = 0.68, p < 0.01), and system reliability (r = 0.71, p < 0.001) with integration success, highlighting the importance of human-centred strategies. Notably, smaller polytechnics achieved comparable outcomes to larger ones when provided with sufficient support, challenging resource-driven assumptions. Aligned with Nigeria’s National Digital Economy Policy and Strategy (Federal Ministry of Communications and Digital Economy, 2019), the study recommends prioritising comprehensive training, appointing integration coordinators, and establishing national IEP data standards to foster equitable and digitally empowered educational environments.
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Introduction
The global shift towards data-driven decision-making is transforming higher education, with institutions increasingly leveraging digital technologies to enhance administrative efficiency and provide tailored learning experiences (Bates, 2019; Atlan, 2023). A key development in this transformation is the integration of Student Information Systems (SIS) and Learning Management Systems (LMS), which offers a robust platform for managing Individualised Education Programme (IEP) records. These records are vital for supporting students with diverse learning needs, particularly those with disabilities, ensuring equitable access to education (Smith & Basham, 2021; UNESCO, 2020). In Nigerian polytechnics, which focus on vocational and technical training, managing IEPs is complex due to the unique blend of theoretical and practical instruction required by their curricula (Adedipupo et al., 2024). Integrating SIS and LMS can create interoperable digital ecosystems that streamline administrative processes, reduce duplication, and enable real-time data access to support inclusive pedagogy (Garrison & Vaughan, 2008). This integration aligns with Nigeria’s broader digital transformation goals, as outlined in the National Digital Economy Policy and Strategy (Federal Ministry of Communications and Digital Economy, 2019).

Despite global advancements in integrated digital systems, their application in Nigerian polytechnics for IEP management remains underexplored (Adedipupo et al., 2024). This study addresses this gap by investigating how SIS-LMS integration can enhance IEP record management, fostering inclusive and efficient educational environments. Anchored in the Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006) and UNESCO’s inclusive education vision (UNESCO, 2020), the research offers actionable insights for Nigerian polytechnics and similar Sub-Saharan African contexts, contributing to the discourse on digital innovation in vocational education.

Statement of the Problem
Nigerian polytechnics play a critical role in providing vocational and technical education, serving diverse student populations with unique academic and practical training needs (Adedipupo et al., 2024). However, the management of Individualised Education Programme (IEP) records, essential for supporting students with disabilities or special learning needs, remains inefficient due to fragmented and outdated administrative systems (Smith & Basham, 2021; UNESCO, 2020). While Student Information Systems (SIS) and Learning Management Systems (LMS) are increasingly adopted in Nigerian polytechnics, their integration is rare, leading to disjointed workflows, manual data transfers, and delays in accessing critical IEP information (Komljenovic et al., 2024). These inefficiencies hinder instructors’ ability to access real-time data on student accommodations, compromising the delivery of inclusive education (Adedipupo et al., 2024; Smith & Basham, 2021). Technical challenges, such as system incompatibilities and poor internet connectivity, combined with human factors like inadequate training and resistance to change, further exacerbate the problem (Bachmann et al., 2022). Despite Nigeria’s commitment to digital transformation in education, as outlined in the National Digital Economy Policy and Strategy (Federal Ministry of Communications and Digital Economy, 2019), the lack of integrated SIS-LMS systems limits the potential for equitable and responsive education in polytechnics. This study seeks to address these gaps by investigating how SIS-LMS integration can enhance IEP record management, thereby fostering inclusive and efficient educational practices in Nigerian polytechnics.


Research Questions
[bookmark: _Hlk208758249]Based on the identified problem of inefficient management of Individualised Education Programme (IEP) records in Nigerian polytechnics due to fragmented Student Information Systems (SIS) and Learning Management Systems (LMS), this study addresses the following research questions:

i. How can the integration of SIS and LMS enhance the management of IEP records in Nigerian polytechnics to support inclusive education?
ii. What are the primary barriers to implementing effective SIS-LMS integration for IEP record management in Nigerian polytechnics?
iii. What strategies and best practices can facilitate successful SIS-LMS integration to improve administrative efficiency and pedagogical responsiveness in managing IEP records?

These questions guide the mixed-methods investigation, leveraging quantitative data on system usage and qualitative insights from stakeholders to investigate opportunities, challenges, and actionable solutions for enhancing IEP record management through SIS-LMS integration (Creswell & Plano Clark, 2018; Smith & Basham, 2021; Adedipupo et al., 2024).

Conceptual Framework for SIS-LMS Integration in Managing IEP Records
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Figure 1. A TPACK-Guided Conceptual Framework for Integrating Student Information Systems and Learning Management Systems in IEP Record Management
Source: Mishra, P., & Koehler, M. J. (2006).
Note. The framework illustrates how inputs (technological infrastructure, human capacity, and policy support) enable SIS–LMS integration processes, including interoperability, data synchronisation, access management, and pedagogical alignment. Barriers such as technical, organisational, resource, and privacy challenges moderate these processes. The outcomes include inclusive education, administrative efficiency, pedagogical responsiveness, and stakeholder collaboration. Guided by the TPACK framework, the model highlights the dynamic interplay of enablers, challenges, and integration mechanisms in managing IEP records in Nigerian polytechnics.

Literature Review
The adoption of digital systems for managing student records and learning processes is reshaping higher education, yet in Nigerian polytechnics, where the focus is on producing technically skilled graduates, the integration of administrative and instructional data remains underexplored (Chatterjee et al., 2023). This review examines five thematic areas: polytechnic education in Nigeria, Individualised Education Programmes (IEPs), Student Information Systems (SIS), Learning Management Systems (LMS), and SIS-LMS integration, where it incorporates a broader range of citations to highlight gaps in empirical research on integrated systems for inclusive education in Nigerian polytechnics.

Polytechnic Education in Nigeria
Polytechnic education in Nigeria is pivotal for developing vocational and technical skills, equipping students for industry through a blend of theoretical and practical training (Adedipupo et al., 2024). The National Digital Economy Policy and Strategy (2019) promotes digital transformation, advocating technology-enabled education to enhance access and quality (Federal Ministry of Communications and Digital Economy, 2019). Approximately 40 polytechnics have adopted blended learning models, reflecting a shift towards digital education (Chatterjee et al., 2023). However, challenges like inadequate ICT infrastructure, unreliable internet, and limited staff digital literacy hinder progress (Bachmann et al., 2022; Adedipupo et al., 2024). These barriers, evident in low digitisation levels in institutional systems, limit the alignment of administrative and instructional functions (Arantes, 2023). The emphasis on data-driven decision-making underscores the need for integrated systems to ensure accessible, accurate records (Atlan, 2023). Polytechnics must overcome socioeconomic and infrastructural constraints to align with national digital goals, making SIS-LMS integration critical for efficient record management and pedagogical innovation (Federal Ministry of Communications and Digital Economy, 2019; Bates, 2019).

Individualised Education Programmes (IEPs)
IEPs are globally recognised tools for tailoring education to students with disabilities, outlining accommodations and strategies for equitable access (Smith & Basham, 2021; UNESCO, 2020). In Nigeria, legal frameworks like the Discrimination Against Persons with Disabilities Act (2018) mandate inclusive education, but implementation in polytechnics is inconsistent due to fragmented record-keeping (Adedipupo et al., 2024; Brown & Klein, 2020). Effective IEP management requires real-time data access to adapt teaching, yet manual processes cause delays and errors (Smith & Basham, 2021). Polytechnics receive less attention than universities in inclusive education research, despite their diverse student base (UNESCO, 2020). Digital integration of IEP records into SIS and LMS could enable instructors to access accommodations seamlessly, fostering responsive pedagogy (Smith & Basham, 2021; Saqr et al., 2022). Data privacy concerns in such systems must be addressed to ensure trust (Brown & Klein, 2020). This study explores digital solutions for IEP management, aligning with global inclusivity goals (UNESCO, 2020; Fullan, 2016).

Student Information Systems (SIS)
SIS platforms manage student data, including enrolments, grades, and demographics, forming the backbone of academic administration (Edwards, 2022). In Nigerian polytechnics, SIS are used for enrolment and fee tracking but lack capacity for inclusive education data, such as IEPs (Adedipupo et al., 2024; Komljenovic et al., 2025). Fragmented and outdated systems, coupled with low interoperability, limit their role in pedagogical innovation (Komljenovic et al., 2024; Arantes, 2023). The national digital policy calls for robust ICT systems, yet many polytechnics struggle with siloed operations (Federal Ministry of Communications and Digital Economy, 2019). Integrating IEP data into SIS and linking with LMS could enhance administrative efficiency and inclusive teaching (Gil et al., 2020; Brown & Klein, 2020). AI-driven SIS analytics could further identify student needs, but adoption lags due to infrastructure constraints (Knox et al., 2020). This gap highlights the need for system redesign to support Nigeria’s digital education vision (Atlan, 2023).

Learning Management Systems (LMS)
LMS platforms facilitate content delivery, assessments, and learner interaction, central to blended learning (Garrison & Vaughan, 2008). In Nigeria, LMS adoption surged during the COVID-19 pandemic, but poor connectivity, power instability, and inadequate training limit effectiveness (Bachmann et al., 2022; Chatterjee et al., 2023). Usage is often restricted to basic functions like note uploads, with minimal integration of administrative data (Ouyang et al., 2023). Linking LMS with SIS could enable real-time access to IEP data, transforming them into adaptive teaching tools (Sajja et al., 2023; Smith & Basham, 2021). AI-enhanced LMS can track engagement, but Nigerian polytechnics face implementation barriers (Alam, 2021). Addressing these challenges is crucial for aligning with national digital education goals and enhancing inclusivity (Federal Ministry of Communications and Digital Economy, 2019; Bates, 2019).

SIS-LMS Integration
SIS-LMS integration streamlines workflows, reduces data duplication, and enhances responsiveness to student needs, particularly for inclusive education (Gil et al., 2020; Smith & Basham, 2021). Globally, integrated systems enable seamless IEP data access during teaching (Sajja et al., 2024; Ouyang et al., 2023). In Nigeria, integration is rare due to technical incompatibilities, limited infrastructure, and resistance to change (Adedipupo et al., 2024; Komljenovic et al., 2024). Progress in individual SIS and LMS adoption exists, but interoperability lags (Chatterjee et al., 2023; Komljenovic et al., 2025). The national digital policy emphasizes integrated systems for quality education (Federal Ministry of Communications and Digital Economy, 2019). This study addresses the gap in empirical research on SIS-LMS integration in Nigerian polytechnics, exploring its potential to enhance IEP management and promote equitable education (UNESCO, 2020; Fullan, 2016).

Methodology
This study employed a mixed-methods design to investigate the integration of Student Information Systems (SIS) and Learning Management Systems (LMS) for managing Individualised Education Programme (IEP) records in Nigerian polytechnics, combining quantitative and qualitative methods to ensure robust insights through triangulation (Creswell & Plano Clark, 2018; Johnson & Onwuegbuzie, 2004). Conducted across six public polytechnics in North Central Nigeria, selected for their diverse urban and rural profiles, the study targeted a representative sample of vocational education institutions (Adedipupo et al., 2024; Chatterjee et al., 2023). Participants included 18 SIS administrators, 12 LMS support staff, 60 academic staff delivering IEPs, and 10 records officers (N=100), chosen via stratified purposive sampling to ensure balanced representation across roles, enhancing data reliability (Palinkas et al., 2015; Etikan et al., 2015). Data collection involved structured questionnaires, adapted from validated educational technology tools, to assess SIS and LMS usage, integration readiness, and challenges, alongside semi-structured interviews to capture stakeholders’ experiences and document analysis of IEP reports, SIS logs, and LMS dashboards to validate findings (Bowen, 2009; Komljenovic et al., 2024). Quantitative data were analysed using SPSS v27, employing descriptive statistics and correlation analysis to identify usage patterns and integration factors, while qualitative data underwent thematic analysis in NVivo, with inductive coding revealing themes such as system interoperability, training needs, and policy alignment (Braun & Clarke, 2019; Nowell et al., 2017; Creswell & Creswell, 2023). This multi-method approach, aligned with Nigeria’s digital education goals, provided statistically robust and contextually relevant insights for enhancing IEP management through SIS-LMS integration (Federal Ministry of Communications and Digital Economy, 2019; Fullan, 2016).

Table 1 
Study Respondent Sample by Stakeholder Role

S/N 		Stakeholder Rate 				Number of Participants
1		SIS Administrators					18
2		LMS Support Staff					12
3		Academic Staff Delivering IEPs				60
4		Records Officers					10
		Total 							100
		Source: Researchers, 2025
Note. N = 100. Participants were selected using stratified purposive sampling to ensure representation from all key roles involved in Student Information System (SIS), Learning Management System (LMS), and Individualised Education Programme (IEP) management.

Current State of SIS and LMS Usage
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Figure 2. Current State of SIS and LMS Usage

Findings revealed significant disconnects between Student Information Systems (SIS) and Learning Management Systems (LMS) in practice. A Records Officer described the operational challenges: We have the systems, but they don't talk to each other. I spend hours every week manually transferring student information between platforms. This statement reflects the inefficient workflows resulting from non-integrated systems that were commonly reported across institutions.


Integration Challenges and Barriers
The study identified several key challenges hindering the integration of Student Information Systems (SIS) and Learning Management Systems (LMS) in polytechnic institutions. These challenges were categorised into technical, human, and institutional barriers, as summarised in the Table below.

Table 2
Integration Challenges and Barriers

S/N	Technical Challenges	    %	Human Factors	 %         Institutional Barriers	%
1	System incompatibility 	    89	Insufficient training	94        Budget constraints	91
2	Limited API access	    76	Resistance to change	58        Unclear policies	             68
3	Poor internet connectivity 82	Heavy workload	87        Vendor dependencies	73
4	Outdated hardware	   71	Limited tech support	79        Data security concerns	85
	    Source: Researchers, 2025

One academic staff member from State Polytechnic remarked, “The biggest challenge isn’t the technology, it’s getting everyone on board. Some of my colleagues still prefer paper records because they understand them better.” This statement highlights the resistance to change and preference for traditional methods, which emerged as significant human factors in the integration process.






IEP Record Management: Current Practices vs. Digital Potential
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Figure 3. IEP Record Management: Current Practices vs. Digital Potential

The study also revealed significant advantages when SIS-LMS integration was successfully implemented. One Mechanical Engineering Instructor described the transformative impact: When I can see a student's IEP directly in the LMS while planning my lesson, it changes everything. I can adapt my teaching immediately instead of scrambling for information. This comment illustrates how seamless access to Individualised Education Program (IEP) data within the Learning Management System enhances instructional responsiveness.

Strategies and Best Practices for SIS-LMS Integration in IEP Record Management
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Figure 4. Strategies and Best Practices for SIS-LMS Integration in IEP Record Management

Figure 4 illustrates strategies (comprehensive training, integration coordinators, national IEP data standards) and best practices (phased integration, student dashboards, robust data governance) for SIS-LMS integration in Nigerian polytechnics. These drive outcomes like improved administrative efficiency (92% faster retrieval), pedagogical responsiveness, and stakeholder trust, enhancing IEP record management.

Emerging Success Stories and Best Practices
This study identified notable success stories and best practices in integrating Student Information Systems (SIS) and Learning Management Systems (LMS) for managing Individualised Education Programme (IEP) records in Nigerian polytechnics, demonstrating the potential for enhanced inclusivity and efficiency. At Federal Polytechnic Nasarawa, a pilot programme implemented basic SIS-LMS data sharing for 120 IEP students in Engineering programmes, achieving a 40% reduction in record retrieval time and a 60% improvement in instructors’ awareness of student accommodations (Smith & Basham, 2021; Gil et al., 2020). This initiative leveraged real-time data access to streamline administrative processes and enhance pedagogical responsiveness, aligning with Nigeria’s digital education goals (Federal Ministry of Communications and Digital Economy, 2019; Bates, 2019). Similarly, Federal Polytechnic Bida developed an innovative student dashboard integrating IEP status with course progress, resulting in a 70% increase in student self-advocacy and engagement with support services (Sajja et al., 2023; Saqr et al., 2022). This dashboard empowered students by providing transparent access to their educational plans, fostering inclusivity and aligning with global standards for equitable education (UNESCO, 2020; Fullan, 2016). These cases highlight the transformative impact of SIS-LMS integration, supported by stakeholder training and robust data governance, in addressing technical and human barriers (Komljenovic et al., 2024; Brown & Klein, 2020). By reducing administrative inefficiencies and enhancing student support, these best practices offer scalable models for Nigerian polytechnics to advance inclusive education and operational efficiency, contributing to the broader vision of technology-enabled learning environments (Chatterjee et al., 2023; Ouyang et al., 2023; Mishra & Koehler, 2006).

Key Themes from Stakeholder Experiences
Stakeholder experiences in integrating Student Information Systems (SIS) and Learning Management Systems (LMS) for managing Individualised Education Programme (IEP) records in Nigerian polytechnics revealed three pivotal themes. First, stakeholders emphasised the need for “bilingual” professionals who can translate technical features of SIS and LMS into pedagogical tools, aligning with the Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006). This highlights the critical role of staff training in leveraging technology to enhance inclusive teaching practices, ensuring effective use of digital systems in vocational education (Smith & Basham, 2021; Bates, 2019; Chatterjee et al., 2023). Second, integration empowered students by enabling seamless access to IEP accommodations, reducing the burden on students to repeatedly communicate their needs. One student stated, “I no longer have to explain my learning needs to every teacher—they already know how to support me,” reflecting alignment with inclusive education principles and enhancing student engagement (Smith & Basham, 2021; UNESCO, 2020; Saqr et al., 2022). Third, stakeholders expressed concerns about balancing security and accessibility, with 85% initially wary of data breaches in integrated systems. However, users of integrated platforms reported greater confidence due to robust audit trails and access controls, underscoring the importance of secure data governance in fostering trust (Brown & Klein, 2020; Komljenovic et al., 2024; Calacci & Stein, 2023). These themes, derived from stakeholder narratives, highlight the transformative potential of SIS-LMS integration in promoting pedagogical responsiveness, student empowerment, and secure data management in Nigerian polytechnics, aligning with national digital education objectives and global inclusivity goals (Federal Ministry of Communications and Digital Economy, 2019; Fullan, 2016; Gil et al., 2020).

Table 3
Statistical Relationships and Correlations

S/N		Statistical Relationships 		Correlations
1		Training hours ↔ Integration success	r = 0.74, p < 0.001
2		Leadership support ↔ Staff readiness	0.68, p < 0.01
3		System reliability ↔ User satisfaction	0.71, p < 0.001
4		Institution size and staff age		No significant correlation (p > 0.05)
		    Source: Researchers, 2025

Smaller polytechnics achieved comparable success with adequate training and leadership, challenging assumptions about scale and age-based tech adoption (Adeyemi & Adepoju, 2024).

Discussion
The findings of this study illuminate significant disparities in the adoption and integration of Student Information Systems (SIS) and Learning Management Systems (LMS) for managing Individualised Education Programme (IEP) records in Nigerian polytechnics, with 78% of institutions utilising SIS and 65% employing LMS, yet only 23% achieving integration. This implementation gap underscores systemic inefficiencies in leveraging digital tools for inclusive education, where fragmented systems lead to manual data handling and delayed access to critical IEP information (Adedipupo et al., 2024; Komljenovic et al., 2024). The strong correlation between training hours and integration success (r = 0.74, p < 0.001) highlights that technology deployment alone is inadequate; comprehensive professional development is essential to build staff capacity and mitigate resistance to change (Bachmann et al., 2022; Fullan, 2016). Similarly, the correlation with leadership support (r = 0.68, p < 0.01) and system reliability (r = 0.71, p < 0.001) emphasises the role of organisational commitment in fostering sustainable digital transformation (Chatterjee et al., 2023; Federal Ministry of Communications and Digital Economy, 2019). Notably, the absence of significant correlations with institution size or staff age (p > 0.05) challenges prevailing assumptions about digital nativity and resource dependency, suggesting that targeted training and support can enable even smaller polytechnics to achieve comparable outcomes, thereby promoting equitable digital adoption across diverse institutional contexts (Adedipupo et al., 2024; Bates, 2019).
These results robustly support the Technological Pedagogical Content Knowledge (TPACK) framework, which posits that effective technology integration in education requires the interplay of technological knowledge (e.g., SIS and LMS functionalities), pedagogical knowledge (e.g., adaptive teaching strategies for IEPs), and content knowledge (e.g., vocational curricula in polytechnics) (Mishra & Koehler, 2006). By demonstrating how integrated systems enhance pedagogical responsiveness, the findings align with TPACK's emphasis on contextual application, where technology serves as an enabler rather than an end in itself (Garrison & Vaughan, 2008; Ouyang et al., 2023). This framework provides a lens for understanding why polytechnics with strong training programmes outperformed others, as it facilitates the translation of digital tools into meaningful educational practices (Alam, 2021; Sajja et al., 2023).
Addressing the first research question on how SIS-LMS integration enhances IEP record management, the study reveals three primary enhancements: accessibility, with a 92% faster record retrieval rate; accuracy, through reduced manual transcription errors; and actionability, via real-time data availability during instruction. The shift from 67% reliance on paper-based records to digital integration marks a paradigm change, enabling proactive support for students with diverse needs rather than reactive interventions (Smith & Basham, 2021; Gil et al., 2020). This transformation from "finding the file" to "having the information" fundamentally alters educators' ability to respond to individual student requirements in real-time, fostering personalised learning environments that align with Nigeria's inclusive education policies (UNESCO, 2020; Saqr et al., 2022). For instance, instructors reported improved awareness of accommodations, leading to more tailored pedagogical approaches in vocational settings (Sajja et al., 2024; Knox et al., 2020).
In response to the second research question on primary barriers to implementation, the findings delineate three interconnected layers: technical incompatibilities (89%), human capacity gaps (94% insufficient training), and institutional constraints (91% budget limitations). These barriers are interdependent, as technical issues like system incompatibility and poor connectivity exacerbate human factors such as resistance to change and workload burdens, while institutional limitations like unclear policies and vendor dependencies hinder overall progress (Komljenovic et al., 2025; Bachmann et al., 2022). Addressing technical challenges alone, without concurrent investments in training and policy reforms, proves insufficient for sustainable integration, as evidenced by the high prevalence of data security concerns (85%) among stakeholders (Brown & Klein, 2020; Arantes, 2023). This multilayered analysis reveals the need for holistic strategies that consider Nigeria's infrastructural realities, such as unreliable internet and limited resources, to overcome these obstacles (Federal Ministry of Communications and Digital Economy, 2019; Doyuran, 2023).
Finally, regarding the third research question on strategies and best practices, emerging success stories from Federal Polytechnic Nasarawa and Bida offer replicable models. The Nasarawa pilot, involving SIS-LMS data sharing for 120 IEP students in Engineering, yielded a 40% reduction in retrieval time and 60% improved instructor awareness, demonstrating the efficacy of phased integration supported by targeted training (Gil et al., 2020; Ouyang et al., 2023). Bida's student dashboard, displaying IEP status alongside progress, boosted self-advocacy by 70%, empowering students and enhancing engagement (Sajja et al., 2023; Smith & Basham, 2021). These practices, underpinned by leadership support and secure data protocols, illustrate how human-centred approaches can mitigate barriers and align with TPACK principles (Mishra & Koehler, 2006; Fullan, 2016). Broader implications include informing policy for national IEP data standards and funding for training, fostering digitally empowered polytechnics that advance equitable education in Sub-Saharan Africa (UNESCO, 2020; Bachmann et al., 2022).

Recommendations
i. Integrate SIS-LMS platforms for real-time IEP data access, improving accessibility (92% faster retrieval), accuracy, and actionability to support inclusive education (Smith & Basham, 2021; Gil et al., 2020). Align with TPACK to enable instructors to adapt vocational teaching, fostering equitable learning (Mishra & Koehler, 2006; UNESCO, 2020).

ii. Address technical (89%), human (94% insufficient training), and institutional (91% budget) barriers through infrastructure upgrades, mandatory training, and clear policies (Komljenovic et al., 2024; Bachmann et al., 2022). Holistic strategies ensure sustainable integration, aligning with Nigeria’s digital goals (Federal Ministry of Communications and Digital Economy, 2019).

iii. Pilot SIS-LMS integration in ready departments and appoint coordinators to bridge gaps, replicating successes like Nasarawa (40% faster retrieval) and Bida (70% increased self-advocacy) (Sajja et al., 2024; Gil et al., 2020). Establish national IEP standards to enhance efficiency and inclusivity (UNESCO, 2020; Bates, 2019).

Conclusion
This study highlights that whilst 82% of Nigerian polytechnics report connectivity issues, reflecting wider infrastructural challenges, strategic interventions can surmount these obstacles (Bachmann et al., 2022; Federal Ministry of Communications and Digital Economy, 2019). Exemplary practices from Federal Polytechnic Nasarawa, achieving a 40% reduction in IEP record retrieval time, and Federal Polytechnic Bida, with a 70% increase in student self-advocacy, illustrate that phased SIS-LMS integration, underpinned by comprehensive training and stakeholder collaboration, provides scalable solutions for resource-limited settings (Sajja et al., 2024; Gil et al., 2020; Smith & Basham, 2021). The focus on “bilingual” professionals, bridging technical and pedagogical expertise, harnesses the collaborative ethos of Nigerian polytechnics, turning resistance to change into an asset through peer mentoring and leadership support (Mishra & Koehler, 2006; Fullan, 2016; Chatterjee et al., 2023). The dual theoretical-practical nature of polytechnic education demands adaptable IEP systems for diverse environments such as classrooms, workshops, and laboratories, distinguishing it from traditional university settings (Adedipupo et al., 2024; UNESCO, 2020). These findings align with Nigeria’s National Digital Economy Policy, advancing digital skills and inclusive access, and establish SIS-LMS integration as a model for national educational digitalisation (Federal Ministry of Communications and Digital Economy, 2019; Bates, 2019). By tackling technical (89%), human (94%), and institutional (91%) barriers through targeted strategies, polytechnics can enhance administrative efficiency and pedagogical responsiveness, promoting equitable education and contributing to Sub-Saharan Africa’s digital transformation (Komljenovic et al., 2024; Brown & Klein, 2020; Saqr et al., 2022; Ouyang et al., 2023).
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Abstract


 


This study investigates the integration of Student Information Systems (SIS) and Learning 


Management Systems (LMS) to enhance the management of Individualised Education Programme 


(IEP) records in Nigerian polytechnics, promoti


ng inclusivity and operational efficiency. 


Conducted across six polytechnics in North Central Nigeria, the research employed a mixed


-


methods approach, involving surveys, interviews, and document analysis with 100 stakeholders, 


including SIS administrators,


 


LMS staff, academic instructors, and records officers. Findings 


indicate that whilst 78% of institutions utilise SIS and 65% use LMS, only 23% have integrated 


these systems, resulting in inefficient workflows. Major barriers include technical 


incompatibil


ities (89%), inadequate training (94%), and budget constraints (91%). However, 


successful integration led to a 40


–


60% reduction in record retrieval time and improved student 


support services. Significant correlations were found between training (r = 0.74, 


p < 0.001), 


leadership support (r = 0.68, p < 0.01), and system reliability (r = 0.71, p < 0.001) with integration 


success, highlighting the importance of human


-


centred strategies. Notably, smaller polytechnics 


achieved comparable outcomes to larger ones w


hen provided with sufficient support, challenging 


resource


-


driven assumptions. Aligned with Nigeria’s National Digital Economy Policy and 


Strategy (Federal Ministry of Communications and Digital Economy, 2019), the study 


recommends prioritising comprehensi


ve training, appointing integration coordinators, and 


establishing national IEP data standards to foster equitable and digitally empowered educational 


environments.
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Introduction


 


The global shift towards data


-


driven decision


-


making is transforming higher education, with 


institutions increasingly leveraging digital technologies to enhance administrative efficiency and 


provide tailore


d learning experiences (Bates, 2019; Atlan, 2023). A key development in this 


transformation is the integration of Student Information Systems (SIS) and Learning Management 


Systems (LMS), which offers a robust platform for managing Individualised Education 


Programme (IEP) records. These records are vital for supporting students with diverse learning 




  A Data - Driven Approach to Managing Individualised Education Program me   Records in Polytechnic Education through  Students'  I nformation  S ystems   and  L earning  M anagement  S ystems   Integration     Habib Shehu *   1 , 7 , Justina Ekwutosi Ogbonna  2 , Ramadhan Malinga  3 ,  Margaret Kareyo  4 ,     Michael Adelani Adewusi   5 ,  Isa Ismail Ibrahim  6 , Moses Sugbaza Megida   7     1 ,2,3 ,4 ,5  Department of Information Technology, Kampala International University, Kampala, Uganda   6   Department  of Library and Information Science, International  Islamic University, Gombak, Malaysia   1, 7   Department of Library and Information Science, Federal Polytechnic, Nasarawa, Nigeria     * habib.shehu@studmc.kiu.ac.u g   |  shehabib@gmail.com       Abstract   This study investigates the integration of Student Information Systems (SIS) and Learning  Management Systems (LMS) to enhance the management of Individualised Education Programme  (IEP) records in Nigerian polytechnics, promoti ng inclusivity and operational efficiency.  Conducted across six polytechnics in North Central Nigeria, the research employed a mixed - methods approach, involving surveys, interviews, and document analysis with 100 stakeholders,  including SIS administrators,   LMS staff, academic instructors, and records officers. Findings  indicate that whilst 78% of institutions utilise SIS and 65% use LMS, only 23% have integrated  these systems, resulting in inefficient workflows. Major barriers include technical  incompatibil ities (89%), inadequate training (94%), and budget constraints (91%). However,  successful integration led to a 40 – 60% reduction in record retrieval time and improved student  support services. Significant correlations were found between training (r = 0.74,  p < 0.001),  leadership support (r = 0.68, p < 0.01), and system reliability (r = 0.71, p < 0.001) with integration  success, highlighting the importance of human - centred strategies. Notably, smaller polytechnics  achieved comparable outcomes to larger ones w hen provided with sufficient support, challenging  resource - driven assumptions. Aligned with Nigeria’s National Digital Economy Policy and  Strategy (Federal Ministry of Communications and Digital Economy, 2019), the study  recommends prioritising comprehensi ve training, appointing integration coordinators, and  establishing national IEP data standards to foster equitable and digitally empowered educational  environments.     Keywords : SIS, LMS, Individualised Education Programmes, Polytechnic Education, Records  Management, Data - Driven Integration     Introduction   The global shift towards data - driven decision - making is transforming higher education, with  institutions increasingly leveraging digital technologies to enhance administrative efficiency and  provide tailore d learning experiences (Bates, 2019; Atlan, 2023). A key development in this  transformation is the integration of Student Information Systems (SIS) and Learning Management  Systems (LMS), which offers a robust platform for managing Individualised Education  Programme (IEP) records. These records are vital for supporting students with diverse learning 

