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Abstract - The study explores the adoption of free and open-
source software (FOSS) and its implications for teaching and
learning in Nigerian universities. Four specific objectives guided
the study. A qualitative research design was employed, utilizing
a systematic literature review. The systematic review approach
was chosen for its ability to provide a comprehensive synthesis
of existing research, allowing for an in-depth understanding of
the current state of knowledge on the topic. The literature
search was conducted using the databases Web of Science,
Scimago, and Scopus. The search focused on literature
published between 2020 and 2024, reflecting the most recent
developments and trends in FOSS adoption in education.
Thematic analysis was employed as the primary method of data
analysis. The findings reveal that FOSS has emerged as a viable
alternative to proprietary software in Nigerian universities,
offering significant benefits such as cost savings, enhanced
accessibility, and the promotion of digital literacy. However, the
study also highlights substantial challenges, including a lack of
technical expertise, inadequate infrastructure, and resistance to
change, which have led to uneven adoption across institutions.
Additionally, the study notes that Nigerian universities face
unique challenges compared to other regions, particularly
regarding legal, regulatory, and cultural factors. The study
concludes that while FOSS holds the potential to transform
teaching and learning in Nigerian universities by making
education more accessible and inclusive, significant efforts are
needed to overcome the barriers to its widespread adoption. The
implications of this study suggest that targeted policy
interventions, capacity-building initiatives, and technological
investments are essential to fully realize the benefits of FOSS in
Nigerian higher education.

Keywords: Free and Open-Source Software (FOSS), Nigerian
Universities, Systematic Literature Review, Thematic Analysis,
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I. INTRODUCTION

The rapid advancement of educational technology has
transformed the landscape of higher education globally, and
Nigerian universities are no exception. Over the past decade,
there has been a significant push toward integrating
technology into teaching and learning processes to enhance
educational outcomes (Akram et al., 2021). This shift has
been driven by the need to improve access to quality
education, facilitate collaborative learning, and prepare
students for a digitally oriented workforce. However, the
adoption of educational technology in Nigerian universities
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has faced challenges, particularly in the areas of cost,
accessibility, and sustainability.

In many Nigerian universities, reliance on proprietary
software has posed significant financial burdens due to high
licensing fees and recurring costs (Bakrin ef al., 2020; Osode,
2021). Additionally, these proprietary systems often come
with limitations in terms of customization and adaptability to
local contexts, which can hinder their effective utilization in
the Nigerian educational environment. As a result, there has
been growing interest in exploring alternative technological
solutions that are cost-effective, flexible, and capable of
meeting the unique needs of Nigerian universities (Ibrahim et
al., 2022).

Free and open-source software (FOSS) has gained
recognition as a practical alternative to proprietary software
in educational environments (Duan & Lee, 2022). FOSS is
software that can be freely used, modified, and distributed,
characterized by its openness, which allows users to access
and alter the source code to meet their specific needs. In the
educational sector, Peterson and Finn (2024) highlight that
FOSS provides several advantages, such as cost savings,
improved accessibility, and the ability to tailor software to fit
institutional objectives and teaching methods. However, the
adoption of FOSS in Nigerian universities has been slow,
with limited research on its impact on teaching and learning.
This study aims to explore the adoption of FOSS in Nigerian
universities and assess its implications for education.
Through a systematic review of existing literature, the study
seeks to shed light on the extent of FOSS adoption, its
benefits and challenges, and the factors that influence its
integration into education. Additionally, it aims to contribute
to the ongoing discussion on how FOSS can be utilized to
improve educational outcomes in Nigerian universities.

II. STATEMENT OF THE PROBLEM

The integration of technology into higher education has
become essential for modernizing teaching and learning
processes, particularly in Nigerian universities. However, the
adoption of proprietary software in these institutions has
presented several significant challenges (Bamhdi, 2021). The
most pressing issue is the financial burden associated with
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proprietary software. High licensing fees, coupled with
recurring costs for updates and maintenance, strain the
already limited budgets of Nigerian universities (Sanchez et
al., 2020). This financial strain often results in inadequate
access to necessary software tools, limiting the ability of
universities to provide a comprehensive and technologically
advanced education.

Moreover, proprietary software tends to come with
restrictions on customization and adaptability (August ef al.,
2021). These restrictions can hinder the effective use of
software in educational contexts that require specific
adaptations to local teaching and learning needs. The lack of
flexibility often means that proprietary solutions do not fully
align with the unique educational requirements of Nigerian
universities, thereby limiting their utility and effectiveness.

In response to these challenges, free and open-source
software (FOSS) presents a promising alternative. FOSS is
characterized by its cost-effectiveness, as it eliminates
licensing fees and allows for free distribution and
modification of the software (Fortunato & Galassi, 2021).
This financial advantage significantly alleviates the
budgetary pressures faced by Nigerian universities. Other
studies have revealed that FOSS offers the flexibility to
customize software to meet specific institutional needs,
fostering an environment where educational tools can be
tailored to enhance teaching and learning outcomes (Duan &
Lee, 2022; Peterson & Finn, 2024). Despite the potential
benefits of FOSS, its adoption in Nigerian universities has
been relatively slow (Hamisu, 2020; Mariam et al., 2023).
This slow adoption can be attributed to various factors,
including a lack of awareness, insufficient technical
expertise, and resistance to change from established
proprietary systems.

Furthermore, there is a notable gap in the research concerning
the adoption and impact of FOSS in Nigerian higher
education. Existing studies on FOSS are often limited in
scope and do not comprehensively address its implications
for teaching and learning in the Nigerian context. The lack of
comprehensive studies on FOSS adoption in Nigerian
universities highlights a significant research gap. Given the
challenges associated with proprietary software and the
potential of FOSS to address these issues, this study seeks to
answer the central question: How does the adoption of free
and open-source software (FOSS) impact teaching and
learning in Nigerian universities? This question will guide the
exploration of FOSS adoption, its implications for teaching
and learning, and the factors influencing its integration into
the educational landscape of Nigerian universities.

ITII. OBJECTIVES OF THE STUDY

The study aims to assess the adoption of FOSS and its
implications for teaching and learning in Nigerian
universities. The specific objectives are as follows:
1. To identify the extent to which FOSS is being adopted in
Nigerian universities.
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2.To evaluate the perceived benefits and challenges
associated with FOSS adoption in teaching and learning.

3.To explore the factors influencing the adoption of FOSS
in Nigerian universities.

4.To analyze the implications of FOSS adoption for
teaching and learning.

IV. LITERATURE REVIEW

The study reviewed literature and studies related to its
specific objectives. Accordingly, the review addressed (i) the
extent of FOSS adoption in Nigerian universities, (ii) the
perceived benefits and challenges of FOSS adoption in
teaching and learning, (iii) the factors influencing FOSS
adoption in Nigerian universities, and (iv) the implications of
FOSS adoption for teaching and learning.

A. FOSS Adoption in Nigerian Universities

Free and Open-Source Software (FOSS) has attracted
considerable attention in educational institutions worldwide,
offering a cost-effective and adaptable alternative to
proprietary software. FOSS allows users to access, modify,
and share the software’s source code, making it an appealing
choice for educational settings that require flexibility and
customization (Falade et al., 2021). The adoption of FOSS in
Nigerian universities has been gradual, with varying levels of
implementation across institutions (Fahm, 2023; Mariam et
al., 2023). While some universities have embraced FOSS as
a means to reduce costs and improve access to technology,
others have been slower to adopt these solutions due to
factors such as limited awareness, technical expertise, and
infrastructural challenges (Lane & Goode, 2021; Namayala
et al., 2024).

According to Mariam et al., (2023), a primary driver of FOSS
adoption in Nigerian universities is the need to address the
high costs associated with proprietary software. Pearce
(2020) observed that licensing fees for commercial software
can be prohibitively expensive for many institutions,
particularly those with limited budgets. FOSS provides a
viable alternative by offering free access to software that can
be tailored to meet the specific needs of the university
(Braught et al., 2023). This cost-saving potential has made
FOSS an attractive option for universities seeking to
maximize their resources. However, FOSS adoption is not
without challenges. Many universities face difficulties
transitioning from proprietary systems to FOSS due to a lack
of technical expertise and support (Samantaray, 2023). Duan
and Lee (2023) revealed that implementing FOSS often
requires specialized knowledge in software development and
system administration, which may not be readily available
within the institution.

Studies have highlighted several notable examples of FOSS
implementation in Nigerian universities, demonstrating its
potential to transform the educational landscape (Falade et
al., 2021; Mariam et al, 2022). Several universities in
Nigeria, including the University of Nigeria Nsukka (UNN),
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Obafemi Awolowo University (OAU), and Ahmadu Bello
University, have notably adopted and implemented FOSS
within their library systems. These institutions utilize Koha,
an open-source integrated library system (ILS), to efficiently
manage their extensive collections of academic resources.

B. Benefits and Challenges of FOSS in Education

In today’s digital age, integrating technology into education
has become vital, with digital tools playing a key role in
enhancing teaching and learning. Among the available
technological solutions, Free and Open Source Software
(FOSS) emerges as a strong alternative to proprietary options
(Silva et al., 2023). According to Mariam et al. (2022), FOSS
is software that anyone can freely use, modify, and distribute.
However, despite its many advantages, FOSS also presents
unique challenges.

Several studies have highlighted the benefits of FOSS in
education. Fortunato and Galassi (2021) note that a key
advantage of FOSS is its cost-effectiveness. Unlike
proprietary software, which often incurs high licensing fees
and requires periodic renewals, FOSS is freely available
(Emrich, 2021). This can significantly ease the financial
strain on educational institutions, particularly in developing
countries with limited budgets.

Furthermore, Badjie (2022) points out that FOSS allows
users to access and modify the source code, enabling
educational institutions to tailor the software to their specific
needs. This adaptability is especially valuable in education,
where institutions may have distinct requirements based on
their curriculum, student demographics, or teaching methods
(Lehtola & Karttinen, 2022). For instance, a university can
customize an open-source learning management system
(LMS) to incorporate features that align with its pedagogical
approach, thereby enhancing the overall learning experience
for students (Maslov et al., 2021).

Liang et al.,, (2022) found that the open nature of FOSS
fosters a collaborative environment where students,
educators, and developers can work together to improve and
enhance software. The authors noted that this collaborative
aspect aligns with educational principles that emphasize
teamwork, problem-solving, and innovation. Onwu-
Kwarteng (2023) observed that FOSS has the potential to
bridge the digital divide by making educational resources
more accessible to a broader audience. In many developing
countries, access to proprietary software is limited due to
high costs (Pearce, 2020). In response, FOSS provides an
affordable alternative that can be used to equip schools and
universities with the necessary tools to deliver quality
education (August et al, 2021). Additionally, Carter and
Groopman (2021) state that FOSS can be adapted to different
languages and cultural contexts, making it more inclusive and
accessible to diverse populations. Moreover, Duan and Lee
(2022) found that FOSS offers educational institutions
greater sustainability and independence. The authors argued
that since the software is not tied to a specific vendor,
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institutions are not subject to vendor lock-in, where they
depend on a single supplier for updates, support, and pricing.

However, there are several challenges associated with the
adoption and implementation of FOSS in education. One
primary challenge is the need for technical expertise.
Implementing and maintaining FOSS often requires
specialized knowledge in software development, system
administration, and IT support (Badjie, 2022). Martens et al.,
(2020) revealed that many educational institutions,
particularly those in developing regions, may lack the
necessary technical expertise to effectively utilize FOSS. In
addition, Ahmad et al., (2020) state that the successful
adoption of FOSS in education depends on the availability of
adequate technological infrastructure. This includes reliable
internet access, sufficient computing resources, and up-to-
date hardware. In many parts of the world, particularly in
rural and underdeveloped areas, these infrastructural
elements are lacking, making it difficult for educational
institutions to implement FOSS effectively (Eze et al., 2020).

Furthermore, Qurotul Aini ef al., (2020) state that change
management is a significant challenge in any organization,
and educational institutions are no exception. The adoption
of FOSS often requires a shift in mindset and practices, which
can be met with resistance from educators, administrators,
and students accustomed to using proprietary software
(Peterson, 2023). Samantaray (2023) revealed that while
FOSS offers customization and flexibility, it also presents
compatibility and integration challenges. Integrating FOSS
with existing systems can be complex and time-consuming,
especially if the software lacks compatibility with proprietary
formats or protocols (Silva et al., 2023).

Additionally, the sustainability of FOSS projects is another
concern. According to Geiger et al, (2021), unlike
proprietary software, which is backed by commercial entities
with dedicated funding, FOSS projects often rely on
volunteer contributions and community support. This can
lead to uncertainty regarding the long-term viability of
certain FOSS projects, especially if the community loses
interest or if key contributors are no longer available.

C. Factors Influencing FOSS Adoption
Universities

in Nigerian

The adoption of Free and Open Source Software (FOSS) is
influenced by a myriad of factors, with economic
considerations being among the most significant (Tennant et
al.,, 2020). Namayala et al., (2024) indicated that the cost-
effectiveness of FOSS is a major driver for its adoption,
particularly in contexts where budgets are constrained, such
as public sector organizations or educational institutions in
developing countries. FOSS eliminates the need for
expensive licensing fees associated with proprietary
software, allowing organizations to redirect financial
resources toward other critical needs, such as infrastructure
development or staff training (Herman & Baron, 2021).
However, in some cases, the lack of formal support structures
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for FOSS can lead to higher long-term costs, especially if
extensive customization or troubleshooting is required
(Marsan et al., 2020).

Technical factors also play a significant role in the adoption
of FOSS (Babu & Sathish, 2020; Badjie, 2022). Alam (2021)
stated that one key consideration is the software’s
compatibility with existing systems and the ease with which
it can be integrated into an organization’s IT infrastructure.
Many organizations rely on proprietary software and may
encounter challenges in ensuring that FOSS solutions are
compatible with their current systems (Pearce, 2020; Tennant
et al., 2020). Additionally, Silva et al., (2023) discovered that
the level of technical expertise within an organization
significantly influences the decision to adopt FOSS. Pozzi et
al., (2023) noted that organizations with skilled IT staff are
more likely to adopt FOSS, as they are better equipped to
handle the complexities of customization and ongoing
support.

Organizational culture and structure are also important
factors influencing FOSS adoption (Putratama & Ali, 2020).
Studies by Shekgola ef al., (2021) revealed that leadership
support within an organization is crucial for driving the
adoption process. Alami (2021) noted that employees and
stakeholders accustomed to proprictary software may be
reluctant to switch to FOSS due to concerns about
unfamiliarity, usability, and perceived risks. In addition, legal
and regulatory considerations are also important in the
decision-making process for FOSS adoption (Silva et al.,
2023).

Tuunanen (2021) noted that FOSS is regulated by various
licenses that specify the terms under which the software can
be used, modified, and distributed. Henkel (2022) also
observed that some organizations may be hesitant to adopt
FOSS due to concerns about licensing complexities and
implications for intellectual property. Studies have shown
that policies encouraging the use of open-source software in
public institutions can drive adoption at a national or regional
level, while regulations favoring proprietary software or
imposing restrictions on open-source solutions can act as
barriers to FOSS adoption (August ef al., 2021; Asamoah,
2021). Duan and Lee (2022) also noted that educational and
training factors are essential for the successful adoption of
FOSS. The authors stated that without adequate training, the
transition to FOSS can be challenging, leading to resistance
and potential implementation failures.

D. Implications of FOSS for Teaching and Learning

The adoption of Free and Open Source Software (FOSS) in
educational institutions worldwide has led to transformative
changes in teaching and learning practices (Duan & Lee,
2022). FOSS has profound implications for how education is
delivered, accessed, and experienced across various learning
environments (Lane & Goode, 2021). According to
Sitthiworachart et al., (2022), one of the most significant
implications of FOSS for teaching and learning is the
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enhancement of accessibility. Supporting this, Lehtola and
Karttunen (2022) stated that FOSS eliminates the financial
barriers associated with proprietary software, allowing
institutions with limited budgets to access high-quality
educational tools and resources.

In countries like Nigeria, where educational resources are
often scarce, FOSS provides an opportunity to bridge the
digital divide, enabling more inclusive education (Lim et al.,
2021). Hennessy et al., (2022) discovered that students and
educators in underfunded institutions leveraged open-source
tools to access learning materials, collaborate on projects,
and develop digital literacy skills without the constraints
imposed by expensive licenses. Unlike proprietary software,
which is often rigid and difficult to customize, FOSS allows
educators to modify and adapt software to meet their specific
pedagogical needs (Mariam ef al., 2023). The authors further
noted that this flexibility encourages experimentation and
creativity in the classroom, as educators can tailor tools to fit
their teaching style and curriculum.

FOSS also has significant implications for pedagogy,
particularly in promoting active learning and collaboration
(Peterson, 2023). Ang et al, (2021) and Abeyrathne and
Yatigammana Ekanayake (2021) indicated that traditional
teaching methods often rely on passive learning, where
students consume information provided by the instructor.
However, FOSS encourages a more interactive and
participatory approach to learning (de Souza Pinto, 2023).
Rodriguez-Sanchez ef al., (2020) stated that students engage
in collaborative projects using open-source platforms,
contributing to the development of software, creating
content, and solving real-world problems. The authors
suggested that this hands-on experience not only solidifies
classroom concepts but also fosters the development of
critical thinking, problem-solving, and teamwork skills in
students.

Another important implication of FOSS for teaching and
learning is the development of digital skills (Lim et al,
2021). The authors further stated that FOSS provides students
with opportunities to develop these skills in a meaningful and
practical way. Since FOSS is open and modifiable, students
can explore the underlying code, learn how software is built,
and even contribute to its development (Duan & Lee, 2022).

As noted by Duan and Lee, this exposure to real-world
software development processes equips students with
valuable technical skills that are highly sought after in the job
market. Furthermore, Al-Abdulaziz and Al Darwesh (2023)
stated that the adoption of FOSS in education leads to
changes in the traditional roles of educators and students. The
authors argued that with the increased emphasis on active
learning and collaboration, educators may need to adopt new
teaching strategies that facilitate student-centered learning.
This shift may require rethinking the traditional lecture-based
approach and moving toward more interactive and project-
based learning models.
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V. METHODOLOGY

This study employs a qualitative research design, utilizing a
systematic review of the literature. The systematic review
approach was chosen for its ability to provide a
comprehensive synthesis of existing research, allowing for an
in-depth understanding of the current state of knowledge on
the topic. To ensure the currency and relevance of the
findings, the literature search was conducted using three

major academic databases: Web of Science, Scimago, and
Scopus. These databases were selected for their extensive
coverage of high-quality academic articles, reports, and case
studies. The search focused on literature published between
2020 and 2024, reflecting the most recent developments and
trends in FOSS adoption in education. Studies published
before 2020 were excluded to maintain a focus on the most
up-to-date research.
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Exchuded books, thesis
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Primary review of articles Published Year
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Study pumpozs I
20015 anE CULCOmES

Fig. 1 Literature search process

The search strategy included keywords and phrases related to
FOSS adoption, educational technology, and Nigerian
universities. Boolean operators were used to refine the search
and ensure that relevant studies were captured. The inclusion
criteria for the studies were as follows: (i) studies that
specifically addressed the adoption and implementation of
FOSS in educational settings; (ii) research focusing on the
impact of FOSS on teaching and learning in higher education,
particularly within the Nigerian context; and (iii) peer-
reviewed academic articles, reports, and case studies
published in English. Additionally, studies that did not meet
these criteria, particularly those published before 2020 or
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focusing on regions outside of Nigeria, were excluded from
the review.

The selected literature was thoroughly reviewed, with a focus
on identifying key themes and patterns related to FOSS
adoption and its implications for teaching and learning.
Thematic analysis was employed as the primary method of
data analysis. This approach involved coding the data to
identify recurring themes, concepts, and insights across the
selected studies. The thematic analysis process included the
following steps: (a) the researchers carefully read through the
selected studies to gain a deep understanding of the content
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and context; (b) key points and relevant information from the
studies were coded, with attention to themes related to the
benefits, challenges, and factors influencing FOSS adoption
in Nigerian universities; and (c) the codes were organized
into broader themes that encapsulate the main findings of the
review.

Throughout the research process, the researchers adhered to
all ethical guidelines to ensure the integrity and credibility of
the study. All sources of information, including the academic
articles, reports, and case studies reviewed, were properly
cited, and the original authors were duly acknowledged in the
reference list. The researchers also ensured that the data
analysis was conducted objectively, without bias or
misrepresentation of the findings.

VI. DISCUSSION

The study reveals several key findings on the adoption of
Free and Open Source Software (FOSS) in Nigerian
universities, providing insights into its alignment with
educational goals and comparing its adoption with other
regions. The findings indicate that FOSS has emerged as a
viable alternative to proprietary software in educational
institutions worldwide, offering numerous advantages such
as cost savings, flexibility, and the potential to enhance
digital literacy and collaboration. However, the adoption of
FOSS in Nigerian universities has been gradual, with
significant variability in implementation levels across
different institutions.

One of the central findings is the economic rationale driving
FOSS adoption in Nigerian universities. According to
Mariam et al, (2023), the high costs associated with
proprietary software have compelled many institutions to
seek alternative solutions. Licensing fees for commercial
software can be prohibitive, particularly for universities with
constrained budgets. FOSS offers a cost-effective alternative
by providing free access to software that can be customized
to meet specific institutional needs. This cost-saving
potential aligns closely with the financial goals of many
Nigerian universities, where resource allocation is often a
critical concern.

Despite these advantages, the literature also underscores
several challenges that have hindered the widespread
adoption of FOSS in Nigerian universities. One significant
challenge is the lack of technical expertise and support, which
is crucial for the successful implementation of FOSS. As
Samantaray (2023) and Duan and Lee (2023) point out, the
transition from proprietary systems to FOSS often requires
specialized knowledge in software development and system
administration - skills that may not be readily available in
many Nigerian universities. This lack of expertise has led to
uneven adoption rates, with some institutions fully
embracing FOSS while others struggle to implement it
effectively. The infrastructural challenges mentioned by Lane
and Goode (2021) further compound these difficulties, as
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inadequate technological infrastructure can impede the
deployment of FOSS in educational settings.

When comparing FOSS adoption in Nigerian universities
with that in other regions, several similarities and differences
emerge. Globally, the adoption of FOSS in education has
been driven by similar economic considerations, with
institutions seeking to reduce costs and gain greater control
over their software environments. However, the pace and
extent of FOSS adoption vary significantly across regions. In
more technologically advanced areas, FOSS adoption is often
supported by robust technical expertise and infrastructure,
enabling smoother transitions from proprietary systems. In
contrast, Nigerian universities face more pronounced
challenges related to technical capacity and infrastructure,
which can slow down the adoption process.

Moreover, the cultural and organizational factors influencing
FOSS adoption in Nigerian universities differ from those in
other regions. The literature suggests that organizational
culture, including leadership support and stakeholder
attitudes, plays a crucial role in driving FOSS adoption
(Putratama & Ali, 2020; Shekgola et al, 2021). In some
regions, there is a strong culture of innovation and openness
to change, which facilitates the adoption of FOSS. In Nigeria,
however, resistance to change and concerns about the
unfamiliarity of FOSS can pose significant barriers.
Additionally, the legal and regulatory environment in Nigeria
may not be as supportive of FOSS adoption as in other
regions where open-source policies are more prevalent (Silva
et al., 2023; Henkel, 2022).

The adoption of FOSS in Nigerian universities holds
substantial implications for teaching and learning,
particularly by enhancing accessibility and flexibility and
fostering active learning. FOSS removes financial barriers,
enabling institutions with constrained budgets to access high-
quality educational tools and making education more
inclusive. Its capacity for customization and adaptation to
specific pedagogical needs promotes creativity and
innovation in the classroom, aligning with global educational
trends.

Furthermore, FOSS supports a transition from traditional,
passive learning methods to more interactive and
collaborative approaches, which help develop critical
thinking, problem-solving, and digital skills crucial for the
modern job market. These advantages suggest that FOSS
could significantly transform teaching and learning in
Nigeria, making education more accessible, adaptable, and
aligned with contemporary demands. However, achieving
these benefits will require overcoming challenges related to
technical expertise and infrastructure.

VII. IMPLICATIONS OF THE STUDY

The study has educational, policy and technological
implications.
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A. Educational Implications

The adoption of Free and Open Source Software (FOSS) in
Nigerian  universities has  significant  educational
implications, particularly in enhancing access to quality
education and promoting innovative teaching and learning
practices. FOSS provides a cost-effective alternative to
proprietary software, enabling institutions with limited
budgets to access and utilize advanced educational tools. This
democratization of software access is crucial in a country like
Nigeria, where financial constraints often limit the
availability of educational resources. By integrating FOSS
into the curriculum, universities can foster digital literacy
among students, equipping them with essential skills for the
modern workforce. Moreover, FOSS’s flexibility enables
educators to tailor software to address specific pedagogical
needs, fostering creativity and innovation in the classroom.
This transition from traditional lecture-based teaching to
more interactive, student-centered learning methods supports
the development of critical thinking, problem-solving, and
collaborative skills in students, preparing them for the
demands of the 21st-century job market.

B. Policy Implications

The findings of this study highlight the need for robust policy
interventions to support the adoption of Free and Open
Source Software (FOSS) in Nigerian universities.
Policymakers must recognize the potential of FOSS to bridge
the digital divide and enhance the quality of education in the
country. To this end, national and institutional policies should
be developed to encourage the use of FOSS in educational
settings. Such policies could include providing incentives for
universities to adopt FOSS, offering training programs to
build technical expertise among educators and IT staff, and
establishing guidelines for the implementation and use of
FOSS in teaching and learning. Moreover, the legal and
regulatory framework in Nigeria should be revised to create
a more supportive environment for FOSS adoption, ensuring
that institutions are not hindered by outdated or restrictive
policies.

C. Technological Implications

The study underscores the importance of addressing the
technological challenges associated with the adoption of Free
and Open Source Software (FOSS) in Nigerian universities.
While FOSS offers numerous benefits, its successful
implementation requires adequate technological
infrastructure and technical expertise. The uneven adoption
of FOSS across institutions highlights the need for targeted
investments in infrastructure development, such as upgrading
internet connectivity, enhancing computing facilities, and
providing access to necessary hardware and software.
Additionally, universities must prioritize capacity-building
initiatives to equip their staff with the skills needed to manage
and maintain FOSS-based systems. This may involve
partnerships with technology providers, open-source
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communities, and other educational institutions to share
knowledge and resources.

VIII. CONCLUSION

The study concludes that the adoption of Free and Open
Source Software (FOSS) in Nigerian universities presents a
promising yet challenging pathway toward achieving more
accessible, cost-effective, and innovative educational
practices. FOSS has emerged as a viable alternative to
proprietary software, offering significant advantages such as
cost savings, enhanced flexibility, and the potential to
improve digital literacy among students and educators. These
benefits closely align with the financial and educational goals
of many Nigerian universities, where budget constraints and
the need for more inclusive education are pressing concerns.
The potential for FOSS to democratize access to educational
tools and resources is particularly relevant in the Nigerian
context, where there is a critical need to bridge the digital
divide. However, the study also highlights considerable
challenges that hinder the widespread adoption of FOSS in
Nigerian universities. The lack of technical expertise and
inadequate infrastructure are major barriers that have resulted
in uneven adoption rates across institutions. While some
universities have successfully integrated FOSS into their
educational systems, others struggle due to the specialized
knowledge and technological resources required for
implementation. These challenges underscore the need for
targeted efforts to build technical capacity and improve the
infrastructure necessary for the effective deployment of
FOSS. Additionally, cultural and organizational factors, such
as resistance to change and a lack of leadership support,
further complicate the adoption process. Compared to other
regions, Nigerian universities face unique obstacles in the
adoption of FOSS, including a less supportive legal and
regulatory environment and varying levels of technical
readiness. Despite these challenges, the study suggests that
with concerted efforts to address these barriers, FOSS has the
potential to significantly transform teaching and learning in
Nigeria. The study advocates that FOSS can contribute to a
more inclusive and forward-looking educational system that
meets the demands of the 21st century.
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