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Inclusive education remains a cornerstone of global educational development, especially in line
with the Sustainable Development Goal 4, which emphasizes equitable quality education for all
learners, including those with disabilities. In Cameroon, while national policy frameworks advocate
for inclusive education, the lived experiences of learners with visual impairments continue to reflect
structural and systemic exclusion, particularly in secondary schools. A critical aspect of this
exclusion is the lack of accessible learning materials. This study investigates the process and impact
of converting secondary schools’ textbooks into accessible formats specifically braille, audio, and
large print for students with visual impairments in selected divisions of the North West Region of
Cameroon. The research critically examines how such conversions influence the learning
experiences, academic performance, and social inclusion of visually impaired learners, as well as
how these efforts affect the broader school environment’s commitment to inclusive education. The
study is grounded in two primary theoretical frameworks: the Social Model of Disability and
Vygotsky’s Sociocultural Theory of Learning. The Social Model of Disability, originally developed
by Michael Oliver (1990), views disability not as a deficit within the individual, but as a result of
societal and environmental barriers. This model underscores the importance of structural
interventions such as accessible materials in removing obstacles to participation. In the context of
this study, it emphasizes that the lack of adapted textbooks is a disabling factor, not the impairment
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itself. Complementing this, Vygotsky’s Sociocultural Theory (1978) highlights the role of social
interaction and cultural tools in cognitive development. Learning materials, in this sense, act as
cultural tools that mediate knowledge acquisition. Without equitable access to these tools, visually
impaired students are denied equal learning opportunities, which impedes their development and
inclusion. A convergent parallel mixed-methods design was adopted for this research. Quantitative
data were collected through structured surveys administered to 120 students (visually impaired and
sighted peers), 40 teachers, and 10 school administrators across three divisions: Mezam,
Ngoketunjia, and Boyo. Qualitative data were gathered via semi-structured interviews with 15
special education teachers and in-depth focus group discussions with 20 visually impaired pupils.
The data were analyzed using SPSS for statistical correlation and thematic analysis for qualitative
insights. The findings reveal that the conversion of textbooks into accessible formats has a
significantly positive impact on the academic performance and classroom engagement of pupils
with visual impairments. Students who used braille and audio books scored, on average, 28%
higher on standardized assessments than their peers without access to such formats. Furthermore,
85% of the visually impaired students reported greater participation in class activities and increased
self-confidence when accessible materials were available. Teachers also indicated that having these
materials encouraged them to adopt more inclusive teaching methods, including differentiated
instruction and the use of assistive technology. Despite these gains, the study also uncovers
substantial barriers to implementation. These include insufficient production of accessible materials
due to budgetary constraints, a lack of trained personnel in braille transcription and audio recording,
and the absence of standardized guidelines for inclusive publishing in the Cameroonian secondary
school system. Moreover, while policies exist to support inclusive education, their practical
enforcement remains weak, particularly in rural and conflict-affected zones of the North West
Region. Another significant observation is the difference in perception and awareness among
teachers and administrators. While most educators acknowledge the importance of inclusive
materials, only 37% had received any training in inclusive pedagogy or material adaptation. This
gap underscores the need for professional development programs that not only provide skills but
also challenge deficit-based perceptions of disability. Additionally, many teachers expressed
uncertainty about the compatibility of accessible materials with the national curriculum, reflecting a
disconnect between inclusive policy rhetoric and classroom practice.

The study also notes that the crisis in the North West Region marked by armed conflict and school
closures has further compounded the challenges faced by visually impaired learners. In many cases,
the few schools that previously had accessible materials have either been displaced or destroyed.
However, this has also led to some innovative community-based responses, such as the use of
mobile libraries and audio recordings distributed via WhatsApp and local radio. These informal
solutions, while not sustainable long-term, point to the resilience of local actors and the potential of
low-cost technology in promoting access. The conversion of secondary school textbooks into
accessible formats is not merely a technical exercise but a fundamental component of educational
justice. It enables learners with visual impairments to participate equitably, succeed academically,
and be socially included in mainstream educational settings. The study affirms that while accessible
learning materials significantly enhance inclusive education outcomes, they must be supported by
systemic changes including policy enforcement, teacher training, investment in inclusive publishing
infrastructure, and context-sensitive strategies that account for crisis realities. Based on the
findings, the study recommends the institutionalization of inclusive content creation within the
national curriculum development process, capacity building for educators, and partnerships between
the government, NGOs, and disability rights organizations to sustainably scale the production and
distribution of accessible materials. Only then can inclusive education move from policy discourse
to tangible outcomes for learners with visual impairments in Cameroon and beyond.
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INTRODUCTION

Education is a fundamental human right and an indispensable tool for social, economic, and
personal development. The United Nations Sustainable Development Goal 4 (SDG 4) underscores
the importance of inclusive and equitable quality education for all by 2030 (United Nations, 2015).
Inclusive education, as articulated in various global frameworks such as the Salamanca Statement
(UNESCO, 1994) and the Convention on the Rights of Persons with Disabilities (UNCRPD, 2006),
emphasizes the need to accommodate all learners, including those with disabilities, within
mainstream educational systems. In Cameroon, however, learners with visual impairments often
face systemic barriers, particularly the inaccessibility of educational materials in suitable formats
such as braille, large print, and audio. Globally, more than 2.2 billion people are visually impaired,
and a significant portion of this population resides in low-income countries where access to
assistive technologies and adapted learning materials remains limited (World Health Organization,
2021). In educational settings, the absence of accessible textbooks significantly limits participation
and achievement for students with visual impairments, especially in secondary education, which is
content-intensive and textbook-dependent. This challenge is compounded in Cameroon, particularly
in the North West Region, where ongoing socio-political unrest has disrupted normal schooling and
further marginalized vulnerable groups.

Education is widely recognized as a cornerstone for human development, economic advancement,
and the promotion of social justice. International declarations and policy frameworks, such as the
Universal Declaration of Human Rights (United Nations, 1948) and the Sustainable Development
Goals (SDG 4), emphasize the right of every individual to inclusive and equitable quality education.
Inclusive education has gained momentum globally as a transformative approach that values
diversity, removes barriers to learning, and ensures that all learners regardless of their abilities or
circumstances can participate meaningfully in mainstream education (UNESCO, 2020). Among the
various learner populations targeted by inclusive education, persons with visual impairments
occupy a particularly vulnerable position. The World Health Organization (WHO, 2019) estimates
that globally, at least 2.2 billion people have some form of vision impairment, with a
disproportionately high prevalence in low- and middle-income countries. In sub-Saharan Africa,
access to specialized services for the visually impaired is severely limited, and this disparity extends
to educational provision (Abosi & Ozoji, 2019).

For students with visual impairments, access to the curriculum depends heavily on the availability
of accessible educational formats including Braille, large print, tactile graphics, audio recordings,
and digital materials compatible with assistive technologies such as screen readers (Kamei-Hannan
& Lawson, 2012). Without these adaptations, visually impaired learners are excluded from equal
participation, resulting in poorer academic outcomes, social marginalization, and reduced
opportunities for further education and employment. The provision of education for persons with
visual impairments in Cameroon has evolved gradually over the past century. The earliest forms of
specialized education for the blind were introduced by missionary groups in the mid-20th century,
notably the Basel Mission and later the Cameroon Baptist Convention, which established schools
and resource centers that provided Braille literacy training and vocational skills (Aka, 2018). During
post-independence, Cameroon’s government made efforts to integrate learners with disabilities into
the mainstream education system. However, these efforts were often constrained by limited funding,
inadequate teacher training, and insufficient production of accessible instructional materials
(Tambo, 2014). While specialized schools, such as the Cameroon Baptist Convention Integrated
School for the Blind in Buea and the Promhandicam School in Yaoundé, have provided targeted
services, the majority of visually impaired learners attend mainstream schools without adequate
support.
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In recent decades, policy reforms such as the National Inclusive Education Policy (2018) and
Cameroon’s ratification of the United Nations Convention on the Rights of Persons with Disabilities
(UNCRPD) in 2010 have signaled a formal commitment to accessibility and inclusion. However, in
practice, mainstream schools especially in rural and crisis-affected areas continue to rely almost
exclusively on printed textbooks without accessible alternatives. The North West Region,
predominantly English-speaking, has been significantly affected by socio-political unrest since
2016. This crisis has led to school closures, displacement of communities, and destruction of
educational infrastructure (Fomunyam, 2020). For learners with disabilities, these challenges are
compounded by the scarcity of specialized services. Secondary education in the region is guided by
the national curriculum, which depends heavily on prescribed textbooks produced in standard print.
The absence of systematic textbook conversion into accessible formats means that visually impaired
learners either rely on human readers, depend on teachers to dictate content, or miss substantial
portions of the curriculum altogether. Institutions capable of producing Braille or audio materials
such as the Cameroon Baptist Convention Resource Centre for the Blind are located outside the
most affected areas, limiting their reach to rural and crisis-stricken schools (Ngwa, 2021).

Statistics on visual impairment in Cameroon are incomplete, but estimates suggest that thousands of
school-aged children are visually impaired, with only a small fraction enrolled in schools that can
meet their accessibility needs (Nkengafac, 2022). In the North West Region, this gap is exacerbated
by the crisis, which has disrupted the limited support structures that once existed. Accessible
formats are essential tools for bridging the learning gap between sighted and visually impaired
learners. Braille enables blind learners to develop literacy skills equivalent to those of their sighted
peers (Wiazowski, 2014), while large-print materials help learners with low vision maintain visual
literacy. Technological advances have introduced digital accessible formats, such as DAISY
(Digital Accessible Information System) books and ePub files with embedded accessibility features,
which allow for flexible learning through audio playback and text magnification (Fernandez-
Villalobos et al., 2021). Research consistently shows that access to accessible learning materials
leads to improved academic achievement, greater independence, and increased self-confidence
among visually impaired students (Abosi & Ozoji, 2019). In contrast, when such materials are
absent, learners experience reduced participation, slower progress, and often leave school
prematurely (Ngwa, 2021).

Furthermore, the procedures involved in the conversion of secondary school books into accessible
formats for persons with visual impairments include the needs assessment and planning which is the
first stage in converting school textbooks into accessible formats involving a comprehensive needs
assessment to determine the requirements of learners with visual impairments. This step identifies
the types of impairments (total blindness, low vision) and the preferred formats (Braille, large print,
audio, digital accessible e-texts). According to World Health Organization (2011), needs assessment
ensures that accessibility interventions match the functional capabilities of the learners, thus
avoiding resource wastage. Stakeholder consultations especially with teachers, special educators,
and learners themselves are essential to understand the curriculum demands and the most effective
format for each subject (Kamei-Hannan & Lawson, 2012). The second step is the selection and
preparation of source materials which entails acquiring the original textbooks from publishers or
scanning existing hard copies. IFLA (2011) emphasizes that whenever possible, publishers should
provide digital source files in accessible-friendly formats such as XML or EPUB 3. If only print
versions are available, books may need to be disassembled for scanning or digitization. At this
stage, copyright permissions should also be sought in line with the Marrakesh Treaty (WIPO, 2013),
which facilitates access to published works for persons with print disabilities.

The third step is all about digitization of textbooks, digitization is the process of converting the
physical text into digital format. High-resolution scanners or Optical Character Recognition (OCR)
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software such as ABBYY FineReader or Kurzweil 1000 are used. OCR technology recognizes
printed characters and converts them into machine-readable text (Fruchterman, 2014). Care must be
taken to ensure minimal scanning errors, as inaccuracies can cause significant comprehension
problems for visually impaired students. The fourth step is editing and proofreading of digital text,
once digitized, the content must undergo rigorous editing to correct OCR errors, format
inconsistencies, and ensure the logical reading order. This process also involves removing
unnecessary page elements (e.g., decorative borders) and ensuring that tables, charts, and images
are accurately described through alt-text or long descriptions (Beal & Shaw, 2019). Proofreading is
critical to maintain fidelity to the original curriculum content.

The fifth step is conversion into specific accessible formats. There are multiple accessible formats,
and the choice depends on learners’ needs and technological resources available: Braille
Transcription: Using Braille translation software such as Duxbury Braille Translator (DBT), the
edited digital file is converted into Braille and embossed on Braille paper (Perkins School for the
Blind, 2016). Large Print, here, text is reformatted with enlarged fonts (minimum 18pt) and high-
contrast colors for low-vision learners (RNIB, 2018). Audio Format Voice recordings (human or
text-to-speech software) are produced. The DAISY Consortium (2015) recommends DAISY and
MP3 formats for navigation and ease of use. Accessible E-Books Using EPUB 3 or HTML5 with
built-in accessibility features that support screen readers like JAWS and NVDA (W3C, 2020). The
sixth step is quality assurance and user testing. Before distribution, the converted materials must
undergo quality assurance checks, ensuring that Braille is accurate, audio is clear, and e-books are
navigable. User testing with actual students with visual impairments provides feedback on usability
and comprehension (Burgstahler, 2015). This stage is vital to identify any accessibility gaps before
mass distribution. The seventh stage is distribution and integration into the classroom. Once
finalized, materials are distributed through school resource centers, special needs units, or online
platforms. The UNESCO (2020) Inclusive Education Guidelines highlight that for effective use,
teachers should be trained in integrating these materials into lesson plans. Additionally, students
should receive orientation on using devices such as Braille displays, audio players, or screen
readers.

The last stage is continuous update and maintenance because the curriculum contents changes over
time, so accessible textbooks must be updated accordingly. A sustainable system should be put in
place for regular review, re-digitization, or re-recording as needed (Kamei-Hannan & Sacks, 2012).
Feedback loops from teachers and students help refine the process. Theoretically the Social Model
of Disability and the Vygotsky’s Sociocultural Theory of Learning were used in this study. The
Social Model of Disability, developed by Michael Oliver (1990), emerged as a response to the
traditional “medical model” that conceptualized disability primarily as an individual impairment
requiring treatment or cure. In contrast, the social model argues that disability arises not from a
person’s physical or sensory limitations, but from societal structures, attitudes, and environments
that exclude or disadvantage them. In this perspective, a person is not “disabled” by their
impairment, but by the barriers physical, informational, attitudinal, and systemic that society fails to
remove (Shakespeare, 2006). Applied to the education of learners with visual impairments, the
social model shifts the conversation from focusing solely on the learner’s lack of sight to examining
the barriers that prevent them from accessing the same curriculum as their sighted peers.

In the context of the North West Region of Cameroon, the primary barrier is the reliance on
standard print textbooks that are inaccessible to learners with visual impairments. The absence of
Braille, large print, or digital accessible formats is not simply an oversight is a form of systemic
exclusion that perpetuates educational inequality (Ngwa, 2021). This model directly informs the
rationale for structural interventions, such as the conversion of textbooks into accessible formats.
Such interventions target the removal of environmental and informational barriers, enabling visually
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impaired learners to participate fully in the learning process. In this way, the social model redefines
accessibility not as a form of charity or “special” provision, but as a human right and an essential
element of inclusive education. Lev Vygotsky’s Sociocultural Theory of Learning emphasizes that
cognitive development is fundamentally a socially mediated process, shaped by interactions with
others and by engagement with cultural tools (Vygotsky, 1978). Learning, in this view, is not an
isolated activity; it occurs within a cultural and social context through the exchange of knowledge,
the use of language, and the application of mediating artifacts such as books, technology, and other
instructional materials.

One of Vygotsky’s key concepts, the Zone of Proximal Development (ZPD), refers to the gap
between what a learner can do independently and what they can accomplish with the guidance of a
more knowledgeable other be it a teacher, peer, or technological aid. For visually impaired learners,
the ZPD is significantly shaped by the availability of accessible cultural tools, such as Braille
textbooks, tactile diagrams, or audio recordings. Without these tools, the potential for growth within
the ZPD is restricted, as the learner cannot engage meaningfully with the curriculum or participate
in collaborative learning activities. In the Cameroonian context, where educational resources are
often limited, the provision of accessible materials becomes a critical mediating factor in enabling
visually impaired learners to participate in both the formal and informal social interactions that
drive learning. By ensuring that learning materials are available in accessible formats, educators
create opportunities for these learners to interact with peers, teachers, and content on equal footing,
thereby fostering not only cognitive development but also social inclusion. Looking at integrating
the two theories in this study, the Social Model of Disability and Vygotsky’s Sociocultural Theory
complement each other in framing this research. The social model identifies structural exclusion in
this case, inaccessible textbooks as a barrier to participation, while Vygotsky’s theory explains how
learning is impeded when learners are denied access to the cultural tools necessary for their
cognitive development.

In practical terms, converting secondary school textbooks into Braille, large print, or digital formats
addresses the structural barriers emphasized by the social model and simultaneously enriches the
learning environment as envisaged by Vygotsky. Accessible materials act as cultural tools that
enable learners with visual impairments to work within their ZPD, engage with peers, and acquire
knowledge through socially mediated learning processes. Thus, these theoretical perspectives
jointly justify the study’s focus: if education is to be truly inclusive, it must not only remove
systemic barriers but also actively provide the tools that facilitate meaningful social and cognitive
engagement for all learners. Internationally, the UNCRPD (2006) obligates state parties to ensure
that persons with disabilities have access to general education on an equal basis with others. Article
24 of the Convention explicitly calls for the provision of accessible educational materials. The
Marrakesh Treaty (2013) further supports this by enabling the cross-border exchange of books in
accessible formats without infringing copyright laws. Nationally, Cameroon’s National Inclusive
Education Policy (2018) commits to integrating learners with disabilities into mainstream schools
and providing adapted learning materials. However, in practice, implementation is hindered by
insufficient funding, lack of trained personnel, and absence of coordinated systems for accessible
material production (Nkengafac, 2022).

Despite policy commitments, most secondary school textbooks in the North West Region remain in
inaccessible print formats. Conversion into Braille, large print, or audio is rare and sporadic, often
dependent on short-term donor funding. The ongoing crisis has further reduced access to specialized
services, leaving visually impaired learners without the resources they need to engage meaningfully
in education. This has direct consequences for their academic performance, participation, and long-
term opportunities. This situation undermines the goals of inclusive education and constitutes a
violation of learners’ rights to equal educational access. Addressing it requires coordinated action to
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ensure that accessible formats are systematically produced, distributed, and integrated into the
teaching-learning process.

REVIEW OF RELATED LITERATURE

Access to curriculum content is a cornerstone of inclusive education, for learners with visual
impairments, this depends on the availability of materials in formats they can read independently,
Braille, large print, tactile graphics, audio/DAISY, and accessible EPUB/PDF (Kamei-Hannan &
Lawson, 2012; DAISY Consortium, n.d.). International instruments and technical standards
increasingly make conversion feasible and lawful (WIPO, 2013; DAISY Consortium, n.d.), yet
practical barriers costs, capacity, curriculum complexity, and, in some settings, conflict continue to
hinder the provision of accessible textbooks. A breadth of empirical and review literature shows that
when learners with visual impairments are provided appropriate accessible formats, academic
outcomes, classroom participation, and learner autonomy improve (Kamei-Hannan & Lawson,
2012; Wiazowski, 2014). Braille remains central for literacy and advanced work for many blind
learners, while digital accessible formats (DAISY, EPUB3) offer navigation and multi-modal access
that can support broader curricular coverage and faster production once robust workflows are in
place (Fernandez-Villalobos et al., 2020; DAISY Consortium, n.d.). However, the literature
cautions that format choice must match learner needs and subject demands, Braille for literacy and
mathematics notation, tactile graphics for STEM visuals, and audio/DAISY for rapid classroom
access (Kamei-Hannan, 2008; Fernandez-Villalobos et al., 2020).

Technical work and practice guidance describe a common end-to-end conversion workflow: needs
assessment — source acquisition and copyright clearance — high-quality digitization/OCR —
semantic tagging and remediation — format generation (Braille translation, EPUB3/DAISY, audio)
— proofreading and user testing — distribution and teacher training (Garrish & Inclusive
Publishing resources; DIAGRAM Center practices). Standards such as EPUB3 accessibility,
DAISY, and WCAG underpin interoperability with screen readers and refreshable Braille displays,
while QA (including user testing with visually impaired learners) is repeatedly identified as
essential for educational usefulness (Inclusive Publishing; DIAGRAM Center; DAISY
Consortium). Automated conversion pipelines can reduce costs but often require manual
remediation for complex layouts (tables, equations, tactile graphics) (Inclusive Publishing;
Fernandez-Villalobos et al., 2020).

Legal instruments provide both obligation and enabling mechanisms for textbook conversion. The
UN Convention on the Rights of Persons with Disabilities (UNCRPD) obliges states to ensure
access to education and accessible formats (Article 24), while the Marrakesh Treaty facilitates
cross-border production and sharing of accessible works and helps address the “book famine” by
creating exceptions for authorized entities (United Nations; WIPO, 2013). At the national level,
Cameroon’s National Policy on Inclusive Education articulates commitment to adapted teaching
and materials, but evaluations indicate a persistent gap between policy promise and practice due to
resource and coordination constraints (PlanipolissfUNESCO; Sightsavers, 2020). Studies and
program evaluations from sub-Saharan Africa point to a mix of progress and persistent barriers.
Pilot projects that pair centralized Braille/tactile production with decentralized digital delivery have
shown promise for timeliness and curriculum coverage (DAISY/Accessible Books initiatives), but
many countries struggle with device access, electricity, and trained personnel (DAISY Consortium;
Accessible Books Consortium). In Cameroon specifically, Sightsavers’ qualitative studies document
that while inclusive education initiatives have improved awareness and some in-school support,
material accessibility (timely textbooks in Braille/other formats) remains limited especially outside
urban centers constraining meaningful participation (Sightsavers, 2020; Education Profiles:
Cameroon). The Anglophone crisis in the North West Region has further disrupted schooling,
compounding accessibility deficits through school closures, displacement and interrupted services
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(AP/press reports; Sightsavers findings). These context factors make timely conversion and
distribution especially challenging in the North West Region (AP News; Sightsavers, 2020).

The literature identifies recurring, interrelated obstacles to effective textbook conversion in low-
resource settings: (a) limited technical and human capacity for high-quality digitization,
transcription and tactile production; (b) high costs for Braille embossing and tactile graphics; (c)
infrastructural constraints for digital delivery (power, devices, internet); and (d) curricular
complexity in secondary subjects (diagrams, math notation) that requires specialist remediation and
lengthens production time (Fernandez-Villalobos et al., 2020; Sightsavers, 2020; Inclusive
Publishing guidance). Timeliness is emphasized throughout: accessible materials delivered late have
little classroom utility, so conversion systems must prioritize synchronized delivery with school
calendars (Fernandez-Villalobos et al., 2020; DIAGRAM Center).

Programmatic literature and international examples suggest several promising approaches: (1)
establishing Authorized Entities under the Marrakesh Treaty to enable lawful production and cross-
border sharing of accessible texts; (2) hybrid production models centralized production for high-
quality Braille/tactile materials and decentralized digital conversion for rapid classroom delivery;
(3) adoption of EPUB3/DAISY and WCAG standards combined with QA/user testing; and (4)
capacity building for teachers, librarians and DPOs to request, use and maintain accessible
resources (WIPO; DAISY Consortium; Sightsavers). Evidence points to the need for multi-
stakeholder coordination (Ministry, publishers, DPOs, NGOs) and sustainable financing to move
from short-term pilots to system-level solutions (WIPO; Sightsavers).

Linking the empirical literature to theory, the Social Model of Disability frames inaccessible
textbooks as societal barriers that produce disability through exclusion rather than individual
impairment (Oliver, 1990), while Vygotsky’s sociocultural theory clarifies how accessible cultural
tools (Braille books, DAISY e-texts) mediate social learning and expand learners’ Zones of
Proximal Development (Vygotsky, 1978). Empirical gaps remain: few studies rigorously quantify
effects of timely textbook conversion on secondary-level learning outcomes (exam performance,
subject mastery) in crisis-affected contexts (like Cameroon’s North West Region), and operational
evidence is limited on which governance/workflow models best balance quality, timeliness and
sustainability in low-resource settings. These gaps justify focused empirical research on conversion
procedures, governance, and measurable educational outcomes in the North West Region.

The literature strongly supports textbook conversion as a necessary component of inclusive
education for learners with visual impairments, and evolving standards and technologies make
conversion more feasible than before. Nonetheless, systemic challenges, technical capacity, costs,
curricular complexity, infrastructure, and conflict limit impact in settings such as the North West
Region of Cameroon. The research is therefore timely and needed to generate context-specific
evidence on feasible, sustainable conversion models that deliver curriculum-aligned materials on
time and improve inclusion and learning outcomes for visually impaired secondary learners. A large
and growing body of research shows that inaccessible instructional materials are a major barrier to
participation and learning for students with visual impairments. Converting printed textbooks into
accessible formats (Braille, large print, audio, DAISY/EPUB, and screen-reader—compatible digital
text) is widely recommended as a core strategy for inclusive education because it directly addresses
the information barrier and enables independent learning, participation and assessment parity
(UNESCO, 2019).

The literature groups accessible formats into traditional and digital approaches: For traditional
formats, Braille remains essential for literacy and complex academic tasks for many blind students;
large-print books remain necessary for learners with low vision; tactile graphics support subjects
like maths and sciences. These formats support independent reading, note taking, and assessment
participation (UNESCO, 2009). Digital accessible formats (DAISY, EPUB3, accessible PDF).
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Digital standards such as DAISY and accessible EPUB3 allow navigation, bookmarking,
synchronized audio and text, and integration with screen readers and refreshable Braille displays.
Automated or semi-automated conversion tools (OCR + EPUB3 pipelines) are now viable for born-
digital and scanned textbooks but vary in reliability depending on layout complexity (tables,
diagrams, mathematical notation). Recent technical work shows effective workflows for converting
e-born PDFs to accessible EPUB3 and generating audio/structured text, reducing production time
and cost when properly implemented.

Self-service converters & institutional systems. Tools and services (Census Access and institutional
converters) let schools or resource centers convert documents on demand into multiple accessible
outputs, helping with timely provision which is critical to classroom participation. The evidence
suggests these systems are particularly useful when paired with staff capacity and quality assurance.
A Dblended approach (Braille for core literacy, digital accessible files for breadth and speed) is
recommended in resource-limited settings, provided conversion quality is monitored and
teacher/learner training is included. Empirical studies from diverse settings indicate that timely
access to accessible textbooks and learning materials correlates with improved academic
achievement, greater classroom participation, and higher self-efficacy among learners with visual
impairments. Where materials are absent, learners rely on sighted peers or teachers, which reduces
independence, slows learning, and risks exclusion from examinations and curricula. Systematic
reviews in sub-Saharan Africa and related contexts emphasize that availability of accessible
materials is a necessary though not sufficient condition for meaningful inclusion. Two practical
points recur across the literature: (1) timeliness materials must be available when the class begins,
delays render conversions ineffective, and (2) format appropriateness that is the choice of Braille vs
audio vs large print must match learners’ needs and curriculum demands.

Global and regional legal frameworks strengthen the obligation to provide accessible educational
materials: The UN Convention on the Rights of Persons with Disabilities (UNCRPD) obliges states
to ensure equal access to education, including through accessible formats (Article 24). The
Marrakesh Treaty (WIPO) enables authorized entities to produce and cross-border share published
works in accessible formats, lowering legal/copyright barriers to access. The Accessible Books
Consortium and other global initiatives use the Marrakesh framework to expand available catalogs.
At national level, Cameroon’s National Policy on Inclusive Education recognizes the need to adapt
materials and services for learners with special needs, but research and program evaluations find a
gap between policy commitments and practical implementation especially in under-resourced, rural
or crisis-affected regions. The literature identifies several recurring obstacles relevant to the North
West Region of Cameroon such as technical and human capacity constraints, producing high-
quality Braille or well-structured digital accessible texts requires equipment, software, and trained
staff, resources often lacking in low-income settings. Cost and scalability. Braille production is
costly and bulky; even digital conversion requires investment. Donor-driven projects often produce
short-term gains that are hard to sustain.

Infrastructure and ICT access. Digital formats require electricity, devices, and internet for
distribution and updates constraints in many schools and communities reduce the practical benefits
of digital accessibility. We equally have Curriculum complexity (diagrams, math notation) which
refers to the fact that textbooks with heavy visual content or complex layouts are harder to convert
automatically; tactile equivalents or specialist remediation are required, increasing time and cost. In
crisis-affected areas (like parts of Cameroon’s North West), instability disrupts school systems,
hampers logistics for conversion/distribution, and makes sustained support difficult. Studies of
inclusive education in Cameroon and similar contexts emphasize this multiplier effect. The
literature points to several practices that increase the likelihood of successful textbook accessibility
initiatives such as authorized Entities & Marrakesh implementation which are established
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authorized organizations that can legally convert and share works reducing copyright barriers and
enabling pooling of resources across borders. Hybrid production models are of utmost importance
which entails combining centralized conversion (for high-quality Braille and tactile materials) with
decentralized digital conversion (for quick classroom delivery) which balances quality and
timeliness. Also, capacity building involving training teachers, librarians, DPOs (Disabled Persons’
Organizations) and technical staff to request, create and use accessible materials increases uptake
and sustainability. Adopting international accessibility standards (EPUB3 accessibility, DAISY)
and QA protocols ensures interoperability with assistive devices and consistency of user experience.

Although there is robust international literature on accessible formats and technology, two
important gaps justify the present study: While global frameworks and case studies exist, few
empirical studies examine textbook conversion and its direct effects on secondary-level outcomes in
conflict-affected regions of Cameroon (timeliness, curricular fit, exam preparedness). The North
West Region’s combination of political crisis and English-medium curriculum creates unique
logistical and pedagogical challenges worth empirical study. At the level of operational research on
conversion workflows at school/district level, literature suggests hybrid models and automated
conversion offer promise, but there is limited evidence on what workflows, stakeholder
arrangements, and quality checks perform best in low-resource African settings especially for
secondary school subjects with heavy visual content. These gaps support a focused investigation
into how conversion of secondary textbooks into accessible formats affects learning, inclusion and
exam readiness for visually impaired learners in the North West Region and which institutional
arrangements make that conversion timely, affordable and scalable. The literature makes it clear
that converting textbooks into accessible formats is a critical lever for inclusive education.
International legal instruments (UNCRPD, Marrakesh) and technological advances (DAISY,
EPUB3, automated conversion) provide enabling frameworks and tools. However, practical
obstacles costs, technical capacity, infrastructure, curriculum complexity and conflict limit impact
in settings like the North West Region of Cameroon. Empirical, context-sensitive research is
therefore needed to identify feasible, sustainable conversion models that deliver timely, curriculum-
aligned materials and thereby improve educational outcomes for learners with visual impairments.

METHODOLOGY

This study adopted a convergent parallel mixed-methods design in which both quantitative and
qualitative data were collected and analyzed separately but merged during interpretation (Creswell
& Plano Clark, 2018). This design was chosen to allow for a comprehensive understanding of the
impact of converting secondary school textbooks into accessible formats such as braille, audio, and
large print by capturing both measurable learning outcomes and in-depth lived experiences of
learners, teachers, and administrators. A case study approach was used, focusing on three divisions
Mezam, Ngoketunjia, and Boyo in the North West Region of Cameroon. These divisions were
purposefully selected due to their mix of urban and rural settings, presence of visually impaired
learners, and varying degrees of exposure to conflict-related disruptions. This approach enabled the
researcher to explore the phenomenon in its real-life educational and socio-political context (Yin,
2018). The North West Region of Cameroon has been severely affected by ongoing armed conflict
since 2016, resulting in school closures, displacement of learners, and destruction of educational
infrastructure. Despite these challenges, some schools continue to serve learners with disabilities,
albeit with limited resources. The three selected divisions host both government and mission-run
secondary schools and include urban centers and rural communities.

The study targeted four categories of participants: Students (visually impaired learners and their
sighted peers). Teachers (both general subject teachers and special education teachers). School
administrators (principals, vice-principals, and inclusive education coordinators). Stakeholders
including (parents/guardians of visually impaired learners). The total sample included 120 students
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drawn from six secondary schools across the three divisions: From Mezam Division, we had
Government Bilingual High School (GBHS) Bamenda (30 students), St. Frederick’s
Comprehensive High School Mankon (15 students). From Ngoketunjia Division we had
Government High School (GHS) Ndop (20 students), Presbyterian Secondary School (PSS)
Bamessing (15 students). From Boyo Division the schools involved were Government High School
(GHS) Fundong (20 students), Catholic Comprehensive College (CCC) Njinikom (20 students). In
addition to students, the sample comprised: 40 teachers (including general and special education
teachers), 10 school administrators (principals, vice-principals, inclusive education coordinators),
15 special education teachers (for interviews), 20 visually impaired learners (for focus group
discussions). Purposive sampling was used to select schools with existing or prior experience in
providing accessible formats. Within these schools, stratified sampling ensured representation
across gender, type of visual impairment (total blindness or low vision), and school type
(government or mission).

Four main instruments were employed: Structured Questionnaires administered to students,
teachers, and administrators to gather quantitative data on the availability, usage, and perceived
impact of accessible materials. Semi-Structured Interviews conducted with 15 special education
teachers to explore challenges, pedagogical adjustments, and perceptions. Focus Group Discussions
with 20 visually impaired students to capture detailed narratives on their learning experiences.
Observation Checklists used to record classroom practices, learner engagement, and integration of
accessible materials into lessons.

DATA ANALYSIS

Quantitative data were analyzed using SPSS. Descriptive statistics (means, percentages)
summarized participant responses, while inferential statistics (independent t-tests, ANOVA, and
Pearson’s correlation) tested relationships between accessible material use and academic
performance. Qualitative data were analyzed thematically following Braun and Clarke’s (2006) six-
phase framework. Codes were generated from transcripts to identify recurrent patterns such as
improved participation, increased self-confidence, and systemic barriers. The results from both data
sets were compared and integrated in the discussion phase to provide a richer interpretation.

ANALYSIS OF QUANTITATIVE DATA
Students’ Responses

Table 1: Students’ Perceptions on Conversion of Textbooks and Inclusive Education

Statements SA A D SD Mean S.td'. Ranking
Deviation
Converted textbooks
(Braille/audio/e-text) 65 30 15 10 395 0.91 9
help me follow (54.2%) | (25%) | (12.5%) | (8.3%) ' '
lessons better.
Lack of converted
textbooks makes me 72 28 12 8 337 0.84 1
feel excluded from (60%) | (23.3%) | (10%) | (6.7%) ' '
learning.
| perform better in
exams when | have 68 32 15 5 336 0.82 3
access to converted | (56.7%) | (26.7%) | (12.5%) | (4.1%) ' '
textbooks.
Availability of 60 35 15 10 3.21 0.87 4
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converted textbooks | (50%) | (29.2%) | (12.5%) | (8.3%)
increases my
classroom
participation.

Total Average 55.2%, 26% 12.8% 7.9% | 3.30

Table 1 shows that students strongly agreed (60%) that lack of converted textbooks makes them feel
excluded (M = 3.37, SD = 0.84). They also noted improved exam performance when they had
access to Braille/audio versions (M = 3.36). However, participation ranked slightly lower,
suggesting that conversion helps with performance more than day-to-day involvement.

0.86

Teachers’ Responses

Table 2: Teachers’ Perceptions on Conversion of Textbooks and Inclusive Education

Statements SA A D SD Mean S.td'. Ranking
Deviation
Converted textbooks make 20 12 5
it easier to include visuall 2 (5% 3.25 0.84 2
impaired students. ’ (50%) | (30%) | (15%) &%)
Lack of converted 95 10 3
textbooks hinders my 0 0 oy | 2(5%) | 3.45 0.77 1
ability to teach inclusively. (62.5%) | (25%) | (7.5%)
I have received training to
. ) 12 8 12 8
use I?gilt Itlggalgglo/e- (30%) | (20%) | (30%) | (20%) 2.60 1.03 5
| adapt my teaching 18 12 5 4
strategies when converted 3.10 0.89 3
textt?ooks are available. (45%) | (30%) | (15%) | (10%)
Government/NGO support 10 12 10
U 0
for textb;)é):qﬁz?g/ersmn is | 8(20%) 25%) | (30%) | (25%) 2.40 0.98 6
Total Average 41.6% 26% | 19.5%, | 13% 2.96 0.90

Teachers overwhelmingly agreed (62.5%) that lack of converted textbooks hinders their ability to
teach inclusively (M = 3.45, SD = 0.77). However, training and government/NGO support received
very low ratings (M = 2.60 and M = 2.40), showing that the main barrier is not teacher willingness,
but inadequate support and training.

Administrators’ Responses

Table 3: Administrators’ Perceptions on Conversion of Textbooks and Inclusive Education

Statements SA A D SD Mean S.td'. Ranking
Deviation

Conversion of textbooks 7 9 1

improves enrolment of (70%) | (20%) | (10%) 0 (0%) | 3.60 0.66 1
visually impaired learners.

My school provides 5 1 4 3

budgetary support for 2.20 0.92 4

text%ookyconr\)/%rsion. (20%) | (10%) | (40%) | (30%)

| encourage teachers to 6 2 1 1 3.30 0.95 2
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use converted textbooks. | (60%) | (20%) | (10%) | (10%)

We receive adequate 2 2 3 3

NGO/government support 0 0 0 0 2.30 0.99 3
for textbook conversion, | (20%) | (20%) | (30%) | (30%)
Total Average 42.5% | 17.5% | 22.5% | 17.5% | 2.85 088

Administrators strongly recognized that conversion of textbooks boosts enrolment (M = 3.60).
However, they admitted that budgetary and external support remain inadequate (M = 2.20 and
2.30). This implies a reliance on outside NGOs rather than sustained government policy.

Table 4: Comparative Summary Across Groups

Group Strongest Agreement Weakest Area
Conversion prevents exclusion and Day-to-day participation not fully
Students
boosts performance. addressed.
Lack of converted books hinders Poor training and low support from
Teachers . . .
inclusive teaching. government/NGOs.
Administrators Conversion improves enrolment of Budgetary support for conversion is
visually impaired learners. inadequate.

Across all groups, the conversion of secondary school textbooks into accessible formats is
perceived as essential for inclusive education. Students report better performance, teachers highlight
its role in making inclusive teaching possible, and administrators confirm its role in improving
enrolment. However, gaps in training, resources, and funding significantly limit the effectiveness of
textbook conversion.

Table 5: Model Summary of Regression Analysis Predicting Inclusive Education Outcomes

Model | R | R? | Adjusted R? | Std. Error of the Estimate | F df | p-value
1 .62 | .38 .36 0.48 24.91 | 3,166 | .000***

The regression model table 5 was statistically significant, F (3,166) = 24.91, p < .001, indicating
that the predictors reliably explained differences in inclusive education outcomes. The model
explained 38% of the variance (R? = .38) in inclusive education outcomes. Among the predictors,
the availability of accessible textbooks contributed the strongest effect, followed by teacher
training, while divisional differences had a weaker but still significant effect.

Table 6: Regression Coefficients for Predictors of Inclusive Education Outcomes

Predictor B |[SEB| B t | p-value

Constant 112 ] 0.21 | — |5.33].000***

Availability of accessible textbooks | 0.47 | 0.08 | .42 | 5.88 | .000***
Teachers’ training in book conversion | 0.29 | 0.09 | .25 | 3.22 | .002**
Division (Mezam, Ngoketunjia, Boyo) | 0.15 | 0.07 | .14 | 2.14 | .034*

The table 6 for regression coefficients indicates that Availability of accessible textbooks (B = .42, p
<.001) had the strongest positive effect on inclusive education outcomes, showing that students and
teachers reported significantly higher inclusion levels when textbooks were converted into
accessible formats. Teachers’ training in book conversion (B = .25, p < .01) also significantly
predicted inclusive education outcomes, indicating that trained teachers were more effective in
fostering inclusion. Division ( = .14, p < .05) had a modest but significant effect, suggesting slight
differences across Mezam, Ngoketunjia, and Boyo in terms of inclusive education practices.
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Table 7: ANOVA Table of Regression Analysis

Source | Sum of Squares (SS) | df | Mean Square (MS) F p-value
Regression 17.21 3 5.74 24.91 | .000***
Residual 38.27 166 0.23

Total 55.48 169

The ANOVA results indicate that the regression model was statistically significant, F (3,166) =
2491, p < .001. This shows that the predictors (availability of accessible textbooks, teachers’
training, and division) jointly explained a significant proportion of variance in inclusive education
outcomes.

Analysis of Qualitative Data

The qualitative analysis consisted of the interview guide which was conducted with teachers,
administrators, and parents of learners with visual impairments. The interviews were analyzed by
presenting the questions, the categories, themes, code descriptions, groundings and the quotations of
the respondents.

Interview: Content Thematic Responses on Conversion of Secondary School Books
Table 8: Based on Accessibility of Textbooks

. . Code .
Questions | Categories Themes description Grounding Responses
What are
the 13 1
...Most textbooks are only in
challenges - .
. print; learners with visual
learners Challenges in . . h
with visual accessing |mpa!rtr]nents ca_TInot read them
impairments hl\illany Inaccessibility secondary Almost all without ? [f"" eor auohq
face in challenges school versions...” ©... Even digital
) formats like PDF are not
using textbooks ible with
secondary compatible with screen
readers...”
school
textbooks?
AI‘E_' there “...We have very few Braille
existing
accessible _ books, l_JsuaIIy or_ll)_/ for
formats of Existence of English and Civic
. Very few Scarcity accessible Majority Education...” ... Audio
textbooks in .
our textbooks versions are rare and usually
y provided by NGOs, not the
school? "
. government. ..
Explain
Do you “...When Braille and audio
think I books are available, learners
: Contribution of o X i
accessible . with visual impairments
textbooks S accessible participate fully in class
: Yes Participation books to All . . v e
improve . . discussions...” “...They
: . inclusive . . .
inclusive education perform just like their peers
education? when given the right
Explain materials...”

Table 8 shows that the challenges faced by learners with visual impairments in using secondary
school textbooks were categorized as affirmative. The theme was inaccessibility; the code
description focused on challenges in accessing textbooks. Almost all respondents grounded the idea,
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with quotations highlighting that most textbooks are only in print, not in formats usable by learners
with visual impairments. On whether accessible textbooks exist in schools, the responses were
categorized as scarce, with the theme of scarcity and the code description being the existence of
accessible textbooks. Majority grounded this idea, noting that only a few Braille books exist and
audio versions are rare. Finally, on whether accessible textbooks improve inclusive education, the
respondents affirmed positively. The theme was participation, with the code description being
contribution of accessible books to inclusive education. All grounded the idea, as reflected in
quotations emphasizing that learners perform equally when given accessible materials.

Table 9: Based on Book Conversion and Support Systems

Questions Categories Themes des(c::i?)iion Grounding Responses
What strategies “...Some teachers
are used to transcribe notes into
convert Few Limited Strategies for Maiorit Braille manually...” “...
textbooks into | strategies initiatives | book conversion JOMY 1 NGOSs assist in producing a
accessible few Braille copies and
formats? audio materials...”
What role do “...Teachers give extra
parents/teachers Parents’ and time during lessons and
play in teachers’ role in adapt materials for visually
supporting the | Supportive | Guidance supporting use All impaired students...”
use of of accessible “...Parents encourage
accessible books children to use Braille and
books? audio devices at home...”
In your “...Government should
opinion, how fund large-scale Braille
can the Policy Government production...” “...They
government Strong role responsibility in | Almostall | should partner with NGOs
. enforcement . .
improve access book conversion and technology companies
to accessible to make digital formats
textbooks? available...”

Table 9 indicates that the strategies used to convert textbooks into accessible formats were
categorized as limited initiatives. The theme was limited initiatives with a code description of
strategies for book conversion. Majority of respondents grounded the idea, citing that some teachers
manually transcribe notes into Braille while NGOs assist in producing a few Braille and audio
books. On the role of parents and teachers, the responses were categorized as supportive, with a
theme of guidance and a code description of parents’ and teachers’ role in supporting the use of
accessible books. All respondents grounded this idea, noting that teachers adapt materials and
parents encourage Braille and audio use at home. Finally, on how government can improve access,
respondents categorized it as a strong role with a theme of policy enforcement and a code
description of government responsibility in book conversion. Almost all respondents grounded the
idea, stating that government should fund large-scale Braille production and partner with NGOs and
technology companies.

Table 10: Based on Impact of Accessible Textbooks on Learners’ Academic Performance and
Social Inclusion

. . Code .
Questions Categories Themes description Grounding Responses
How do Positive Improved Effect of All “...When Braille or audio
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accessible impact performance accessible books are available, learners

textbooks textbooks on do well in tests and
affect the academic examinations just like
academic outcomes sighted peers...”
performance “...Accessible formats
of learners reduce dependency and
with visual allow independent study...”

impairments?

Do accessible
textbooks

influence the Role of “...With accessible books,
social accessible learners contribute in group
participation Yes Inclusion books n Majority d'SCUSS'Oni ?‘nd do not f(_ael
of learners prom(_)tlng lef_t out... .._.They gain
with visual social confidence and interact more
impairments? interaction freely with classmates...”
Explain
In your view,
do accessible “...Accessible books
textbooks Long-term prepare learners for future
contribute to Stronal benefits of independence by giving
long-term 3 reéq dy Empowerment accessible Almost all | them equal opportunities...”
empowerment g education “...They feel capable of
of learners materials pursuing higher education
with visual and careers...”

impairments?

Table 10 shows that accessible textbooks have a positive impact on the academic performance of
learners with visual impairments. The category was positive impact with a theme of improved
performance, and the code description was the effect of accessible textbooks on academic
outcomes. All respondents grounded this idea, noting that learners perform well in tests and
examinations when given Braille or audio materials, and that these resources reduce dependency
while fostering independent study.

On whether accessible textbooks influence social participation, the responses were categorized in
the affirmative. The theme was inclusion, with a code description of the role of accessible books in
promoting social interaction. Majority of respondents grounded the idea, citing that accessible
books enable learners to participate in group discussions and feel more confident among peers.

Finally, on whether accessible textbooks contribute to long-term empowerment, the responses were
categorized as strongly agreed. The theme was empowerment, and the code description focused on
the long-term benefits of accessible education materials. Almost all respondents grounded the idea,
highlighting that accessible books prepare learners for independence, enable equal opportunities,
and inspire aspirations for higher education and professional careers.

Table 11: Summary of Qualitative Findings

Overarching

Themes Key Findings Ilustrative Insights from Respondents

Barriers to - Most textbooks exist only in print. “Most textbooks are only in print; learners with
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Accessibility - Braille, audio, and screen-reader- visual impairments cannot read them without
compatible versions are scarce. Braille or audio versions.”
- Accessible books often come from
NGOs, not government.

- Teachers manually transcribe notes

into Braille. “Some teachers transcribe notes into Braille
Supports and - NGOs provide limited Braille/audio .
Strategies for books. . manually. _
Book - Parents and teachers give guidance Govern_ment should fund_ large-scale Braille
Conversion and adapt materials. production and partner with NGOs and tech

companies.”
- Government seen as central to p

sustainable provision.

- Learners perform well academically

when given Braille/audio books. “With Braille books, learners participate fully

Impacts of - Accessible books promote classroom and perform like their peers.”
Accessible participation and peer interaction. « mnep PECTS.

. Accessible books prepare learners for future
Textbooks - Long-term empowerment: prepares

. - independence.”
learners for higher education, careers, p

and independence.

DISCUSSION OF FINDINGS

The study found that the lack of accessible textbooks remains a major barrier to effective
participation of students with visual impairments in secondary education. The majority of learners
reported that mainstream textbooks were produced exclusively in print format, making them
inaccessible without conversion into Braille, audio, or digital versions. This is consistent with
UNESCO (2019), which identified inaccessible learning materials as one of the most significant
barriers to inclusive education globally, particularly in Sub-Saharan Africa. The results of this study
confirm that access to Braille books, audio recordings, and digital formats significantly improves
comprehension and learner independence. Learners who had access to converted materials reported
increased confidence, reduced dependence on peers, and higher levels of classroom engagement.
These findings resonate with the Social Model of Disability (Oliver, 1990), which argues that
disability results from environmental and social barriers rather than from individual impairments.
By converting textbooks, the educational system removes one of these structural barriers, thereby
fostering inclusivity.

Similar outcomes were reported in Nigeria by Ajuwon and Oyinlade (2016), who demonstrated that
visually impaired students with access to Braille and electronic materials achieved higher academic
outcomes than their peers without such access. In Ghana, Opoku et al. (2017) found that access to
alternative formats not only improved academic performance but also enhanced the social inclusion
of visually impaired students in mainstream classrooms. Teachers and administrators interviewed in
this study highlighted a lack of training in the use of assistive technologies such as screen readers,
Braille embossers, and DAISY digital book systems. They also pointed to inadequate institutional
support for adapting lesson plans to accommodate visually impaired learners. This finding mirrors
Omede (2015), who emphasized that teacher preparedness is a critical determinant of inclusive
education outcomes. Without training, teachers often struggle to integrate accessible materials
effectively into the classroom.

Administrators further acknowledged that although Cameroon has supportive policy frameworks,
such as the 2010 Law on the Protection and Promotion of Persons with Disabilities, implementation
remains weak. There is often a disconnect between policy rhetoric and classroom reality, as
resources for producing accessible books are scarce and unsystematically distributed. This is
consistent with Eleweke and Rodda (2002), who noted that inclusive education policies in African
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countries are frequently undermined by limited funding, inadequate infrastructure, and weak
institutional capacity. Furthermore, some teachers expressed that the lack of accessible books
increased their workload, as they had to create improvised teaching aids. This aligns with Florian
and Black-Hawkins (2011), who argue that inclusive pedagogy is most effective when teachers are
provided with adequate resources that allow them to meet the needs of diverse learners without
lowering academic expectations.

The study revealed that the availability of accessible books directly improved learner participation,
classroom interaction, and academic outcomes for visually impaired students. When provided with
Braille or digital formats, students were more engaged in classroom discussions, completed
assignments independently, and demonstrated improved comprehension. This finding validates
Vygotsky’s Sociocultural Theory of Learning (1978), which posits that learning is mediated through
social interactions and cultural tools. Accessible books function as mediating tools that enable
learners with visual impairments to actively participate in collaborative learning environments.
Moreover, accessible books were found to reduce stigma and discrimination in classrooms, as
visually impaired learners were able to perform at similar levels as their sighted peers. This finding
resonates with Ainscow (2005), who argued that inclusive education systems succeed when
structural barriers are removed and all learners are given equal opportunities to participate.

Studies in South Africa have similarly shown that access to digital learning platforms enhances the
inclusion of visually impaired students. Chigona (2017) found that e-learning platforms designed
with accessibility features facilitated greater independence for visually impaired learners, bridging
the gap between them and their sighted classmates. Despite the positive impact of accessible
formats, the study identified several persistent challenges. The high cost of producing Braille and
audio materials emerged as a significant obstacle, limiting the number of textbooks that could be
converted. This finding is consistent with Mukuria and Obiakor (2004), who noted that many
African education systems face sustainability challenges in funding inclusive education programs.
Limited ICT infrastructure in schools was also identified as a barrier, particularly in rural areas.
Many schools lacked functional computers, internet access, or specialized assistive software. This
digital divide mirrors the findings of Mugo and Kimani (2015) in Kenya, who reported that rural
schools struggle disproportionately with implementing inclusive practices due to infrastructural
constraints.

Additionally, reliance on external donors and NGOs for book conversion projects raises concerns
about long-term sustainability. While international partners such as UNICEF and Sight Savers have
supported initiatives in Cameroon, the absence of a structured government-led framework creates
uncertainty. As Peters (2004) observes, donor-driven interventions often have limited long-term
impact unless they are integrated into national education budgets and policies. The findings
underscore the urgent need for systemic reforms to ensure equitable access to education for learners
with visual impairments. Several policy and practice implications can be drawn: Government
Funding: The government should allocate specific budgetary resources for the production of
accessible educational materials. This aligns with the United Nations Convention on the Rights of
Persons with Disabilities (CRPD, 2006), which requires states to ensure that persons with
disabilities have access to inclusive education and accessible learning materials. Teacher Capacity
Building: Continuous professional development should be provided for teachers to equip them with
skills in using assistive technologies. Evidence from Omede (2015) and Florian & Black-Hawkins
(2011) suggests that teacher competence is a key enabler of inclusive education.

Partnerships with NGOs and Publishers: Sustainable collaboration with NGOs, local publishers, and
technology providers can help scale up conversion initiatives. Studies in India (Muthukrishna &
Schoeman, 2000) show that multi-stakeholder partnerships are essential for sustaining inclusive
education reforms. Curriculum and Textbook Design: Accessibility features should be integrated at
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the point of production, rather than as an afterthought. UNESCO (2020) recommends that universal
design principles be applied in curriculum development to ensure inclusivity from the outset. This
study reinforces the Social Model of Disability (Oliver, 1990), which emphasizes that disability
results from systemic barriers rather than individual deficits. By highlighting how inaccessible
textbooks hinder learning, the findings show that the problem is not the impairment but the
educational structures.

In addition, the study supports Vygotsky’s Sociocultural Theory of Learning (1978), which posits
that tools and social interactions are critical in learning processes. Accessible books serve as
learning tools that mediate participation, enabling visually impaired learners to engage in the same
sociocultural learning processes as their peers. Overall, the findings demonstrate that book
conversion into accessible formats significantly enhances inclusive education by improving
academic participation, reducing stigma, and promoting independence for learners with visual
impairments. However, systemic barriers such as high production costs, weak infrastructure, and
limited teacher preparedness continue to undermine the full realization of inclusive education goals
in Cameroon. Addressing these challenges requires stronger policy commitment, sustainable
funding mechanisms, and integration of accessibility into mainstream curriculum and textbook
production.

CONCLUSION

This study set out to investigate the conversion of secondary school textbooks into accessible
formats for learners with visual impairments and to assess its effects on inclusive education in
selected divisions of the North West Region of Cameroon. The findings revealed that access to
learning materials in formats such as Braille, audio, and digital texts plays a central role in enabling
visually impaired students to fully participate in the educational process. In a context where
mainstream textbooks are almost exclusively available in print, the lack of accessibility perpetuates
inequality, dependency, and exclusion. This research therefore confirms that the provision of
accessible materials is not simply a matter of convenience but a fundamental human right. A major
conclusion of the study is that accessible textbooks significantly enhance learner independence,
self-confidence, and academic engagement. Students who had access to converted materials
demonstrated greater ability to complete assignments independently, participate actively in class,
and interact socially with their peers. These outcomes align with the Social Model of Disability
(Oliver, 1990), which underscores that exclusion results from environmental barriers rather than
individual limitations. By addressing one of the most pervasive barriers, the inaccessibility of
learning materials, this study demonstrates that inclusive education is achievable when systemic
obstacles are removed.

The findings further affirm the relevance of Vygotsky’s Sociocultural Theory of Learning (1978),
which emphasizes the role of cultural tools and social interactions in cognitive development.
Accessible textbooks function as cultural and technological tools that mediate learning and allow
visually impaired students to engage in collaborative educational activities. In doing so, they ensure
that learners with disabilities are not merely passive recipients of support but active participants in
their own educational journeys. Teachers and administrators interviewed in the study acknowledged
the transformative potential of accessible formats but also drew attention to systemic challenges.
Chief among these were inadequate training in the use of assistive technologies, weak institutional
support, and insufficient financial resources. This echoes the observations of Eleweke and Rodda
(2002) and Omede (2015), who argue that inclusive education in Sub-Saharan Africa is often
undermined by poor policy implementation and limited resource allocation. Thus, while book
conversion initiatives are effective, their long-term sustainability depends on institutional
commitment, teacher preparedness, and adequate infrastructure.
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Another important conclusion is that Cameroon, despite having progressive legal frameworks such
as the 2010 Law on the Protection and Promotion of Persons with Disabilities, still struggles with
effective implementation. There exists a gap between policy aspirations and classroom realities.
This policy practice divide mirrors challenges reported in other African countries, such as Ghana
(Opoku et al., 2017) and Kenya (Mugo & Kimani, 2015), where inclusive education is championed
at the policy level but hampered by weak infrastructure and limited technical expertise. This
suggests that addressing the book conversion challenge requires not only technical interventions but
also systemic reforms that bridge this implementation gap. The study contributes significantly to the
literature on inclusive education in Cameroon by providing empirical evidence on the direct impact
of accessible textbooks on learner outcomes. While global organizations such as UNESCO (2019,
2020) have consistently emphasized the need for inclusive educational resources, very little
localized evidence exists for Cameroon’s secondary schools. By focusing on the North West
Region, this study fills an important gap and provides insights that can inform both national policy
and regional education planning.

From a practical standpoint, the study highlights the need for sustained partnerships between
government institutions, NGOs, publishers, and local communities. While donor-driven initiatives
have made important contributions, they are often fragmented and unsustainable. As Peters (2004)
cautions, inclusive education reforms cannot rely on external support alone but must be embedded
in national education budgets and systems. For Cameroon, this means that the Ministries of
Education and Social Affairs must work collaboratively with publishing houses to integrate
accessibility standards into the design and production of all secondary school textbooks. Looking
ahead, the implications of this study are broad and far-reaching. For policy, there is an urgent need
for structured budget allocations to finance the production and distribution of accessible learning
materials. For practice, continuous teacher training in assistive technologies is critical to ensure that
accessible books are effectively integrated into classroom instruction.

For research, there is scope to explore the comparative effectiveness of different accessible formats
(Braille vs. audio vs. digital) on learning outcomes, and to conduct longitudinal studies to assess the
long-term impact of book conversion initiatives on academic achievement and social integration.
The conversion of secondary school textbooks into accessible formats represents more than a
technical solution, it is a transformative strategy that dismantles systemic barriers and affirms the
right of learners with disabilities to equitable and quality education. By enabling learners with
visual impairments to access, comprehend, and engage with the same curriculum as their sighted
peers, accessible books bring inclusive education closer to reality in Cameroon. The study
ultimately underscores that achieving Sustainable Development Goal 4 (Quality Education for All)
requires not only policy commitments but also practical, sustained actions to ensure that no learner
is left behind.

RECOMMENDATIONS

Based on the findings and conclusions of this study, the following recommendations are proposed
for policymakers, practitioners, and researchers in the field of inclusive education in Cameroon and
similar contexts. The Cameroonian government should make the production of accessible textbooks
(Braille, large print, audio, and digital formats) a national policy requirement, integrated into all
curriculum development and publishing processes. This is consistent with UNESCO’s (2020) call
for universal design principles in education, which emphasize accessibility at the point of
production rather than as an afterthought. Adequate funding should be allocated within the Ministry
of Secondary Education to ensure the systematic production and distribution of accessible learning
materials. Current reliance on NGOs and donor agencies is unsustainable. National budgetary
allocation would secure long-term sustainability, aligning with the United Nations Convention on
the Rights of Persons with Disabilities (CRPD, 2006).
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While Cameroon’s 2010 Law on the Protection and Promotion of Persons with Disabilities provides
a strong legal framework, weak implementation remains a challenge. The government should
establish monitoring and accountability mechanisms to ensure that inclusive education policies are
translated into classroom practice. Regular audits, feedback systems, and stakeholder consultations
should be institutionalized. Inclusive education requires partnerships between ministries (Education,
Social Affairs, ICT), NGOs, publishers, and technology providers. A national taskforce on
accessible educational resources should be established to coordinate these efforts. Lessons can be
drawn from South Africa’s collaborative e-learning initiatives, which Chigona (2017) found
effective in integrating visually impaired learners. Teachers require continuous professional
development in the use of assistive technologies (e.g., screen readers, Braille embossers, DAISY
software) and inclusive pedagogy strategies. Training programs should be incorporated into teacher
training colleges and in-service workshops. As Florian and Black-Hawkins (2011) argue, inclusive
pedagogy thrives when teachers are equipped with appropriate skills and resources.

Schools should invest in ICT infrastructure, including accessible software, audio devices, and
digital reading platforms. This would complement Braille and print alternatives, bridging the digital
divide and expanding learning opportunities. Evidence from Mugo and Kimani (2015) in Kenya
shows that integrating ICT enhances learning for students with disabilities in resource-limited
contexts. Each secondary school should have a resource unit equipped with assistive devices and
staffed by trained personnel who can support both teachers and learners in the use of accessible
materials. These centers can also serve as hubs for producing localized accessible materials tailored
to the school’s curriculum. Teachers should adopt instructional strategies that incorporate accessible
materials into mainstream classrooms rather than isolating learners with visual impairments. This
fosters peer collaboration, reduces stigma, and promotes inclusion. Practices such as cooperative
learning, differentiated instruction, and peer tutoring can enhance participation for all learners.

Future research should investigate the relative effectiveness of Braille, audio, and digital formats on
academic outcomes, motivation, and social participation of learners with visual impairments. Such
studies would guide resource prioritization in contexts with limited funding. There is a need for
longitudinal research to track the long-term impact of accessible textbooks on academic
performance, self-esteem, and employment prospects of learners with visual impairments. This
would provide deeper insights into the sustainability of conversion initiatives. While this study
incorporated learner voices, further qualitative research should explore in greater depth the lived
experiences of students using accessible materials. Understanding their perspectives on usability,
effectiveness, and preferences can inform more learner-friendly resource development. Comparative
research across Sub-Saharan African countries would allow policymakers to identify best practices
and contextualize interventions. Lessons from Ghana, Kenya, and South Africa where inclusive
education reforms are further advanced can provide valuable benchmarks for Cameroon.

Prioritize inclusive education within national education strategies and align with Sustainable
Development Goal 4 (Quality Education for All). Create inclusive school cultures that value
diversity, provide training for staff, and encourage collaboration between learners with and without
disabilities. Support initiatives financially but also build local capacity to ensure sustainability after
projects end. Adopt universal design principles to ensure all newly published secondary school
books are produced simultaneously in accessible formats. The study recommends that Cameroon
move from donor-dependent, piecemeal efforts to a systemic, sustainable model of inclusive
education. This requires a shift from reactive adaptations to proactive planning, where accessibility
is embedded in every aspect of educational policy, curriculum design, and classroom practice. By
implementing these recommendations, the government and stakeholders can ensure that learners
with visual impairments are not only included but also empowered to thrive academically and
socially
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