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ABSTRACT

The integration of assistive technology in special education has become an essential strategy for
improving accessibility, participation, and learning quality among students with special needs.
However, the effective use of assistive technology in special schools depends not only on the
availability of devices, but also on teachers’ technopedagogical competencies in selecting, adapting,
and integrating technology into meaningful learning activities. This study aims to synthesize the core
technopedagogical competencies required by special school teachers in integrating assistive
technology for students with special needs. An integrative literature review was employed by
examining relevant scholarly articles, books, and policy documents published between 2015 and
2025. The reviewed literature was analyzed using thematic content analysis to identify major patterns
related to teacher competencies, types of assistive technology, implementation barriers, and
professional development strategies. The findings indicate that special school teachers require five
interrelated competency domains: disability-specific pedagogical competence, assistive technology
knowledge, instructional design competence, implementation and facilitation competence, and
collaborative competence. Assistive technologies such as hearing aids, cochlear implants, screen
readers, text-to-speech tools, braille devices, sign language applications, and interactive learning
software can enhance students’ access to learning when they are integrated through appropriate
pedagogical strategies. However, limited teacher training, inadequate infrastructure, lack of technical
support, and weak institutional policies remain major barriers to effective implementation. This study
contributes to the development of a conceptual understanding of technopedagogical competence in
special education and highlights the need for continuous teacher professional development, school-
based support systems, and inclusive education policies that promote sustainable assistive technology
integration.

1. Introduction

is increasingly important because students often experience
barriers related to hearing, vision, cognition, communication,
mobility, or social interaction [1, 2].

The rapid development of digital technology has transformed
educational practices across different levels and contexts,
including special education. For students with special needs,
technology is not only a supporting tool for instruction but also
an essential means of accessibility, communication,
participation, and independence. Assistive technology, such as
hearing aids, cochlear implants, screen readers, text-to-speech
tools, braille devices, sign language applications, augmentative
and alternative communication systems, and interactive learning
software, provides opportunities for students with disabilities to
access learning materials and participate more actively in
classroom activities. In special schools, known in Indonesia as
Sekolah Luar Biasa (SLB), the integration of assistive technology
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Assistive technology has the potential to reduce learning
barriers and create more inclusive learning environments. For
students with hearing impairments, technologies such as hearing
aids, cochlear implants, FM systems, captioning tools, and sign
language applications may support communication and access to
auditory or visual information. For students with visual
impairments, screen readers, braille displays, text-to-speech
tools, and audio-based learning resources can improve access to
digital texts and learning materials. For students with intellectual
disabilities, autism spectrum disorder, or communication
difficulties, visual schedules, interactive applications, simplified
digital media, and augmentative communication tools can
support understanding, engagement, and self-expression [3—5].
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However, the availability of assistive technology does not
automatically guarantee effective learning. The success of
assistive technology integration depends strongly on teachers’
competencies in understanding students’ needs, selecting
appropriate tools, adapting instructional materials, designing
accessible learning activities, and facilitating technology use
during classroom instruction. In this context, special school
teachers need more than general digital literacy. They require
technopedagogical competence, which refers to the ability to
integrate technological knowledge, pedagogical strategies,
content knowledge, and disability-specific understanding to
create accessible and meaningful learning experiences for
students with special needs [6, 7].

The concept of technopedagogical competence is closely
related to the Technological Pedagogical Content Knowledge
framework. TPACK emphasizes the interaction among
technological knowledge, pedagogical knowledge, and content
knowledge in designing effective technology-supported learning.
In the context of special education, however, TPACK needs to be
interpreted more specifically. Teachers must not only
understand how to use technology, but also how assistive
technology corresponds to the functional needs of students with
different disabilities. For example, a screen reader is not simply
a digital tool; it becomes pedagogically meaningful only when the
teacher can adapt learning materials into accessible formats,
provide appropriate guidance, and evaluate whether the tool
improves student participation and learning outcomes.
Therefore, technopedagogical competence in SLB contexts
should include disability-specific pedagogy, assistive technology
knowledge, instructional design competence, implementation
competence, and collaboration with other stakeholders [8—10].

Despite the growing importance of assistive technology, its
implementation in special schools still faces many challenges.
Previous literature has reported several barriers, including
limited teacher training, inadequate infrastructure, lack of
technical support, insufficient institutional policy, limited access
to appropriate devices, and low teacher confidence in using
assistive technology. In many cases, assistive devices are
available but not used optimally because teachers have not
received systematic professional development. Some teachers
may be able to operate digital tools but still struggle to integrate
them into lesson planning, classroom interaction, assessment,
and individualized learning support. This gap indicates that the
issue is not only technological but also pedagogical, institutional,
and professional [3, 11].

In Indonesia, the role of SLB teachers is particularly
important because special schools serve students with diverse
needs and require highly adaptive instructional practices.
Teachers are expected to understand the characteristics of
students with hearing impairments, visual impairments,
intellectual disabilities, autism spectrum disorder, physical
disabilities, and multiple disabilities. At the same time, they are
expected to use technology to support accessibility and learning.
However, teacher preparation, school infrastructure, and
professional training are not always equally distributed across
regions. This condition creates a need for a clearer understanding
of the competencies required by SLB teachers to integrate
assistive technology effectively and sustainably [12, 13].

Previous studies have discussed assistive technology in
special education, teacher competence, inclusive education, and
the TPACK framework. However, many studies tend to focus
separately on the benefits of assistive technology or on teacher
digital competence in general education. Limited attention has
been given to the synthesis of technopedagogical competencies
specifically required by SLB teachers in integrating assistive
technology. Furthermore, the relationship between disability-
specific pedagogy, assistive technology knowledge, instructional
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design, classroom facilitation, and professional collaboration
remains underdeveloped in the literature. Therefore, an
integrative literature review is needed to synthesize existing
knowledge and formulate a conceptual understanding of the
competencies required for assistive technology integration in
special school contexts (Table 1) [6, 14, 15].

Table 1
Research gap and contribution of the study

Research Area Focus of Previous Identified Gap Contribution of This
Studies Study
Many studies Limited synthesis
. discuss th'e beneﬁts on the teac}.ler This study identifies core
Assistive of assistive competencies competency domains
technology in technology for needed to P y
. A . . .. required by SLB teachers
special accessibility, integrate assistive ¢~ e echnolo
education communication, technology integration 8Y
and learning effectively in g :
participation. special schools.
Existing literature General dlg(lital This Etudy t(almphqsm]es
often focuses on competence does technopedagogica
Teacher eneral digital not fully address competence that
digital 8 literac (g)r disability-specific ~ combines technology,
competence e ducati}(,mal learning needs and pedagogy, content, and
accessibility disability-specific
technology use. barriers. understanding.
The application of ., . .
L . .1 This study contextualizes
TPAgK is w11dely TPdACK in spec(lial TPACK for SLB teachers
TPACK use ltlo Sayee ¢ ucation an by linking it with
framework  technology assistive assistive technology and
integration in technology special education
general education.  contexts remains P ractices
limited. P :
There is limited
. dlSCLlSSlOn. of This study proposes the
Some studies systematic need for continuous
Professional .hlghhght the P profiessmnal training, school-based
development importance o deve opment support, and
teacher training strategies for collabor’ative
and infrastructure. sustainable implementation
assistive P ’
technology use.
gllflls)gtegg; This study contributes a
Researchhas  framework for SUB ~ Conceptual basis for
s discussed special teachers in 8 8 e
Indonesian d A d . . competence and assistive
SLB context , cducationan mntegrating technology
inclusive practices assistive implementation in
in Indonesia. technology is not In(fonesian special
vet Yvell schools
established. )

Based on these gaps, this study aims to synthesize the core
technopedagogical competencies required by special school
teachers in integrating assistive technology for students with
special needs. Specifically, this study seeks to answer the
following research questions:

1. What competency domains are required by SLB teachers

to integrate assistive technology into learning activities?

2. What types of assistive technology are commonly used to
support students with different disabilities?

3. What barriers affect the implementation of assistive
technology in special schools?

4. What professional development and institutional support
strategies are needed to strengthen teachers’
technopedagogical competencies?

The novelty of this study lies in its attempt to conceptualize
technopedagogical competence in the context of special schools
and assistive technology integration. Rather than viewing
assistive technology merely as a set of devices, this study positions
it as part of a broader instructional system that requires teacher
competence, adaptive pedagogy, accessible learning design, and
institutional support. By synthesizing literature on special
education, assistive technology, TPACK, and teacher professional
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development, this study provides a conceptual foundation for
improving assistive technology integration in SLB and other
inclusive education settings.

This study is expected to contribute theoretically and
practically. Theoretically, it expands the discussion of TPACK
and teacher competence by situating them within the context of
special education and assistive technology. Practically, it
provides insights for SLB teachers, school leaders, teacher
education institutions, and policymakers in designing
professional development programs, providing appropriate
infrastructure, and developing sustainable support systems for
assistive technology integration. Ultimately, strengthening
teachers’ technopedagogical competencies can improve
accessibility, participation, independence, and learning quality
among students with special needs.

2. Materials and Methods
2.1. Research design

This study employed an integrative literature review approach
to synthesize existing knowledge on the technopedagogical
competencies required by special school teachers in integrating
assistive technology. An integrative literature review was
selected because it allows the researcher to examine theoretical,
empirical, and policy-related sources in order to develop a
comprehensive understanding of a specific educational issue.
This approach is appropriate for studies that aim to identify
conceptual patterns, research gaps, competency domains,
implementation barriers, and professional development
strategies.

The review focused on literature related to special education,
assistive technology, teacher competence, technopedagogical
competence, TPACK, inclusive education, and professional
development for teachers in special school contexts. The purpose
was not only to summarize previous studies, but also to
synthesize them into a conceptual understanding of how special
school teachers can effectively integrate assistive technology into
learning activities for students with special needs [4, 16].

2.2. Data sources and search strategy

The literature search was conducted using academic
databases and search engines that provide access to national and
international sources. The main sources included Google
Scholar, DOAJ, Garuda, ScienceDirect, ERIC, and SINTA-
indexed journals. These databases were selected because they
contain relevant publications on special education, assistive
technology, inclusive education, educational technology, and
teacher professional competence.

The literature search focused on publications from 2015 to
2025. This time range was chosen to capture recent
developments in assistive technology, digital learning, inclusive
education, and teacher competency frameworks. Older sources
were included only when they provided foundational theoretical
frameworks, such as the TPACK model or key concepts in
assistive technology and inclusive education.

The search was conducted using English and Indonesian
keywords. The English keywords included “assistive technology,”

“special education,” “special school teachers,” “teacher
competence,” “technopedagogical competence,” “TPACK,”
“inclusive education,” “students with special needs,” “teacher

professional development,” and “accessibility in education.” The
Indonesian keywords included “teknologi asistif,” “guru SLB,”
“Sekolah Luar Biasa,” “pendidikan Kkhusus,” “pendidikan
inklusif,” “kompetensi guru,” “kompetensi teknopedagogik,” and
“anak berkebutuhan khusus.”
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2.3. Inclusion and exclusion criteria
The selection of literature was guided by inclusion and

exclusion criteria to ensure relevance (Table 2), academic
credibility, and alignment with the research objectives [17, 18].

Table 2
Inclusion and exclusion criteria
Criteria Inclusion Exclusion
- Sources pubhsh ed between 2015 Sources published before
Publication and 2025, with older sources .
! . . 2015 without strong
period included only for foundational .
: theoretical relevance
theories
Stﬁldlfs dlSCuSS'lnlg ZSSISU.V © Studies unrelated to assistive
Topic technology, special education, technology, special
teacher competence, TPACK, . >
relevance . . . . education, or teacher
inclusive education, or professional
competence
development
Studies related to special schools, Studies focusing only on
Educational inclusive schools, students with general education without
context special needs, or disability-based relevance to disability or
learning support accessibility
Peer-reviewed journal articles, Blogs, op 1nion artllcles, non-
Type of . academic websites, and
academic books, conference papers, .
source and official policy documents sources without clear
y academic credibility
Sources written in English or Sources in other languages
Language . that could not be adequately
Indonesian N
interpreted
Sources with accessible abstracts, Sources with incomplete
Accessibility full texts, or sufficient bibliographic information or inaccessible
information content
Sources that provide evidence, Sources that only mention
Analytical models, concepts, or findings technology without
relevance related to teacher competence and  discussing pedagogical or

assistive technology integration disability-related aspects

2.4. Literature selection procedure

The literature selection process was conducted in several stages.
First, potentially relevant sources were identified through database
searching using the selected keywords and search strings. Second,
duplicate records were removed. Third, the titles and abstracts were
screened to determine their relevance to the study focus. Fourth, the full
texts of potentially relevant sources were examined based on the
inclusion and exclusion criteria. Finally, the selected sources were
included in the thematic synthesis [3, 6, 16]. The literature selection
process can be presented in a flow diagram (Fig. 1). The number of
records in each stage should be completed based on the actual literature
search and screening process.

2.5. Data extraction

Data from the selected sources were extracted using a structured
matrix. The extraction process focused on identifying the main
information relevant to the research questions, including author and
year, research focus, type of assistive technology, educational context,
type of student needs, teacher competency domain, implementation
barriers, and professional development implications (Table 3) [19—21].
This matrix helped organize the reviewed literature and identify
recurring patterns across studies.

2.6. Data Analysis

The selected literature was analyzed using thematic content analysis.
The analysis was conducted in four stages. First, all selected sources
were read carefully to understand their relevance to assistive technology
integration and teacher competencies. Second, important concepts and
findings were coded based on the research questions. Third, similar
codes were grouped into broader themes. Fourth, the themes were
synthesized to construct a conceptual understanding of
technopedagogical competencies among special school teachers.
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The thematic analysis produced five major competency
domains:

1. Disability-specific pedagogical competence, referring to
teachers’ ability to understand students’ characteristics,
learning barriers, and individual needs.

2. Assistive technology knowledge, referring to teachers’
understanding of the functions, benefits, limitations, and
suitability of assistive tools.

3. Instructional design competence, referring to teachers’
ability to design accessible and adaptive learning activities
using assistive technology.

4. Implementation and facilitation competence, referring to
teachers’ ability to guide students in using assistive
technology during classroom learning.

5. Collaborative competence, referring to teachers’ ability to
work with parents, school leaders, therapists, technology
providers, and policymakers to support sustainable
implementation.

These themes were then interpreted using the Technological
Pedagogical Content Knowledge framework and inclusive
education principles. The analysis emphasized how technology,
pedagogy, content, and disability-specific understanding interact
in the process of assistive technology integration [3, 6, 16].

-
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Fig. 1. Literature selection flow. The figure illustrates the process
of identifying, screening, assessing, and selecting literature for
the integrative review on technopedagogical competencies of
special school teachers in integrating assistive technology. The
number of records in each stage should be completed based on
the actual literature search and screening process.

2.7. Trustworthiness of the review

Several strategies were used to strengthen the trustworthiness of
this review. First, multiple databases and search engines were used to
obtain broader coverage of national and international literature.
Second, explicit inclusion and exclusion criteria were applied to ensure
that the selected sources were relevant and credible. Third, data
extraction was conducted using a structured matrix to maintain
consistency during analysis. Fourth, the findings were synthesized
thematically rather than based on isolated statements from individual
sources [7].

The use of thematic content analysis allowed the study to identify
recurring patterns across different types of literature. However,
because this study is literature-based, its conclusions depend on the
quality and availability of the reviewed sources. Therefore, the findings
should be understood as a conceptual synthesis that requires further
empirical validation [6, 14, 15].
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2.8. Ethical considerations

This study did not involve human participants, field observations,
interviews, or personal data collection. All data were obtained from
published academic literature, books, and policy documents. Ethical
considerations were addressed by accurately representing the ideas of
previous authors, avoiding plagiarism, and ensuring that all sources
used in the review were properly cited.

3. Results and discussion

3.1. Overview of thematic findings

The integrative literature review shows that the successful
integration of assistive technology in special schools is closely related to
teachers’ technopedagogical competencies. Assistive technology has
considerable potential to improve accessibility, participation,
communication, independence, and learning quality among students
with special needs. However, the findings indicate that technology alone
is not sufficient. Its effectiveness depends on how teachers understand
students’ needs, select appropriate technologies, adapt instructional
materials, facilitate technology use, and collaborate with school
stakeholders [19—21].

Table 3
Thematic synthesis of assistive technology integration in special schools

Main Theme Sub-theme Description Educational Implication
Teachers need to . S,
L understand the Learning activities can
Disability- . be adapted to students’
Teacher . characteristics, o
specific . . sensory, cognitive,
competence barriers, and learning A
pedagogy . communication, and
needs of students with behavioral needs
different disabilities. )
Teachers need to
Assistive understand the Teachers can select
Teacher technolo functions, benefits,  appropriate tools rather
competence knowle ng limitations, and than using technology
8 suitability of assistive randomly.
technologies.
T(f;?hﬁigfgglto Students gain better
Instructional Accessible SIS g . access to learning
. : . materials and activities
practice learning design content and classroom
that can be accessed articipation
through assistive tools. P P .
Teachers need to guide  Technology becomes
Instructional Classroom students in using part of meaningful
practice facilitation assistive technology  learning, not merely a
during learning. classroom device.
rifr}l}ggtsoﬁiffu?us Assistive technology
Institutional ~ Training and provi@ . implementation
. training, technical
support infrastructure . becomes more
assistance, and sustainable
adequate facilities. .
Teachers need to Assistive technology use
School-family- collaborate with can continue aci})’ss
Collaboration  stakeholder parents, school
. . school and home
partnership  leaders, therapists, and

technology providers. environments.

The thematic analysis produced five major competency domains
required by special school teachers: disability-specific pedagogical
competence, assistive technology knowledge, instructional design
competence, implementation and facilitation competence, and
collaborative competence. These competencies are interconnected and
should not be understood separately. A teacher may know how to operate
a device, but the device will not be pedagogically meaningful unless it is
integrated into accessible learning activities that match students’
disability characteristics, learning goals, and classroom conditions [14,
22, 23].

The findings also show that assistive technology integration in special
schools is shaped by several supporting and inhibiting factors.
Supporting factors include teacher readiness, school infrastructure,
adaptive learning resources, institutional policy, and professional
development (Table 3). In contrast, inhibiting factors include limited
teacher training, inadequate technical support, limited access to
appropriate devices, unequal infrastructure across regions, and the
absence of systematic integration into curriculum and lesson planning.
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3.2. Core technopedagogical competencies of special school
teachers

The first major finding concerns the competency domains required
by special school teachers in integrating assistive technology (Table 4).
The literature indicates that technopedagogical competence in special
education should be understood as a multidimensional competence. It
is not limited to the ability to operate digital devices, but also includes
the ability to design adaptive instruction, understand disability-specific
needs, and use technology to support meaningful learning [24].

The first domain is disability-specific pedagogical competence.
Special school teachers must understand the learning characteristics of
students with hearing impairments, visual impairments, intellectual
disabilities, autism spectrum disorder, physical disabilities, and
communication difficulties. Each group of students requires different
instructional adaptations. For example, students with hearing
impairments may need visual support, captioning, sign language
applications, or speech-to-text tools. Students with visual impairments
may require screen readers, braille devices, audio learning materials,
and accessible document formats. Students with intellectual disabilities
may benefit from simplified visual media, repeated instructions, and
structured digital activities [20, 21, 25].

Table 4
Proposed competency domains for assistive technology integration
Co]l)npet(?ncy Description Example of Teacher Practice
omain
Ability to understand

Disability-specific students’ disability Adapting instruction for deaf,

pedagogical characteristics, learning  blind, autistic, or intellectually
competence barriers, and individual disabled students
needs
Selecting screen readers,
Assistive technology fﬁblh'ty to u'nd.ers.tand the heapng alds., TTS, braille
nctions, limitations, and devices, or sign language
knowledge

suitability of assistive tools applications based on student

needs

Ability to design accessible
and adaptive learning
activities using assistive
technology

Preparing captioned videos,
accessible documents, visual
schedules, or interactive
learning materials

Instructional design
competence

Demonstrating how to use a

Implementation and Ability to guide students in screen reader or supporting

facilitation using assistive technology P
. . students in using
competence during learning P .S .
communication applications
Ability to work with Coordinating technology use
Collaborative parents, school leaders,  between school and home and
competence therapists, and technology seeking technical or

providers institutional support

The second domain is assistive technology knowledge. Teachers
need to understand the functions, limitations, and suitability of assistive
technologies. This includes knowledge of hardware, software, mobile
applications, adaptive devices, and digital accessibility tools. Teachers
should be able to determine whether a specific tool is appropriate for a
particular student’s needs and learning objectives. Without this
knowledge, assistive technology may be used superficially or may not
address the actual barriers experienced by students [16, 26, 27].

The third domain is instructional design competence. Teachers must
be able to integrate assistive technology into lesson plans, learning
activities, materials, and assessments. Assistive technology should not
be treated as an additional tool used separately from instruction.
Instead, it should become part of the instructional design process. For
example, when preparing digital materials for students with visual
impairments, teachers must ensure that documents are compatible with
screen readers. When teaching students with hearing impairments,
teachers may need to combine visual media, written instructions,
captioned videos, and sign language support.

The fourth domain is implementation and facilitation competence.
Teachers must be able to guide students in using assistive technology
during classroom learning. This includes introducing the tool, modeling
its use, providing practice opportunities, monitoring student
difficulties, and adjusting support when needed. Some students may
require repeated guidance before they can use assistive technology
independently. Therefore, teacher facilitation remains important even
when technology is available [14, 22, 23].
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The fifth domain is collaborative competence. Assistive technology
integration requires collaboration among teachers, parents, school
leaders, therapists, technology providers, and policymakers. Teachers
need to communicate with parents to ensure continuity of technology use
at home, work with school leaders to obtain resources, and collaborate
with specialists to determine appropriate tools for students. This
collaborative dimension is essential because assistive technology use
often extends beyond the classroom.

3.3. Types and functions of assistive technology in special
schools

The second major finding concerns the types and functions of
assistive technology used in special education. The reviewed literature
indicates that assistive technology varies according to the type of
disability and learning barrier experienced by students (Table 5).
Therefore, teachers must be able to match the technology with the
specific needs of each learner [28, 29].

For students with hearing impairments, assistive technology includes
hearing aids, cochlear implants, FM systems, captioning tools, visual
learning media, speech-to-text applications, and sign language
applications. These technologies can support communication, access to
instruction, and classroom participation. However, their effectiveness
depends on teachers’ ability to combine technological tools with
appropriate communication strategies. For students with visual
impairments, assistive technology includes screen readers, text-to-
speech tools, braille displays, audio books, tactile graphics, and
accessible digital documents. These tools help students access written
materials, digital content, and learning resources. However, teachers
must understand accessibility principles, such as preparing readable
document formats, using alternative text for images, and ensuring
compatibility with screen reader software.

For students with intellectual disabilities, assistive technology may
include simplified interactive software, visual schedules, step-by-step
digital instructions, audio-visual materials, and structured learning
applications. These technologies support understanding, memory, and
task completion. However, teachers need to simplify content, repeat
instructions, and provide concrete examples. For students with autism
spectrum disorder or communication difficulties, assistive technology
includes visual communication tools, social stories, augmentative and
alternative communication devices, structured digital routines, and
visual behavior support systems. These tools can support
communication, predictability, self-regulation, and social interaction.

For students with physical disabilities, assistive technology may
include adaptive keyboards, switches, alternative input devices, eye-
tracking systems, and accessible learning platforms. These technologies
allow students to interact with digital learning materials despite motor
limitations [14, 22, 23].

Table 5
Types of assistive technology based on student needs
S tqu deegi Common Learning Relevant Assistive Pedagogical
Need Barriers Technology Function
Limited accessto  Hearing aids, cochlear Supports
Hearing  auditory instruction implants, FM systems, = communication,
impairment and spoken captioning tools, sign  auditory access, and
communication language applications visual learning
- Screen readers, text-to-  Supports access to
. Limited access to p ..
Visual . X speech tools, braille  text, digital content,
. . printed and visual . . .
impairment N devices, audio books, and independent
materials . . A
tactile graphics learning
leﬁcult}f Visual schedules, Supports
understanding Lo L K A
Intellectual simplified interactive comprehension,
e abstract concepts . ors
disability media, step-by-step repetition, and
and complex L .
; : applications structured learning
instructions
Communication  Visual communication
. . . . Supports
Autism barriers, need for tools, social stories, commumication
spectrum routine, difficulty AAC devices, . o ’
. . ] T predictability, and
disorder with social structured digital ;
. . L self-regulation
Interaction routines
Limited motor Adaptive keyboards, Supports access,
Physical access to learning  switches, eye-tracking  participation, and
disability tools and digital systems, alternative independent
devices input devices interaction
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This differentiation is important because assistive technology should
not be implemented as a one-size-fits-all solution. Teachers must
evaluate the suitability of each tool based on students’ functional needs,
learning objectives, classroom context, and available support [24].

3.4. Impact of assistive technology on accessibility and learning
participation

The reviewed literature suggests that assistive technology can
improve accessibility and learning participation when integrated
appropriately. For students with visual impairments, screen readers and
text-to-speech tools can increase access to digital learning materials and
reduce dependence on printed texts. For students with hearing
impairments, captioning, visual media, and sign language applications
can support communication and comprehension. For students with
cognitive or communication difficulties, interactive applications and
visual supports can help organize learning tasks and increase
engagement. Assistive technology also supports student independence.
When students are trained to use assistive tools effectively, they can
access materials, complete tasks, communicate ideas, and participate in
classroom activities with greater autonomy. This is especially important
in special education because the goal of learning is not only academic
achievement, but also functional independence, confidence, and
participation in social life [19—21].

In addition, assistive technology can enhance motivation and
engagement. Interactive software, audio-visual media, and adaptive
digital tools can make learning more attractive and accessible. However,
motivation does not come from technology itself. It emerges when
technology is used in meaningful, supportive, and student-centered
learning activities. Therefore, teacher competence remains central to
ensuring that assistive technology contributes to learning rather than
becoming a passive or unused device. The findings also indicate that
assistive technology can support inclusive learning environments. By
providing alternative ways to access information and express
understanding, assistive technology allows students with disabilities to
participate more equally in learning activities. This aligns with inclusive
education principles, which emphasize accessibility, participation, and
the removal of barriers.

3.5. Barriers to assistive technology integration

Despite its potential benefits, the implementation of assistive
technology in special schools still faces several barriers. The first barrier
is limited teacher training. Many teachers may have positive attitudes
toward technology but lack sufficient training to select, operate, and
integrate assistive tools into instruction. One-time workshops are often
insufficient because assistive technology use requires continuous
practice, mentoring, and classroom-based support [19—21].

Table 6
Barriers and recommended strategies for assistive technology
implementation

Barrier Explanation Recommended Strategy
- Teachers may lack knowledge Proylde continuous
Limited teacher ) professional development,
. of how to use and integrate .
training e mentoring, and classroom-
assistive technology .
based coaching
Schools may lack devices, Strengthen school facilities and
Inadequate . . M L
. internet access, maintenance  prioritize assistive technology
infrastructure . . B :
systems, or accessible materials in school planning
Limited technical .Teacheys may struggle w_1th Establish technical support
support installation, troubleshooting, teams or partnerships with

and maintenance technology providers

Assistive technology may not be Integrate assistive technology

Weak curriculum connected to lesson plans and  into instructional design and

integration

assessment curriculum planning
.. . Implementation may not be Develop pohq es for
Limited policy . . procurement, maintenance,
. sustainable without S
and funding teacher training, and

institutional support evaluation
Provide targeted support for
under-resourced SLB and
inclusive schools

Unequal access
across regions

Rural schools may have fewer
resources than urban schools

The second barrier is inadequate infrastructure. Some schools may
lack stable internet access, sufficient devices, maintenance support, or
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accessible digital resources. This barrier is especially significant in rural
and under-resourced areas. When infrastructure is limited, teachers may
find it difficult to integrate assistive technology consistently

The third barrier is limited technical support. Assistive technologies
often require installation, maintenance, troubleshooting, and updates.
Without technical support, teachers may stop using devices when
technical problems occur. This indicates that assistive technology
integration should be supported by school-level systems, not only by
individual teacher initiative. The fourth barrier is weak curriculum
integration. In many cases, assistive technology is introduced as an
additional tool rather than being embedded in lesson planning, learning
objectives, classroom activities, and assessment. As a result, the
technology may be available but not used meaningfully. Teachers need
guidance on how to integrate assistive tools into curriculum

implementation.
The fifth barrier is limited institutional policy and funding.
Sustainable  implementation requires procurement  policies,

maintenance budgets, teacher training programs, and monitoring
systems. Without institutional commitment, assistive technology use
may depend on temporary projects or individual teacher motivation
challenges. Positive family involvement can reduce anxiety and increase
the child’s willingness to participate in religious activities.

3.6. Professional development for technopedagogical competence

The findings indicate that teacher professional development is a key
strategy for improving assistive technology integration. Professional
development should not focus only on technical skills. It should also
address pedagogical design, disability-specific adaptation, classroom
facilitation, evaluation, and collaboration [19—21]. An effective
professional development model should include several components.
First, teachers need foundational training on different types of assistive
technology and their relevance to various disability categories. Second,
teachers need practical workshops that allow them to design accessible
learning materials and lesson plans. Third, teachers need classroom-
based mentoring to apply the technology in real teaching contexts.
Fourth, schools should establish teacher learning communities where
teachers can share experiences, challenges, and solutions. Fifth,
professional development should include evaluation of whether assistive
technology improves student access, participation, and learning
outcomes.

The professional development process should also be aligned with
the TPACK framework. Teachers should be supported in integrating
technological knowledge, pedagogical knowledge, and content
knowledge. In special education, this integration must be expanded to
include disability-specific understanding. Therefore, a TPACK-based
professional development program for SLB teachers should not only
teach teachers how to use technology, but also how to adapt technology
to students’ functional needs and learning barriers [30].

3.7. Conceptual framework of technopedagogical competence for
assistive technology integration

Based on the thematic synthesis, this study proposes a conceptual
framework for technopedagogical competence in assistive technology
integration. The framework consists of five competency domains
supported by institutional and collaborative factors. At the center of the
framework is the teacher’s ability to design accessible learning
experiences. This ability is shaped by disability-specific pedagogical
competence, assistive technology knowledge, instructional design
competence, implementation and facilitation competence, and
collaborative competence. These domains interact with school
infrastructure, professional development, policy support, and technical
assistance.

This framework shows that effective assistive technology integration
requires more than device availability. It requires competent teachers,
adaptive instructional design, collaborative support, and institutional
commitment. In this sense, assistive technology should be understood as
part of a broader inclusive education system.

The results of this review emphasize that technopedagogical
competence is central to the effective use of assistive technology in
special schools. The findings support the argument that special school
teachers need competencies that combine technological ability,
pedagogical understanding, content knowledge, and disability-specific
sensitivity. General digital competence is not enough because assistive
technology is closely connected to students’ functional needs and
accessibility barriers.
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The review also indicates that assistive technology integration
should be based on student-centered and disability-responsive
pedagogy. Different students require different tools, strategies, and
levels of support. Therefore, teachers must be able to assess students’
learning barriers and select appropriate technologies accordingly. This
finding challenges the assumption that providing devices alone will
automatically improve learning. Instead, technology becomes effective
only when it is used through appropriate instructional planning and
teacher facilitation.

Table 7
Conceptual framework for technopedagogical competence in assistive
technology integration

Framework Main Focus Practical Application Expected Outcome
Component
P Understanding Identifying .
Disability- s R appropriate More responsive and
. students’ learning . . R .
specific o instructional individualized
characteristics and . :
pedagogy barri adaptations for each learning
arriers
student
o Understan'dmg Selecting
Assistive tools, devices, .
technologies based Better access to
technology software, and . .
R on student needs and learning materials
knowledge accessibility .
learning goals
features
Designing Cljeatmg captl(?ned Meaningful
. $ videos, accessible . .
Instructional accessible and . integration of
; . . documents, visual .
design adaptive learning technology into
s supports, or 3
activities s : s learning
interactive activities
Supporting MOdel.ng guiding, Improved
Classroom ; monitoring, and L
e s students during R participation and
facilitation adjusting technology .
technology use " lse independence
Building support Coordinating
among teachers, technology use, Sustainable assistive
Collaboration  parents, school training, technology
leaders, and maintenance, and implementation
specialists evaluation
Providing Funding devices, L
. Lo, ong-term
- infrastructure, maintaining tools, . .
Institutional . > improvement in
policy, and and organizing pgen
support . . accessibility and
technical professional learning quali
assistance development 8 quality

Another important point is that assistive technology should be
integrated into the curriculum rather than used as a separate support
tool. Teachers need to connect assistive technology with learning
objectives, teaching strategies, classroom activities, and assessment.
This requires a shift from technology as a device to technology as an
instructional system. Such a shift can be achieved through continuous
professional development and school-based support.

The findings also highlight the importance of institutional
responsibility. If assistive technology implementation depends only on
individual teachers, it may not be sustainable. Schools need to provide
infrastructure, technical support, training programs, and policies that
encourage the use of assistive technology. Government and educational
authorities also need to support special schools, especially those in rural
or under-resourced areas [31].

Overall, this study suggests that the integration of assistive
technology in special schools should be viewed as a multidimensional
process involving teacher competence, student needs, pedagogical
design, technology suitability, collaboration, and institutional support.
Strengthening technopedagogical competencies among special school
teachers is therefore essential for improving accessibility, participation,
independence, and learning quality among students with special needs.
[3, 11].

4. Conclusion

This study synthesized the technopedagogical competencies
required by special school teachers in integrating assistive
technology to support students with special needs. The findings
indicate that the effective use of assistive technology in special
schools does not depend solely on the availability of devices or
digital applications. Instead, it requires teachers’ ability to
understand students’ disability-specific needs, select appropriate
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assistive tools, design accessible learning activities, facilitate
technology use in the classroom, and collaborate with relevant
stakeholders.

The review identified five interrelated competency domains
that are essential for assistive technology integration: disability-
specific pedagogical competence, assistive technology knowledge,
instructional design competence, implementation and facilitation
competence, and collaborative competence. These competencies
enable teachers to use assistive technology not merely as a
technical aid, but as an integral part of adaptive and inclusive
learning. Technologies such as hearing aids, cochlear implants,
screen readers, text-to-speech tools, braille devices, sign language
applications, visual communication tools, and interactive
software can enhance accessibility, participation, independence,
and learning quality when they are aligned with students’ needs
and learning objectives.

The findings also show that several barriers still limit the
effective implementation of assistive technology in special
schools. These barriers include limited teacher training,
inadequate infrastructure, lack of technical support, weak
curriculum integration, limited institutional policy, and unequal
access to assistive technology across regions. Therefore,
strengthening teachers’” technopedagogical competencies
requires continuous professional development, school-based
technical support, adequate infrastructure, collaborative
partnerships, and inclusive education policies that support
sustainable implementation.

This study contributes to the conceptual development of
technopedagogical competence in special education by
emphasizing the integration of technology, pedagogy, content
knowledge, and disability-specific understanding. The proposed
competency framework can serve as a reference for special school
teachers, school leaders, teacher education institutions, and
policymakers in designing professional development programs
and assistive technology implementation strategies.

However, this study is limited by its literature-based approach
and does not include direct empirical data from teachers,
students, or school settings. Future research is recommended to
validate the proposed competency framework through field
studies, surveys, interviews, classroom observations, or
intervention-based research in special schools. Further studies
may also examine the effectiveness of specific assistive
technologies for different disability categories and evaluate how
teacher training programs influence the sustainable use of
assistive technology in inclusive and special education contexts..
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