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A B S T R A K 

Pembelajaran matematika bagi siswa penyandang disabilitas sering kali 
menghadapi berbagai tantangan, seperti rendahnya pemahaman terhadap konsep 
abstrak dan keterbatasan dalam penggunaan media yang adaptif. Penelitian ini 
bertujuan untuk menginvestigasi pemanfaatan math-manipulatives sebagai 
teknologi bantu (assistive technology) untuk mendukung pembelajaran 
matematika yang lebih inklusif dan interaktif. Penelitian ini menggunakan 
pendekatan kualitatif dengan desain eksploratif. Data dikumpulkan melalui Focus 
Group Discussion (FGD) dan wawancara mendalam dengan melibatkan guru dan 
siswa sebagai responden utama. Analisis data dilakukan menggunakan metode 
tematik untuk mengidentifikasi pola penggunaan math-manipulatives dalam 
pembelajaran. Hasil penelitian menunjukkan bahwa math-manipulatives, seperti 
papan bilangan, kartu angka, dan alat visual lainnya, memberikan dampak 
signifikan dalam meningkatkan pemahaman konsep matematika secara konkret. 
Penggunaan math-manipulatives juga mendorong motivasi belajar siswa serta 
keterlibatan aktif mereka dalam proses pembelajaran, terutama saat bekerja dalam 
kelompok. Selain itu, keberadaan media ini membantu guru dalam merancang 
pembelajaran yang lebih adaptif terhadap kebutuhan siswa. Simpulan penelitian 
menegaskan bahwa math-manipulatives sebagai teknologi bantu memiliki potensi 
besar dalam mendukung pembelajaran matematika bagi siswa penyandang 
disabilitas, baik dari aspek kognitif maupun afektif. Informasi terbaru pada 
penelitian ini memberikan kontribusi penting terhadap pengembangan ilmu 
pengetahuan dalam bidang pendidikan inklusif dan teknologi pendidikan.  
 

A B S T R A C T 

Mathematics education for students with disabilities often faces various challenges, such as difficulties in understanding 
abstract concepts and limitations in using adaptive media. This study aims to investigate the utilization of math 
manipulatives as assistive technology to support more inclusive and interactive mathematics learning. Employing a 
qualitative approach with an exploratory design, data were collected through focus group discussions (FGDs) and in-
depth interviews involving teachers and students as primary respondents. Thematic analysis was used to identify 
patterns in the application of math manipulatives during the learning process. The findings reveal that math 
manipulatives, such as number boards, numeric cards, and other visual tools, significantly enhance students' 
comprehension of mathematical concepts concretely. Furthermore, the use of math manipulatives fosters students' 
learning motivation and active participation, particularly in group work. Additionally, these tools assist teachers in 
designing lessons that are more adaptive to students’ needs. The study concludes that math manipulatives as assistive 
technology holds substantial potential to support mathematics education for students with disabilities, addressing both 
cognitive and affective aspects. The latest information in this research provides an important contribution to the 
development of science in the field of inclusive education and educational technology. 

 

1. INTRODUCTION 

Mathematics learning at the elementary school level has an important role in building the 
foundations of logical, numerical, and problem-solving thinking for students (Sidik et al., 2024; Siregar et 
al., 2024). However, the challenges faced by students with disabilities in understanding mathematical 
concepts are often more complex than those faced by students without disabilities. This is in line with 
previous research which states that children with special needs have difficulty learning Mathematics 
(Anditiasari, 2020; Sakiinatullaila et al., 2020). This can be caused by cognitive, sensory, or physical barriers 
that affect students' ability to receive and process information. To overcome these barriers, an inclusive 
learning approach and the use of assistive technology are needed to support students in understanding 
abstract mathematical concepts. 
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Technology plays an important role in various fields, including education (Isti'ana, 2024; 
Fricticarani et al., 2023; Manan, 2023). 21st century learning is closely related to technology and 
information.(Rahayu, Iskandar, & Abidin, 2022; Septikasari & Frasandy, 2018). One form of assistive 
technology that is increasingly being used in mathematics learning for students with disabilities is math-
manipulatives. Previous research suggests that virtual manipulatives can support the learning of students 
with disabilities (Bouck et al., 2020; Park et al., 2022). Math-manipulatives are concrete learning tools that 
allow students to manipulate physical objects to understand mathematical concepts more visually and 
kinesthetically. The use of manipulatives such as building blocks, magnetic numbers, geometry boards, and 
others, not only help students visualize abstract concepts, but also give them the opportunity to be actively 
involved in the learning process. For students with disabilities, manipulatives also function as assistive 
technology that can overcome physical and sensory limitations, while increasing their participation in 
learning. Assistive technology or assistive technology is a tool for assisting, adaptive, and rehabilitative 
purposes for individuals with disabilities that includes almost anything that can be used to compensate for 
a lack of a particular ability (Desmond et al., 2018; MacLachlan et al., 2018). Assistive technology can help 
children with disabilities learn (Azzahra et al., 2024; Zen, Rachim, & Apsari, 2024). Previous research states 
that assistive technology can overcome the learning difficulties of blind students in mathematics (Rosita et 
al., 2022; Daroni et al., 2018). 

A number of studies have shown that the use of manipulative Mathematics media can improve 
students' learning outcomes, conceptual understanding, motivation, and self-confidence in Mathematics 
learning (Rahmat et al., 2023; Martiasari & Kelana, 2022; Murni et al., 2022). However, the limited number 
of studies that specifically examine the effectiveness of math-manipulatives as assistive technology in the 
context of learning for students with disabilities in elementary schools opens up space for further research. 
This is important considering the differences in characteristics and needs of each student with disabilities, 
which require an individual approach in the application of learning aids. This study aims to investigate how 
math-manipulatives are used as assistive technology to support mathematics learning for students with 
disabilities in elementary schools. Specifically, this study will explore the types of math-manipulatives used, 
how they are used, and their impact on students' understanding of mathematical concepts, student 
engagement, and their ability to solve mathematical problems. It is hoped that the results of this study will 
provide new insights into the importance of utilizing math-manipulatives as inclusive assistive technology 
and provide recommendations for educators in designing more adaptive learning for students with 
disabilities. 

 

2. METHOD 

Study Design 
This research uses a qualitative approach with an exploratory design (Mudjiyanto, 2018). This 

study aims to analyze and describe in depth the use of math-manipulatives as assistive technology in 
mathematics learning for students with disabilities in elementary schools. The exploratory design was 
chosen because it is appropriate for exploring a comprehensive understanding of complex and under-
researched phenomena, especially related to the use of math-manipulatives in the context of inclusive 
education. This approach allows researchers to explore more broadly the role of assistive technology in 
supporting the understanding of mathematical concepts for students with various special needs. Through 
qualitative methods, researchers can interact directly with teachers, students, and related parties who have 
practical knowledge on this topic, thus allowing for deeper data collection on perceptions, experiences, and 
challenges faced in the use of math-manipulatives in inclusive classrooms (Tracy, 2019). 

 
Participants 

Participants in this study consisted of a number of teachers and students with disabilities who were 
in an inclusive elementary school. The teachers involved were mathematics teachers with experience in 
using math-manipulatives as a learning aid. These teachers were selected based on the criteria of experience 
teaching students with disabilities, so they were expected to have a deep understanding of student needs 
and adaptive teaching strategies. Meanwhile, the students who participated were students with disabilities 
with various special needs backgrounds, such as physical disabilities, sensory disabilities, and cognitive 
barriers. The selection of students was carried out by purposive sampling, with the criteria of students who 
had difficulties in understanding mathematical concepts and had been involved in learning using math-
manipulatives. Their involvement in this study was important to explore direct experience in utilizing math-
manipulatives as assistive technology in mathematics learning, as well as to understand the impact of this 
tool on their involvement and understanding of concepts. 

 



International Journal of Elementary Education, Vol. 8, No. 3, 2024, pp. 519-527               521 

I Wayan Widiana / Assistive Technology in Mathematics Education: Investigating the Effectiveness of Math Manipulatives for 
Students with Disabilities 

 

Data Collection 
The data collection method in this study was carried out through Focus Group Discussion (FGD) 

and in-depth interviews to explore more comprehensive information related to the use of math-
manipulatives as assistive technology in mathematics learning for students with disabilities in elementary 
schools. FGD involved teachers who had experience in teaching students with special needs, aiming to 
discuss their experiences, strategies, and challenges they faced in utilizing math-manipulatives. This group 
discussion provided an opportunity for participants to share views and best practices, while revealing 
various perspectives on the role of assistive technology in supporting inclusive mathematics learning. FGD 
also allowed researchers to capture the dynamics of interactions between teachers, as well as obtain richer 
data through the exchange of ideas and joint reflection. In addition to the FGD, in-depth interviews were 
conducted individually with teachers and students with disabilities who were participants. In-depth 
interviews were designed to dig deeper into the participants' personal experiences, especially regarding the 
effectiveness of using math-manipulatives in improving students' understanding of mathematical concepts. 
With these interviews, researchers were able to identify perceptions, challenges, and special needs 
experienced by students and teachers in the learning process. 
 
Instruments 

The instruments used in the Focus Group Discussion (FGD) and in-depth interviews were designed 
to collect relevant data on the use of math-manipulatives as assistive technology in mathematics learning 
for students with disabilities. This instrument is in the form of a semi-structured discussion and interview 
guide, which provides flexibility for researchers to further explore participant responses, while remaining 
focused on the research objectives. Examples of questions used as guidelines in the implementation of FGD 
and in-depth interviews are presented in Table 1. 
 
Table 1. The Example of questions 

Data 
Collection 
Methods 

Target Example of Questions 

Focus group discussion What is your experience in using math-manipulatives in mathematics 
learning for students with disabilities? 
What types of math manipulatives do you use most often, and how 
effective do you think they are? 
What are some challenges you face when using math manipulatives with 
students who have a variety of special needs? 
How do you think math-manipulatives can help increase the 
engagement of students with disabilities in learning? 
Do you feel there are any special needs or modifications that should be 
made to better accommodate students with specific disabilities? 

In-depth 
interview 

Teacher Can you tell us more about your experiences using math manipulatives 
with specific students with disabilities? 
How do students respond when using math-manipulatives? Do they find 
it easier to understand the material? 
What technical or pedagogical barriers have you encountered when 
using math manipulatives in the classroom? 
How do you think math manipulatives can be adapted to be more 
effective for students with different disabilities? 

Student How do you feel when learning math using tools like math-
manipulatives? 
Did the tool help you understand the lesson? If so, which part did you 
find most helpful? 
Are there any difficulties you experience when using math-
manipulatives? 
Do you find it easier to learn math with these tools than with other 
methods? Why? 

 
Data Analysis 

Data analysis in this study was conducted using a thematic analysis approach, which allows 
researchers to identify, analyze, and report key patterns or themes that emerge from data collected through 
Focus Group Discussions (FGDs) and in-depth interviews. The analysis process began with the transcription 
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of all recorded discussions and interviews, followed by a thorough reading to understand the context and 
content of the data. Next, the researcher coded the data by marking relevant pieces of information according 
to themes related to the use of math-manipulatives as assistive technology. After coding, the themes that 
emerged were analyzed in depth to understand their meaning and implications in the context of 
mathematics learning for students with disabilities. The results of the analysis were then compiled in the 
form of a narrative that describes the experiences, perceptions, and challenges faced by teachers and 
students, so as to provide comprehensive and in-depth insights into the research topic. 
 
Validity and Reliability 

To determine the credibility and validity of this research data, the researcher applied several 
triangulation strategies, including triangulation of sources, methods, and researchers. Source triangulation 
was carried out by comparing information obtained from various participants, such as teachers and 
students, to ensure consistency and diversity of perspectives in the use of math-manipulatives. 
Furthermore, method triangulation was applied by using FGD and in-depth interviews as data collection 
methods, so that it could produce more comprehensive and in-depth data. The researcher also involved 
colleagues in the data analysis process to obtain objective feedback and enrich the interpretation of the 
results. In addition, the researcher conducted member checking by confirming the initial findings with 
several participants to ensure that the interpretation of the data produced was in accordance with their 
experiences. Through these steps, the credibility and validity of the research data can be strengthened, 
providing more confidence in the findings produced. 
 
Ethical Considerations 

This study has obtained ethical approval from the Research Ethics Committee, Ganesha University 
of Education, Indonesia. Throughout the research process, research ethics standards were strictly followed, 
including obtaining written consent from all participants through the informed consent process.informed 
consent. Participants were given detailed explanations about the purpose, procedures, and potential 
benefits of the study and their right to withdraw at any time without any consequences. Confidentiality of 
participant data was ensured by using anonymous identification codes and storing data in a secure format. 
Participation in the study was voluntary, and no pressure or coercion was applied to participants to 
participate in the study. 

 

3. RESULT AND DISCUSSION 

Result 
The Use of Math-Manipulatives in Mathematics Learning 

 The findings from the Focus Group Discussion (FGD) and in-depth interviews revealed that various 
types of math-manipulatives are used in mathematics learning for students with disabilities, which serve to 
facilitate understanding of concepts and increase student engagement. One of the most commonly used 
types is physical teaching aids. For example, number blocks and beads are used to teach concepts.addition 
and subtraction. These tools allow students to directly see and feel numbers, thus helping them to better 
understand basic mathematical operations. In addition, number boards are also often used. Number boards 
allow students to visualize the relationship between numbers and number concepts, and help them learn to 
arrange numbers in sequence. Students can use their fingers to point to the numbers on the board, thus 
supporting their fine motor development while strengthening their numerical understanding. 

Number cards are another type of math-manipulative that is widely used. They can be used in a 
variety of activities such as card games to teach number order or number recognition. Teachers report that 
students show increased interest and engagement when using number cards, which makes the learning 
process more interactive and fun. In addition to physical tools, there are also educational software or 
applications based on augmented reality (AR) that are utilized by some teachers. These applications allow 
students to interact with mathematical concepts in an engaging virtual environment. For example, using an 
AR application to draw geometric shapes in the air, students can see and manipulate the shapes in real-time, 
providing a richer learning experience. 

Finally, visual aids such as diagrams and graphs also fall under the category of math-manipulatives. 
These tools help students understand relationships between data, as well as visualize numerical 
information in a clearer way. Venn diagrams or bar graphs are used to teach the concepts of comparison and 
classification, which are very useful in simple statistics lessons. 
 
Teachers' Experiences in Using Math-Manipulatives 
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 Teachers highlighted that the use of math-manipulatives has brought significant changes in the way 
they teach and the way students understand mathematical concepts. One experience that is often shared is 
the use of number blocks. Teachers reported that this tool not only makes it easier for students to 
understand addition and subtraction, but also helps them develop fine motor skills. “When they hold and 
arrange the number blocks, I see them become more active and enthusiastic about learning,” said one 
teacher. 

Positive experiences also emerged when using the number board. Teachers observed that the 
number board greatly helped students understand the order of numbers and number concepts. One teacher 
explained, “I often use the number board to introduce the concept of fractions. This way, students can see 
and feel for themselves how fractions are formed.” The teacher emphasized that the number board allows 
students to interact directly with the concepts being taught, thus deepening their understanding. 

Number cards have also become a popular tool among teachers. They create various games using 
them to teach number recognition and basic operations. “I often play games with number cards, and 
students really enjoy them. They not only learn numbers, but also learn to work together with their friends,” 
said one teacher. The use of number cards provides a fun and interactive learning atmosphere, which has 
been shown to increase student motivation. 

Some teachers also reported positive experiences when using augmented reality (AR)-based 
educational software. One teacher shared, “When I use AR applications to teach geometry, I see students are 
so captivated. They can manipulate 3D shapes, and this really helps them understand concepts that were 
previously difficult.” The use of this technology allows students to interact with the subject matter in an 
innovative and engaging way. In addition, teachers reported that they faced several challenges in using math-
manipulatives. One major challenge was the limited tools and resources available in the school. “We often 
have difficulty getting the right manipulatives. Sometimes, we have to make the tools ourselves so that we 
can use them in our lessons,” explained one teacher. Despite the challenges, teachers remain optimistic and 
committed to creating the best learning experience for their students. 

The teachers' experience in using math-manipulatives shows that this tool not only functions as a 
teaching aid, but also as a link between students and the mathematical concepts being taught. Through the 
use of math-manipulatives, teachers can create a more inclusive learning environment and523responsive 
to the needs of students with disabilities. 
 
Students' Perceptions of Math-Manipulatives 

 Students generally feel that math-manipulatives are very helpful in understanding previously 
difficult mathematical concepts. One type of math-manipulative that is often used is number blocks. 
Students said that by using number blocks, they can more easily describe and manipulate numbers in 
addition and subtraction operations. "I like playing with these blocks. They make the numbers look real and 
I understand them better," said one student. 

In addition, the use of number boards also has a positive impact. Many students feel more engaged 
when they can use the number board to draw or show numbers. “With the number board, I can see and 
arrange the numbers the way I want. It really helps when I’m learning fractions,” said one student. This 
interactive experience allows them to understand the relationship between numbers and mathematical 
concepts in a more concrete way. 

Students also expressed their joy when using number cards in learning activities. Number cards are 
used in various games that involve recognizing and sequencing numbers. “I really like this card game! It feels 
like playing, but I also learn a lot about numbers,” said one student, showing how games can make the 
learning process fun. 

Meanwhile, when talking about the use of educational software based on augmented reality (AR), 
students showed high enthusiasm. They felt that this technology brought a new and interesting learning 
experience. “When I see 3D shapes in the AR application, I feel like I am in another world! I can rotate and 
see the shape from different sides,” said a student excitedly. This experience not only improved their 
understanding of geometry but also made them feel more confident in learning. 

However, not all students’ perceptions were positive. Some students expressed challenges they 
faced when using math-manipulatives. For example, some students felt confused about the use of certain 
tools, such as diagrams and graphs. “Sometimes, I don’t know where to look. The diagrams look 
complicated,” complained one student. These challenges show that while math-manipulatives have benefits, 
it is important for teachers to provide the right support and guidance so that students can maximize their 
use. 
 
Challenges in Implementing Math-Manipulatives 
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 One of the main challenges identified was the lack of tools and resources. Many teachers reported 
that they did not always have adequate access to the various types of math-manipulatives needed. For 
example, several teachers complained about the lack of number blocks and number cards that could be used 
effectively in the classroom. “We often lack the tools needed to help students learn. I have to make some of 
my own tools to teach basic concepts,” said one teacher. These limitations hinder teachers’ efforts to provide 
optimal learning experiences for students. 

Another challenge is related to teacher training and knowledge in using math-manipulatives. Some 
teachers feel inadequately trained in how to effectively integrate math-manipulatives into the learning 
process. “I feel like sometimes I don’t know the best way to use the tools. There are a lot of tools out there, 
but I feel confused about which one is best for my students,” said one teacher. This lack of knowledge about 
the use and application of math-manipulatives can reduce the effectiveness of the tools in improving student 
understanding. 

In addition, students themselves also experienced challenges in adapting to the math-manipulatives 
used. For example, when using diagrams and graphs, some students found it difficult to understand the 
information presented. “Sometimes, I get confused looking at the diagram. It looks complicated and I don’t 
know what to do,” said one student. This difficulty shows that although math-manipulatives can improve 
understanding, they also require sufficient guidance to ensure that students can use the tools effectively. 

Classroom space issues also pose a significant challenge. Several teachers mentioned that limited 
classroom space makes it difficult to use physical teaching aids optimally. “We don’t have enough space to 
spread out these tools. When we try to use the number board, for example, the classroom becomes too 
crowded,” explained one teacher. This limited space hinders interactive activities involving math-
manipulatives, which would otherwise increase student engagement. 
 
Benefits of Math-Manipulatives for Students with Disabilities 

One of the most frequently mentioned benefits is an increased understanding of concrete 
mathematical concepts. Math-manipulatives such as number blocks and number boards help students see 
and feel abstract concepts more clearly. For example, using number blocks allows students to visualize 
addition and subtraction operations. One teacher commented, “Number blocks make it easier for students 
to understand the concept of addition and subtraction. They can move the blocks around and see the results 
clearly.” 

Another benefit is increased student engagement and motivation in learning. Many students feel 
more interested in learning mathematics when they use interactive and fun math-manipulatives. “My 
students are more enthusiastic when using number cards in math games. They are happy because they are 
learning while playing,” said a teacher. This higher student engagement not only increases their interest in 
math lessons but also encourages their active participation in the learning process. 

Additionally, math manipulatives provide important support for students in developing cognitive 
and motor skills. Using manipulatives such as plastic coins to understand fraction concepts or interactive 
rulers to measure lengths provides students with opportunities to practice their motor skills while 
deepening their cognitive understanding of math concepts. “I find that my kids are more focused and 
engaged when they can touch and manipulate objects directly,” said one teacher. This support is especially 
important for students with disabilities who require a wider variety of learning methods to meet their 
needs. 

Students also reported that math-manipulatives helped them solve problems and boosted their 
confidence. Using a number board, for example, allows students to visually understand the steps involved 
in solving more complex math problems. One student said, “With the number board, I can clearly see how 
the numbers move. It makes me feel more confident that I can solve the problems.” This sense of confidence 
is crucial in learning math, as many students with disabilities feel fearful or anxious when faced with the 
subject. 

Another benefit found was the increase in social interaction between students during the learning 
process. Some math-manipulatives were used in the context of group games, where students were 
encouraged to work together and discuss with their friends. For example, in the use of number game cards, 
students collaborated to complete tasks involving sequencing or number operations. “When they play 
together with manipulatives, they learn more than just math. They also learn to work together,” said one 
teacher, highlighting the positive impact of using math-manipulatives on the development of students’ social 
skills. 
Discussion 

The discussion of the findings of this study revealed that math-manipulatives play an important role 
in supporting mathematics learning for students with disabilities. This finding is consistent with previous 
studies which stated that learning with the help of manipulative teaching aids effectively improves the 
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mathematical imagination skills of students with special needs, especially deaf students (Siahaan et al., 
2022; Ni'mah & Sugiman, 2020). Mathematical manipulative teaching aids can help students to more easily 
understand abstract mathematical concepts (Yulia et al., 2021; Kania, 2018). The results of this study 
reinforce these findings, with the addition of a specific context for students with disabilities in elementary 
schools. 

In terms of the use of math-manipulatives, this study revealed that teachers face challenges in 
selecting and integrating these tools into everyday learning. Teachers often feel under-trained and under-
confident in using them. This is in line with previous studies that state that teachers act as facilitators in the 
application of manipulative media, other studies also state that teachers must train themselves in using 
math manipulative media so that students can use them effectively (Lantz & Miller, 2020; Hasyim et al., 
2019). Teachers’ inability to select the right tools for a particular learning situation can hinder the full 
benefits of math-manipulatives. In the context of this study, teachers reported that tools such as number 
cards and number boards were very useful, but their use required further training to maximize their 
potential. 

Students' perceptions of math-manipulatives also showed positive results, where students felt more 
confident and interested in learning mathematics when manipulatives were used. This finding is in line with 
previous research which found that math-manipulatives can increase students' self-confidence and 
motivation (Wondo & Meke, 2021; Ristanti, 2016). In this study, math-manipulatives such as number boards 
and visual diagrams helped students with disabilities to better understand abstract concepts in a more fun 
and interactive way. However, some students reported initial difficulties in adapting to these tools, which 
underscores the importance of proper support and guidance from teachers during the learning process. 

In terms of challenges in implementation, limited resources and lack of support from the school are 
the main obstacles faced by teachers. This is in line with previous research findings which stated that limited 
funds and teacher knowledge are the causes of limited manipulative teaching aids in schools, other studies 
also stated that teachers lack knowledge and skills in using concrete mathematical manipulative media 
(Setiyani et al., 2021; Suryawan et al., 2021). In addition, the limited classroom space was also a challenge 
in this study, which made the use of math-manipulatives such as number boards more difficult to implement 
in optimal learning situations. These limitations show that in addition to providing the right tools, adequate 
training and infrastructure support are also important to ensure the success of using math-manipulatives 
in mathematics learning. 

In terms of the benefits of math-manipulatives for students with disabilities, the results of this study 
confirm the positive impact of using these tools in increasing student understanding and engagement. 
Previous studies have shown that manipulatives can help students with special needs by providing concrete 
representations of abstract mathematical concepts, other studies have also mentioned that the use of 
manipulatives for teaching mathematics has been successful for students who are at risk or identified with 
disabilities (Tjandra, 2023; Peltier et al., 2019). Moreover, the benefits of math-manipulatives in this study 
also include improving students' social skills, especially when used in group activities. These findings 
suggest that in addition to supporting cognitive understanding, math-manipulatives also have the potential 
to improve students' social interactions through collaboration and cooperation. 
The results of this study provide an important contribution to the development of science in the field of 
inclusive education and educational technology. This study underscores the need for the integration of 
manipulative tools in mathematics learning, especially for students with disabilities. The impact of these 
findings suggests the importance of developing more in-depth teacher training programs and providing 
adequate resources in schools to ensure that math-manipulatives can be implemented effectively. Thus, the 
latest information in this study not only supports previous research on the benefits of math-manipulatives, 
but also expands the discourse on the importance of systemic support for teachers and students in inclusive 
mathematics learning. 

 

4. CONCLUSION 

The conclusion of this study shows that the use of math-manipulatives as assistive technology in 
mathematics learning for students with disabilities in elementary schools has a significant positive impact. 
Math-manipulatives, such as number boards, number cards, and other visual tools, help students 
understand mathematical concepts more concretely, increase learning motivation, and strengthen social 
skills through group work. However, challenges in its implementation include limited resources, classroom 
space, and lack of teacher training, indicating the need for further support from schools. Overall, the latest 
information in this study confirms the importance of math-manipulatives in inclusive education and the 
need for adequate training and infrastructure to increase the effectiveness of its use. 

 



International Journal of Elementary Education, Vol. 8, No. 3, 2024, pp. 519-527                526 

IJEE. P-ISSN: 2579-7158 E-ISSN: 2549-6050 

5. REFERENCES 

Anditiasari, N. (2020). Analisis kesulitan belajar abk (Tuna Rungu) dalam menyelesaikan soal cerita 
matematika. Mathline: Jurnal Matematika Dan Pendidikan Matematika, 5(2), 183–194. 
https://doi.org/10.31943/mathline.v5i2.162. 

Azzahra, A. H., Safitri, D., & Sujarwo, S. (2024). Peran Teknologi Non-Visual Desktop Access (NVDA) Untuk 
Siswa Tunanetra dalam Proses Pembelajaran. Jurnal Teknologi Pendidikan, 1(4). 
https://doi.org/10.47134/jtp.v1i4.606. 

Bouck, E. C., Park, J., & Stenzel, K. (2020). Virtual manipulatives as assistive technology to support students 
with disabilities with mathematics. Preventing School Failure: Alternative Education for Children 
and Youth, 64(4), 281–289. https://doi.org/10.1080/1045988X.2020.1762157. 

Daroni, G. A., Gunarhadi, & Legowo, E. (2018). Assistive technology in mathematics learning for visually 
impaired students. Tadris: Jurnal Keguruan Dan Ilmu Tarbiyah, 3(1), 1–9. 
https://doi.org/10.24042/tadris.v3i1.2406. 

Desmond, D., Layton, N., Bentley, J., Boot, F. H., Borg, J., Dhungana, B. M., & Scherer, M. J. (2018). Assistive 
technology and people: a position paper from the first global research, innovation and education 
on assistive technology (GREAT) summit. Disability and Rehabilitation: Assistive Technology, 13(4), 
437–444. https://doi.org/10.1080/17483107.2018.1471169. 

Fricticarani, A., Hayati, Am., R, R., Hoirunisa, I., & Rosdalina, G. M. (2023). Strategi pendidikan untuk sukses 
di era teknologi 5.0. Jurnal Inovasi Pendidikan Dan Teknologi Informasi (JIPTI), 4(1), 56–68. 
https://doi.org/10.52060/pti.v4i1.1173. 

Hasyim, M., Umam, A. K., Zainab, S., & Wukandari, D. (2019). Peningkatan Keterampilan Guru SDLB Melalui 
Pelatihan Media Pembelajaran Matematika Manipulatif. J-ADIMAS (Jurnal Pengabdian Kepada 
Masyarakat), 7(1), 41–45. https://doi.org/10.29100/j-adimas.v7i1.1157. 

Isti’ana, A. (2024). Integrasi Teknologi dalam Pembelajaran Pendidikan Islam. Indonesian Research Journal 
on Education, 4(1). https://doi.org/10.31004/irje.v4i1.493. 

Kania, N. (2018). Alat Peraga untuk Memahami Konsep Pecahan. Jurnal THEOREMS (The Original Research 
of Mathematics), 2(2). https://doi.org/10.31949/th.v2i2.699. 

Lantz, J., & Miller, C. (2020). The Effectiveness of Manipulatives During 1:1 Mathematics Intervention. 
Aletheia—The Alpha Chi Journal of Undergraduate Scholarship, 5(1). Retrieved from 
https://alphachihonor.org/headquarters/files/Website Files/Aletheia/Volume 5 Issue 1 Spring 
2020/Effectiveness-of-Manipulatives-During-Math-Intervention.pdf. 

MacLachlan, M., Banes, D., Bell, D., Borg, J., Donnelly, B., Fembek, M., … Hooks, H. (2018). Assistive technology 
policy: a position paper from the first global research, innovation, and education on assistive 
technology (GREAT) summit. Disability and Rehabilitation: Assistive Technology, 13(5), 454–466. 
https://doi.org/0.1080/17483107.2018.1468496. 

Manan, A. (2023). Pendidikan Islam dan Perkembangan Teknologi: Menggagas Harmoni dalam Era Digital. 
Scholastica Jurnal Pendidikan Dan Kebudayaan, 5(1). Retrieved from 
http://www.jurnal.stitnualhikmah.ac.id/index.php/scholastica/article/view/1865. 

Martiasari, A., & Kelana, J. B. (2022). Peningkatan Pemahaman Konsep Matematika Menggunakan Model 
Pembelajaran Problem Based Learning Berbantuan Media Manipulatif Untuk Siswa Sekolah Dasar. 
Jurnal Profesi Pendidikan, 1(1), 1–10. https://doi.org/10.22460/jpp.v1i1.10356. 

Mudjiyanto, B. (2018). Tipe penelitian eksploratif komunikasi. Jurnal Studi Komunikasi Dan Media, 22(1). 
https://doi.org/10.31445/jskm.2018.220105. 

Murni, F., Marjo, H. K., & Wahyuningrum, E. (2022). Pengaruh Penggunaan Media Manipulatif pada 
Pembelajaran Matematika dan Kepercayaan Diri terhadap Hasil Belajar Siswa Kelas III Sekolah 
Dasar. ELSE (Elementary School Education Journal) Jurnal Pendidikan Dan Pembelajaran Sekolah 
Dasar, 6(2), 438. https://doi.org/10.30651/else.v6i2.13434. 

Ni’mah, L., & Sugiman, S. (2020). The growth of mathematical imagination of students of a deaf school when 
learning using Problem-Based Learning assisted by manipulative teaching aids. Unnes Journal of 
Mathematics Education, 9(2), 102–107. https://doi.org/10.15294/ujme.v9i2.40540. 

Park, J., Bryant, D. P., & Shin., M. (2022). Effects of interventions using virtual manipulatives for students 
with learning disabilities: A synthesis of single-case research. Journal of Learning Disabilities, 55(4), 
325–337. https://doi.org/10.1177/00222194211006336. 

Peltier, C., Morin, K. L., Bouck, E. C., Lingo, M. E., Pulos, J. M., Scheffler, F. A., … Deardorff, M. E. (2019). A Meta-
Analysis of Single-Case Research Using Mathematics Manipulatives With Students At Risk or 
Identified With a Disability. The Journal of Special Education, 54(1). 
https://doi.org/10.1177/0022466919844516. 

Rahayu, R., Iskandar, S., & Abidin, Y. (2022). Inovasi Pembelajaran Abad 21 dan Penerapannya di Indonesia. 
Jurnal Basicedu, 6(2), 2099–2104. https://doi.org/10.31004/basicedu.v6i2.2082. 

https://doi.org/10.31943/mathline.v5i2.162
https://doi.org/10.47134/jtp.v1i4.606
https://doi.org/10.1080/1045988X.2020.1762157
https://doi.org/10.24042/tadris.v3i1.2406
https://doi.org/10.1080/17483107.2018.1471169
https://doi.org/10.52060/pti.v4i1.1173
https://doi.org/10.29100/j-adimas.v7i1.1157
https://doi.org/10.31004/irje.v4i1.493
https://doi.org/10.31949/th.v2i2.699
https://alphachihonor.org/headquarters/files/Website%20Files/Aletheia/Volume%205%20Issue%201%20Spring%202020/Effectiveness-of-Manipulatives-During-Math-Intervention.pdf
https://alphachihonor.org/headquarters/files/Website%20Files/Aletheia/Volume%205%20Issue%201%20Spring%202020/Effectiveness-of-Manipulatives-During-Math-Intervention.pdf
https://doi.org/0.1080/17483107.2018.1468496
http://www.jurnal.stitnualhikmah.ac.id/index.php/scholastica/article/view/1865
https://doi.org/10.22460/jpp.v1i1.10356
https://doi.org/10.31445/jskm.2018.220105
https://doi.org/10.30651/else.v6i2.13434
https://doi.org/10.15294/ujme.v9i2.40540
https://doi.org/10.1177/00222194211006336
https://doi.org/10.1177/0022466919844516
https://doi.org/10.31004/basicedu.v6i2.2082


International Journal of Elementary Education, Vol. 8, No. 3, 2024, pp. 519-527               527 

I Wayan Widiana / Assistive Technology in Mathematics Education: Investigating the Effectiveness of Math Manipulatives for 
Students with Disabilities 

 

Rahmat, R., Asrori, M., & Hairida, H. (2023). Pemanfaatan Media Manipulatif dalam Pembelajaran 
Matematika untuk Meningkatkan Motivasi dan Hasil Belajar Siswa Kelas VI. AS-SABIQUN, 5(6), 
1520–1537. https://doi.org/10.36088/assabiqun.v5i6.4020. 

Ristanti, Y. (2016). Peningkatan motivasi dan keterampilan hitung pecahan desimal melalui media 
manipulatif pada pembelajaran tematik-integratif SD. Jurnal Riset Pendidikan Matematika, 3(1), 
122–136. https://doi.org/10.21831/jrpm.v3i1.9686. 

Rosita, T., Nurihsan, J., Juhanaini, J., & Sunardi, S. (2022). Assistive Technology for Dyslexia Students in 
Elementary School. JPI (Jurnal Pendidikan Indonesia), 11(2), 353–361. 
https://doi.org/10.23887/jpiundiksha.v11i2.36452. 

Sakiinatullaila, N., K., F. D., Priyanto, M., Fajar, W., & Ibrahim, I. (2020). Penyebab Kesulitan Belajar 
Matematika Anak Berkebutuhan Khusus Tipe Slow Learner. Jurnal Pendidikan Matematika (Kudus), 
3(2), 151–162. https://doi.org/10.21043/jmtk.v3i2.7471. 

Septikasari, R., & Frasandy, R. N. (2018). Keterampilan 4C Abad 21 Dalam Pembelajaran Pendidikan Dasar. 
Tarbiyah Al-Awlad: Jurnal Kependidikan Islam Tingkat Dasar, 8(2), 107–117. 
https://doi.org/10.15548/alawlad.v8i2.1597. 

Setiyani, S., Ferdianto, F., Tarmidzi, T., Santi, D. P. D., Jaufillaili, J., & Erawati, T. (2021). Pelatihan Pembuatan 
Alat Peraga Manipulatif Bernuansa Budaya Lokal di SD Negeri II Kedungjaya Kabupaten Cirebon. 
KUAT: Keuangan Umum Dan Akuntansi Terapan, 3(2), 107–114. 
https://doi.org/10.31092/kuat.v3i2.1431. 

Siahaan, D. W., MS, E., Sagala, F., Togatorop, P., & Widiastuti, M. (2022). Penerapan Pembelajaran Kepada 
Anak Tunarungu Yang Terdapat Di Sekolah Slb Siborong-Borong. Jurnal Pendidikan Sosial Dan 
Humaniora, 1(4), 507–513. Retrieved from 
https://publisherqu.com/index.php/pediaqu/article/view/110. 

Sidik, M. A., Wasino, W., Sarwi, S., Subali, B., & Widiarti, N. (2024). Analisis Trend Media Pembelajaran 
Matematika Jaring-Jaring Kubus dan Balok di Sekolah Dasar Periode 2020-2024. Pendas: Jurnal 
Ilmiah Pendidikan Dasar, 9(4), 342–352. https://doi.org/10.23969/jp.v9i04.20121. 

Siregar, T., Sahala, M., Purba, N., Sinaga, E. C., & Siahaan, S. O. (2024). Analisis Kesulitan Belajar Siswa SD 
Negeri 167102 Rambutan dalam Mata Pelajaran Matematika. Jurnal Guru Kita, 8(2), 223–236. 
https://doi.org/10.24114/jgk.v8i2.53823. 

Suryawan, I. P. P., Agustika, G. N. S., Sukmana, A. I. W. I. Y., Isumunuartha, G. R., & Sanjaya, I. P. A. (2021). 
Aktivasi media pembelajaran matematika manipulatif konkrit di SD Gugus V Kecamatan Kintamani-
Bangli. Widya Laksana, 10(1), 100–110. https://doi.org/10.23887/jwl.v10i1.30266. 

Tjandra, C. (2023). Effectiveness of Using Manipulatives in Mathematics Teaching in Inclusive Education 
Programs in an Elementary School. Dharmas Education Journal (DE_Journal), 4(1), 168–178. 
https://doi.org/10.56667/dejournal.v4i1.944. 

Tracy, S. J. (2019). Qualitative Research Methods: Collecting Evidence, Crafting Analysis, Communicating 
Impact. Wiley. 

Wondo, M. T. S., & Meke, K. D. P. (2021). Analisis pengaruh sikap percaya diri siswa dalam pembelajaran 
Matematika Menggunakan model PBL berbantuan bahan manipulatif. Jupika: Jurnal Pendidikan 
Matematika, 4(1). https://doi.org/10.37478/jupika.v4i1.894. 

Yulia, S. A., Sripatmi, S., & Baidowi, B. (2021). Pengaruh Penggunaan Alat Peraga Benda Manipulatif 
Terhadap Hasil Belajar Matematika. Griya Journal of Mathematics Education and Application, 1(2). 
Retrieved from https://mathjournal.unram.ac.id/index.php/Griya/article/view/36. 

Zen, L. F., Rachim, H. A., & Apsari, N. C. (2024). Penggunaan Teknologi Asistif: Peningkatan Kemandirian 
Penyandang Disabilitas Fisik. Share: Social Work Journal, 14(2), 135–147. 
https://doi.org/10.24198/share.v14i2.52420. 

 

 

https://doi.org/10.36088/assabiqun.v5i6.4020
https://doi.org/10.21831/jrpm.v3i1.9686
https://doi.org/10.23887/jpiundiksha.v11i2.36452
https://doi.org/10.21043/jmtk.v3i2.7471
https://doi.org/10.15548/alawlad.v8i2.1597
https://doi.org/10.31092/kuat.v3i2.1431
https://publisherqu.com/index.php/pediaqu/article/view/110
https://doi.org/10.23969/jp.v9i04.20121
https://doi.org/10.24114/jgk.v8i2.53823
https://doi.org/10.23887/jwl.v10i1.30266
https://doi.org/10.56667/dejournal.v4i1.944
https://doi.org/10.37478/jupika.v4i1.894
https://mathjournal.unram.ac.id/index.php/Griya/article/view/36
https://doi.org/10.24198/share.v14i2.52420

