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1. INTRODUCTION

Children with special needs who are commonly referred to as ABK are children with different
conditions, characteristics, and needs in interaction and treatment (Syafrudin, 2019). Because of these
different conditions, characteristics, and needs, it is possible for ABK students to be unable to do things
like standard students (regular students). However, ABK students do things differently according to their
conditions (Maftuhin, 2016). Several types of disabilities are often experienced by ABK students, one of
which is hearing impairment.

In general society, children who have hearing impairment are often referred to as mute and deaf in
contrast to the world of education, which classifies them in a particular discussion, namely the deaf. The
term deaf comes from "tuna," and "deaf" tuna means more minor, and deaf means hearing. Hearing loss
or deafness is a general term that denotes the inability to hear with level severity from mild to severe
(Ariapooran, 2017). According to the World Health Organization, usually, deaf people communicate
through spoken language and can use hearing aids, cochlear implants, and other assistive devices (WHO,
2015). However, the deaf can still communicate through reading, speech and expressions, and gestures to
understand what other people are saying (Goldmann & Mallory, 1992).

Deaf students have difficulty learning vocabulary, grammar, word order, idiomatic expressions, and
other aspects of verbal communication (National Information Center for Children and Youth with Disabilities,
2004). The majority of studies show that the academic achievement of deaf students is lower than that of
regular or non-hearing students (Traxler, 2000) (Richardson & Woodley, 2001) (Richardson, Long, &
Foster, 2004). Deaf students are often described as visual learners or have a visual learning style
(Marschark & Hauser, 2012). The most effective teaching and learning process is adapted to their learning
style (Marschark et al., 2013).

Mathematics has become an exciting subject to study in recent years for deaf students (Pagligo &
Kritzer, 2012; Vesel & Robillard, 2013; Shelton & Parlin, 2016; Ariapooran, 2017; Techaraungrong,
Suksakulchai, Kaewprapan, & Murphy, 2015). Many studies report that the ability of deaf students in
mathematics is lower than regular students. This happens because mathematics is related to the mastery
of symbols, terms that have meaning, and their abstract nature (Kelly, 2003). In some specific areas of
mathematics, mathematical problem solving and measurement (Pagliaro & Kritzer, 2012), number
operations, and mathematical reasoning (Bull ef al., 2011) are the weaknesses of deaf students. Therefore,
deaf students need accommodation and modifications in the Education program they are participating in
to benefit from Education services (Hasanah, Kusuman, Ulya; 2017). Accommodation and modifications
that can be made to support the teaching and learning process of mathematics for deaf students is the use
of media following the needs and abilities of deaf students.

In designing a media for deaf students, their strengths in the visual aspect must be considered
(Marschark, Lang, & Albertini, 2006) because deaf students rely more on visual abilities than hearing
abilities both in communication and information processing (Marschark, Morrison, Lukomski, Borgna, &
Convertino, 2013; Marschank et al., 2017). Electronic media is the primary demand and characteristic of
21st-century learning (Chalkiadaki, 2018). However, in reality, the mathematics learning process for deaf
students and students with other disabilities is no different and tends to be generalized. At the same time,
deaf students and students with other needs have different needs and characteristics. Based on this
explanation, research is needed to analyze the needs of mathematics learning media materials for deaf
students.

Following current events, namely in March 2020, the emergence of infectious disease in Indonesia,
namely Covid-19. Covid-19 is an infectious disease caused by the acute respiratory syndrome coronavirus
2 (extreme). Intense respiratory syndrome coronavirus 2 or SARS-CoV-2). That is why this disease is
called COVID-19 (Coronavirus disease-2019). Since the emergence of Covid -19 to Indonesia in March
2020, the Indonesian Government and the Ministry of Education and Culture closed the learning process
to reduce the spread of the infection. All learners and teachers should undertake home study programs
or use distance learning. Distance Learning, or what we call PJ], is learning that prioritizes independence.
The teacher delivers teaching materials to students without meeting face to face in the same place.
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Learning like this can be done at the same time as well as at different times (Anggi, 2020). Distance
learning, or what is commonly called PJ], is carried out by all education actors except deaf students. The
problems faced in the distance learning process during this pandemic are the lack of attention from
parents to these students resulting in a lack of understanding and lack of understanding of the material
presented; deaf children usually follow the learning process at school with assistance and use learning
materials that are following their abilities (Hudzaifah et al. 2021).

Distance learning is a form of educational service for students experiencing distance barriers.
Distance learning bridges between being at home and avoiding transmission of Covid-19 while still
providing learning services for children (Wardani, 2020). Wardani (2020) said distance learning is a
teaching approach where students are not physically present at school. The advantages of distance
learning are flexibility, accessibility, the ability to create a self-directed learning environment, and less
time wasted. However, the disadvantage of distance learning is the loss of learning rights for students
with low motivation and discipline in learning, which is influenced by how trained teachers deliver and
make meaningful learning during distance learning.

Distance learning is the best alternative that can be done so that learning can take place even though
students are at home. Online learning is carried out using the internet to transmit knowledge (Syarifudin,
2020). Research (Syafarana & Chairani, 2020) concluded that online learning is not as easy as learning in
schools that do face-to-face. Teachers face so many challenges, such as children who do not have the desire
to learn and the lack of concentration of children with special needs when doing online learning. On the
other hand, research (Jannah, Wulandari, & Budi, 2020) explains that online learning gives children with
special needs new experiences in operating cell phones as a learning tool like other children, which can
grow their confidence.

According to the results of Huszaifah's (2021) regarding distance learning for deaf students, deaf
students show less interest in studying at home, which occurs for various reasons, including; feelings of
children who are forced to carry out learning, lack of attention in learning, teaching materials that are not
suitable for deaf students. One of the factors that can arouse student interest is teaching interesting
materials following student needs. This is in line with Slameto (2010) that interest influences learning if
the subject matter studied is not following students' interests. Students will not learn as well as possible
because there is no attraction. Students' distance education experience is not always the same as students
who hear because they cannot listen well. Lessons with subtitles are not enough. Many students have
poor reading skills and do not receive adequate benefits from subtitles (Alqraini & Paul, 2020 ).

Meaningful learning can be implemented if teachers and students interact and build strong bonds.
Chakraborty & Nafukho (2014) state that there are five things teachers should do to strengthen bonds
with students, namely (1) create and maintain a positive learning environment; (2) build a learning
community; (3) provide consistent feedback Promptly; (4) practice flexibility in using technology to
deliver the right content; and (5) provide an appropriate support system. Pacheco et al. (2020) examined
the challenges of instructional accommodation for students with disabilities during the COVID -19
pandemic at school. Many students cannot maintain the required instructional attention during online
classes at home ( Ayas et al., 2020 ). The physical attention given to every student at school cannot be
replicated at home, and accessibility issues are common. Online teaching for students is a new way of
teaching for most Indonesian teachers. The lack of proper training for teachers is a critical problem
hindering progress in the online education system. Teachers can only assess the condition of students in
the classroom; it is difficult to evaluate each student during distance education ( Pacheco et al., 2020 ).
More importantly, some students have an extra-national disability and other critical health issues that
make distance education a challenge for teachers. Individual attention in distance education is also an
obstacle because students learn in a group format. The communication gap is a significant obstacle for
teachers and students because gestures that are very important for students can never be appropriately
managed.

In addition to the challenges students face, their families also face significant problems, including the
availability of a learning environment, technological support, and addressing their children's health.
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COVID-19 has left everyone socially isolated, and students are the most affected. Krishnan et al. (2020)
describe the mental stress faced by students persons with disabilities at home, which poses a challenge to
their curriculum during the COVID-19 isolation period. About 80% of children with disabilities cannot
continue their studies under such conditions (Krishnan et al., 2020). Lack of a learning environment at
home and lack of specialized equipment are significant problems many student families face. Parents
need to take extra time to pay special attention to their children during online learning (Stenhoff et al.,
2020). As students cannot sort out problems related to distance education, parents must communicate
with teachers about their child's condition (Alsadoon & Turkestan, 2020). Teachers with poor knowledge
of children's interests and understanding during distance education are a significant problem. The quality
of education has been marginal during the COVID-19 pandemic since teachers cannot understand each
student's individual development (Alsadoon & Turkestani, 2020). The lack of understanding during
distance education has further reduced students ' interest in distance learning programs and has made
the whole learning program a disaster. Distance learning for students is not accessible to everyone, and
most children face problems related to classroom activities. Communication barriers are difficult to
overcome in distance education, and parental involvement in such sessions makes routines complicated
learning process to continue (Chodosh et al., 2020, Spinczyk et al., 2019 ).

Communication is limited, especially for children with special needs who have problems
communicating. Therefore, the right strategy is needed when online learning takes place. In this case, a
collaboration between teachers and parents is needed to run online learning smoothly (Nurkholis, 2021).
The process of learning mathematics for deaf students requires more preparation and adjustment than
for regular students. Media and learning methods are needed to follow the needs of deaf students without
overriding their limitations. One media used in distance learning and blended learning is Google
Classroom. However, these media are not necessarily following the abilities of deaf students. This study
provides a clear picture of the distance learning process for deaf students during the pandemic.

2. METHODS

This research is a qualitative descriptive study. The type of qualitative descriptive research used in
this study was intended to obtain information about the analysis of learning media needed by deaf
students. The qualitative research method is a research method where the researcher is the key
instrument, sampling is done purposively or snowball, data collection techniques are triangulation
(combined), data analysis is inductive/qualitative, and the results of qualitative research emphasize
meaning rather than generalization (Sugiyono, 2013).

This study uses a descriptive method on a qualitative approach because this research is only limited
to describing the state of a subject by using a theory following the theoretical study for further use in
conditions that exist in the field.

This research took place in two special schools located in Magelang, namely SLB Magelang City and
SLB-B YPPALB Magelang City. Both of these places are in Kedungsari, Kec. North Magelang, Magelang
City.

The main instrument in this research is the researcher. Researchers as planners, implementers of data
collectors, analyzers, interpreters of data, and finally reporting the results of their research, other
instruments are in the form of learning media questionnaires and interview guidelines. This research's
data collection techniques are observation (observation), interviews, and questionnaires to teachers and
students.

Data analysis is the process of systematically searching and compiling data obtained from
interviews, field notes, and documentation by organizing data into categories and compiling data in
patterns, choosing which ones are important and will be studied, and making conclusions so that they
are easily understood by the public (Sugiyono, 2011). This study uses three stages of data analysis, namely
data reduction, data presentation, and conclusion drawing. Reducing data means summarizing, choosing
the main things, and focusing on the essential things. The presentation of the data used in this study is a
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narrative text. Presentation of data in qualitative research includes clarifying and identifying data and
writing down organized and categorized data sets to conclude.

3. FINDINGS AND DISCUSSION

Based on the results of interviews that have been conducted at SLB Negeri Magelang City,
information was obtained that every deaf student who registers for the school must be accepted with the
conditions he has. Thus, schools are not screen students' initial conditions. Regular students (without
visual impairment) are not accepted at this school. At the junior high school level at SLB Negeri Magelang,
there are 12 deaf students. At the junior high school level, all deaf students in the Magelang City State
SLB are also mild mentally disabled students. While at the high school level, there are 10 deaf students
with a composition of 2 students without intelligence disorders and 8 students with hearing impairment
and mild mental retardation.

Data on deaf students at the junior high school level at SLB-B YPPALB Magelang City were 19
students, and at the high school level, 17 students. When registering for SLB-B YPPALB Magelang City,
there is a requirement to be selected, namely the condition of intelligence. Students with intellectual
disabilities will be directed to SLB-C YPPALB, specifically for students with mild mental retardation and
autism categories. Data on the distribution of deaf students in Magelang City is presented in Figure 1
below.

Students Data

40
35
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20
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10

o I
SLB N Kota Magelang SLE-B YPPALB Kota Magelang

B Without intelectual disorder B With intelectual disorder

Figure 1. Students Distribution

The curriculum for learning mathematics at SLB Negeri Magelang is different from the curriculum
for regular students. The curriculum is structured according to the conditions of classically deaf students.
Meanwhile, the mathematics learning curriculum at SLB-B YPPALB Magelang City is arranged according
to the national mathematics curriculum. The curriculum of deaf students follows the national curriculum
so that deaf students also take the National Examination. Meanwhile, the curriculum at SLB YPPALB is
the same as the curriculum for regular students. In some conditions for deaf students, the mathematics
curriculum is modified by lowering the level of difficulty according to the characteristics of the students.
The sub-material with a high level of difficulty is not given to deaf students with language disorders and
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mild intelligence disorders. Deaf students with severe intellectual impairment are advised to enter SLB-
C YPPALB Magelang City.

Based on the results of the questionnaires that have been distributed, it is found that deaf students
need learning with the help of learning media. Deaf students do not just need printed modules taken to
school on schedule. However, deaf students also need to learn according to their characteristics and the
current pandemic conditions. Deaf students take the modules that have been prepared by the teacher
along with details of the activities that must be carried out within a certain period. Some of the learning
aids needed by deaf students are sign language videos, demonstration videos of teaching aids, and
fundamental teaching aids. Data on the need for learning aids for deaf students during the pandemic is
presented in Figure 2 below.

Learning Media Needs

® Printed module  ® Hands on learning ™ Video sign language Virtual demontrated hands on learning

Figure 2. Learning Media Needs

In implementing mathematics learning, deaf students at SLB N Magelang City carry out
individually. The teacher's role is to provide feedback on the work of deaf students sent via Whatsapp Group.
If there are students who do not understand the material, the teacher explains through text messages. The
use of mathematics teaching aids in distance learning is minimal. The limitations of learning mathematics
experienced during the Covid-19 pandemic became a significant obstacle to the use of teaching aids. In
addition, teachers still find it challenging to determine mathematics learning media that is suitable for the
condition of deaf students.

Meanwhile, learning mathematics for deaf students at SLB-B YPPALB Magelang City is online
through Whatsapp Group. The teacher distributes mathematical material that has been compiled through
Whatsapp Group, and then students study the material that has been distributed. Mathematics material is
compiled through videos that are given a translation. Deaf students understand the material from the
translated text given by the teacher on the video. Students pay attention to the movement of the image
and the translated text simultaneously. The weakness of using video with this translation is the focus that
students have. Not all deaf students have good focus. However, deaf students can repeat the video
according to their needs so that students understand the material.
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In evaluation activities, Mathematics learning at SLB N Magelang City is carried out through
periodic evaluations, mid-semester and end-of-semester exams. The math teacher printed the mid-
semester and end-of-semester exam questions and then taken by the students. Math problems are done
by students individually at home and sent 1 week later. Meanwhile, the evaluation at SLB-B YPPALB
Magelang City was carried out online. The mid-semester and end-of-semester exam questions are sent
online via Whatsapp Group. However, the results of student work are collected directly from the school.

Based on the data description above, the learning of deaf students in Magelang City is still
independent. This means that the teacher does not assist. Learning is meaningful if students and teachers
interact (Santia et al., 2019). Meaningful learning during a pandemic can be carried out with the help of
visual aids or virtual media according to the characteristics of students (Hasanah et al., 2017). In the case
of deaf students, learning can be carried out using sign language videos or teacher recordings when using
teaching aids.

4. CONCLUSION

Distance learning for deaf students in Magelang City is carried out by providing printed and
electronic modules accompanied by instructions through an online platform. Deaf students read both
printed and electronic modules independently. The obstacle experienced by deaf students is the language
limitations of deaf students, so it is difficult to understand mathematical terms. Deaf students need media
and learning aids according to their characteristics. In addition, deaf students also need media that train
them to adapt to learning technology.
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