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ABSTRACT :

Mathematical gestures are movements that a person makes with their hands and arms when
speaking and are intended to be intentionally related to mathematics. Gestures are part of non-
verbal communication. With cues, students can solve math problems. When solving math
problems, the signals given by students are very diverse. According to Mc Neill, gestures are
divided into 3 types, namely iconic gestures, metaphoric gestures, and deictic gestures. The
purpose of this research is to describe the mathematical gestures of students with mild, moderate
and severe hearing impairments in solving operation problems on integers in class XI at SLB-B
Negeri Tulungagung. So it is hoped that it can provide a brief overview of the mathematical
gestures made by students. This research uses a qualitative approach with a case study type of
research. The research location is SLB-B Negeri Tulungagung. The selection of subjects was
based on the level of hearing impairment, namely 2 students with mild hearing impairment, 2
students with moderate hearing impairment, 2 students with severe hearing impairment. Data
collection methods use observation, tests and interviews. The data analysis techniques used are
data reduction, data presentation, and drawing conclusions. Checking the validity of the data is
carried out by observation, triangulation and peer checking. The results of this research obtained
an overview of gestures, namely (1) Mildly deaf students can demonstrate the use of iconic
gestures, metaphoric gestures and deictic gestures in solving operation problems on integers and
the gesture indicators are met in solving the questions. (2) Students with moderate hearing
impairment can show that they use fewer metaphorical signs than deictic signs and use the most
iconic signs in solving operational problems on integers and the signal indicators are fulfilled in
solving the problems. (3) Students with severe abilities show the least use of deictic cues
Meanwhile, there are fewer metaphorical gestures than iconic gestures when solving operations
problems on integers and the gesture indicators are fulfilled in solving the problems.
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INTRODUCTION

Education is an effort carried out by the government through several activities such as
teaching, guidance and training that take place at school and outside school throughout life.?
Apart from that, education can also be interpreted as the formation of the main personality
which is carried out with conscious guidance by the teacher towards the physical and spiritual
development of students.? Education has an important role in the life of the nation and state.
One of them is to improve the quality of human resources both in the fields of knowledge and
morals in life.

Mathematics is a tool in solving problems and developing other knowledge. Equipping
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students to be able to use mathematics and mathematical thinking patterns in life is the goal
of mathematics education.®> By studying mathematics, students can build a systematic, logical
and conceptual way of thinking. Learning mathematics is not just memorizing concepts, but
how to teach students to think through mathematics.* Education is also a necessity for
individuals who want to progress and mathematics education is not only provided for normal
students, but is also provided for students with special needs.

Government Regulation Number 157 of 2014, concerning the special education
curriculum, states that learning for students with disabilities or special needs refers to regular
learning principles and approaches that are adapted to student learning, characterized by the
uniqueness of each student.> Children with Special Needs (ABK) include the blind, deaf,
speech impaired, moderate and mild mental impairment, mild and moderate physical
impairment, hearing impairment, HIV, AIDS, drug sufferers, autism, Asperger's syndrome,
multiple disabilities, learning difficulties, slow learner, gifted and talented and indigo.® One
of those who are called people with special needs (disabled) are deaf students. Deaf students
are students who have lost some or all of their hearing, so they have difficulty
communicating. These communication difficulties often become obstacles in adapting and
learning. Therefore, deaf students need social guidance or special treatment. The deaf are
divided into several groups, including group | with a loss of 15-30 dB or mild hearing loss
with the ability to perceive normal human speech sounds, group Il with a loss of 31-60 dB or
moderate hearing impairment with only partial apprehension of human speech sounds, and
group 111 loss of 61-90 dB or severe hearing loss with no ability to perceive human speech.’

Difficulties in the process of conveying information experienced by deaf students often
become problems in learning at school.® This applies to all subjects, including mathematics
subjects. Due to limitations in hearing, gestures are one of the efforts made to transfer
knowledge so that the meaning can be understood by deaf students.® Therefore, in learning
mathematics, deaf students use gestures as a means of communication and interaction with
both the teacher and their peers. Gesture acts as a facilitator in solving mathematical
problems.

Gesture basically has a role as an intermediary between gesture users and observers
because of the limitations that deaf students have, so gesture is the core key in discussing and
communicating. Gestures are divided into 3 (three) types, namely iconic gestures, metaphoric
gestures and deictic gestures.’® Movements in iconic gestures coincide with parts of speech
that convey the same meaning. Metaphoric gesture, a gesture that presents an image of an
image that does not look like an abstraction. Deictic gestures are pointing movements. This
movement is not shown in the physical place where the interlocutor was before, but in the
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abstract concept of where he was before.*

One of the materials that students must learn is operations on integers. Because the
material consists of addition, subtraction, multiplication and division of integers.*?> So this
material becomes an important part of mathematics lessons that must be mastered by
students, especially deaf students.”> As well as the material on operations on integers in
solving the problem, it is possible to bring out these three mathematical gestures.

Analysis of the gestures of deaf students was carried out to obtain information on how
to solve operations problems on integers for deaf students so as to achieve maximum results.
Gestures are natural, and someone can know what is being conveyed if verbal communication
is followed by non-verbal language through body language.'* Previous research stated that
mentally retarded students use gestures in solving problems in order to communicate students'
thoughts about mathematics, scaffolding for mentally retarded students, and focusing the
attention of mentally retarded students.*®

Based on the results of an interview with the Principal at SLB-B Negeri Tulungagung,
he stated that there were class XI students who had mathematical gestures in solving
mathematics problems. Where this can be seen from the level of students' mathematical
abilities.

Based on this, researchers are interested in conducting research to describe students'
mathematical gestures in solving operation problems on integers for class XI at SLB-B
Negeri Tulungagung. So the researcher will conduct research with the title: "Students'
Mathematical Gestures in Solving Operations Problems on Whole Numbers Class X1 at SLB-
B Negeri Tulungagung ".

Methods

This research uses a qualitative approach which is a case study type. The research was
conducted at SLB-B Negeri Tulungagung. The data collected in this research are the results of
observations, test results and interview results. Meanwhile, the data source in this research was
class XI students at SLB-B Negeri Tulungagung with a total of 7 students. From the research
subjects, 6 students were selected as interview subjects, namely 2 students who were mildly
deaf, 2 students who were moderately deaf, and 2 students who were severely deaf. Apart from
that, there is also documentation of test results in research, photos and videos. In this research,
the data techniques used were observation, tests and interviews. Meanwhile, the data analysis
process in this research involves data reduction, data presentation, and drawing conclusions.

Result

1. Analysis of mathematical gestures of mildly deaf students in solving problems of
operations on integers
Iconic gestures
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Figure 1.1 Iconic gesture for question number 1
In Figure 1.1, the iconic gesture that occurs shows the addition done by S1 using his
fingers (S1.GI.SN1). This gesture occurs when S1 solves a problem to add 7 marbles owned
by Anton with 3 marbles owned by Rudi (S1.SN1). This is done by S1 to find the final result
(the number of marbles owned by Anton now) (S1.SN1). S1 calculates the addition result
using his fingers. This is supported by the following interview results:
P : Why do you use your fingers when solving the problem (S1.GI.SN1)?
S1 : 1 use my fingers to make it easier to count and to show that the problem is solved by
addition (S1.GI.SN1).
P : What were you thinking at that time?
S1 : At that time what | was thinking was adding 7 Anton marbles with 3 Rudi marbles
(S1.SN1).
Q : Do you use your fingers to help you solve the problem (S1.G1.SN1)?
S1 :Of course, ma'am
Based on the interview, S1 used an iconic gesture by showing addition using his fingers.
This gesture was done by S1 to solve the problem.
The following are the results of S1's answers in completing the addition in question number 1:
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Figure 1.2 S1 answer results for question number 1

2. Analysis of mathematical gestures of deaf students in solving problems of operations
on integers
Metaphoric gestures
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Figure 1.3 Metaphorical gesture for question number 2
In figure 1.3, the metaphorical gesture performed by S3 to describe what is happening
abstractly by supporting his head with 1 finger (S3.GM.SN2). This gesture is shown by S3
because he is hesitant in answering the question. This is supported by the following
interview results:
P : Why are you supporting your head with 1 finger (S3.GM.SN2).?



S3 :lam confused and hesitant, ma'am.

P : What makes you hesitant?

S3  :Isthe solution I worked on correct or not, ma'am.

P : What were you thinking at that time?

S3 :1thought by checking my answer again to make it right, ma'am.

Based on the interview, the metaphorical gesture performed by S3 by supporting his
head using 1 finger was because he was hesitant about the answer that had been completed.
So the gesture performed by S3 can help him to complete the question correctly (S3.SN2).
The following are the results of S3's answers in completing the division in question number

2:
[

Figure 1.4 Results of S3's answer to question number 2

3. Analysis of mathematical gestures of severely deaf students in solving operations on
integers
Deictic gestures

S5.GD.SN2 [¢—— “

Figure 1.5 Deictic gesture for questlon number 2

In figure 1.5, this deictic gesture is performed by S5 with a gesture pointing at the
question (S5.GD.SN2). Deictic gesture by pointing at the question is used by S5 to understand
the question. S5 uses a pencil to point at the question (S5.GD.SN2). This is supported by the
following interview results:

P : What are you pointing at using the pencil (§5.GD.SN2)?
S5 : |l am pointing at the question, ma‘am.

P : Why did you do that?

S5 : I am trying to understand what the question means.

P : Does that help you?

S5 :Yes, ma'am.

Based on the interview, S5 points at the question using a pencil (S5.GD.SN2). This is
done by S5 to make it easier for him to understand the meaning of the question.

The following are S5's answers in completing the division on question number 2:
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Figure 1.6 S5 answer results for question number 2

Discussion
A. Mathematical gestures of mildly deaf students in solving integer operation problems in
grade XI at SLB-B Negeri Tulungagung.
1. Iconic Gestures
Iconic gestures that appear in mildly deaf students are 36 times in both questions in S1 and
S2. The iconic movements performed by the subjects are done using fingers to solve the
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problems. This is similar to the findings of Alibali and Nathan's research that this gesture
can be done using fingers that are actually done in the air.*® In addition, the iconic gestures
shown by the subjects are included in the problem solving indicators at the stage of
understanding the problem, making or compiling a problem solving plan, and implementing
the plan used to describe the symbols intended by the subjects to solve the problems. This is
in line with the research of Herdiman, et al., that in learning this gesture is the most
involved in solving problems.’

2. Metaphoric Gestures
Metaphoric gestures that appear in mildly deaf students are 16 times in S1 and S2 when
solving both problems. Metaphoric gestures are done on the table and on paper. This is
similar to the findings in Rivatul Ridho's research that the way to use gestures is done on
paper, on the table and in the air.!® Metaphoric gestures in mildly deaf students are included
in the problem solving indicators at the stage of understanding the problem, making or
compiling a plan to solve the problem, implementing the plan, and reviewing the answers.
This metaphoric gesture is used to focus on understanding the problem and rechecking the
answers to avoid mistakes. This was revealed in Nur Laili's research that this gesture can be
aimed at oneself, others or both to solve problems that lead to attention.®

3. Deictic Gestures
Deictic gestures in mildly deaf students appeared 73 times in S1 and S2 when solving both
problems. Deictic gestures were done using a pencil and index finger. This is in accordance
with research conducted by Tiwi Nur Masita, et al. stating that deictic gestures (pointing)
are done using their own fingers or using aids such as pens to point to objects in the problem
visualization.” Deictic gestures shown by S1 and S2 at the stage of understanding the
problem, making or compiling a plan to solve the problem, implementing the plan, and
reviewing the answer. This gesture is used to indicate an object that is already clear. This
deictic gesture also functions to focus on information.

B. Mathematical gestures of deaf students in solving problems of operations on integers in

grade XI at SLB-B Negeri Tulungagung.

1. Iconic Gestures
The iconic gestures of deaf students appeared in S3 and S4 24 times when solving both
problems. These iconic gestures were performed on the table and floating in the air. As
found in Rivatul Ridho's research, the way to use gestures is done on paper, on the table,
and in the air.?? Iconic gestures performed by deaf students in the problem solving indicator
at the stage of understanding the problem, making or compiling a plan to solve the problem,
and implementing the plan. Iconic gestures here are used to describe the symbols intended
by the subject to solve the problem. This is in accordance with research conducted by Tiwi
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Nur Masita stating that gestures are used by speakers when thinking and talking about
mathematical ideas and to facilitate the process of thinking about ideas.?®

2. Metaphoric Gestures
Metaphoric gestures shown by deaf students appear 13 times in both questions. Metaphoric
gestures are done on the table and floating in the air. As in the findings of Rivatul Ridho's
research that the use of gestures is done on paper, on the table and in the air. Metaphoric
gestures in S3 and S4 when solving problems at the stage of understanding the problem,
making or compiling a plan to solve the problem, implementing the plan, and reviewing the
answers. Metaphoric gestures are used to understand the problem, plan the solution, answer
the question or recheck the solution to the problem. This is in accordance with the research
of Achadiyah and Abdussakir that this gesture has a role as a facilitator in solving
mathematical problems.?

3. Deictic Gesture
The deictic gestures of moderately deaf students in S3 and S4 appeared 18 times when
solving both problems. Deictic gestures were performed by moderately deaf students using
their index fingers. This is in accordance with research by Mustafa A.H. Ruhama, et al. that
deictic gestures can be performed with hand/finger movements or objects carried (eg
pencils, markers or chalk) to point to something (people, events, locations, or materials).?
Deictic gestures in both subjects in problem solving entered the stage of understanding the
problem, making or compiling a plan to solve the problem, implementing the plan, and
reviewing the answer. This gesture is used to indicate an object that is already clear. This is
like the research of Susan Goldin, et al., that this deictic gesture is a signal used to point to
objects, people, and locations in the real world.?

C. Mathematical gestures of severely deaf students in solving operations problems on integers

in class X1 at SLB-B Negeri Tulungagung.

1. Iconic Gestures
Iconic gestures that appear in severely deaf students 14 times when completing both
questions in S5 and S6. The iconic gestures shown are also done on the table. Research
conducted by Rivatul Ridho states that the use of gestures can be done on the table.?” Iconic
gestures shown by subjects when solving questions at the stage of understanding the
problem, making or compiling a plan to solve the problem, and implementing the plan.
Iconic gestures here are used to describe a symbol by the subject. This is in line with the
opinion of Nur Laili and Abdussakir about the function of gestures in solving questions to
concretize something that is being thought about.?®

2. Metaphoric Gestures
Metaphoric gestures appear 9 times in S5 and S6 when completing questions. Metaphoric
gestures are done by subjects on the table, and floating in the air. As in the findings of
research conducted by Rivatul Ridho that the use of gestures is done on paper, on the table
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and in the air.? Metaphoric gestures in subjects are done when solving problems at the stage
of understanding the problem, making a problem-solving plan, implementing the problem-
solving plan, and rechecking the answers. This gesture is used to convince themselves in
solving the problem. This is in accordance with the function of gestures according to Nur
Laili and Abdussakir in solving problems using metaphoric gestures.®
3. Deictic Gestures

Deictic gestures in severely deaf students appear 7 times in S5 and S6 when solving
problems. Deictic gestures are done by subjects using their index fingers and using the
pencils they are carrying. This is in accordance with the research of Mustafa A.H. Ruhama,
et al. that deictic gestures can be done with hand/finger movements or objects carried (eg
pencils, markers or chalk) to point to something (people, events, locations, or materials).®
Deictic gestures in both subjects during the problem-solving process enter the stage of
understanding the problem, making a problem-solving plan, implementing the problem-
solving plan, and reviewing the answers obtained. This deictic gesture is used to indicate the
intended object written on paper. This is like research from Susan Goldin that this deictic
gesture is a signal used to indicate objects, people, and locations in the real world.*

Based on the findings and discussion, it can be taken as an outline (1) iconic gestures
are shown by the subject in the form of images in the form of symbols (2) variations of
gestures can be accompanied by speech or without speech (3) gestures can be done on the
table, on paper, or floating in the air (4) the most frequently used gesture is the iconic
gesture, which is 74 gestures out of 158 gestures (5) iconic gestures are done using the
subject's fingers (6) in solving problems, gestures as facilitators in communicating (7) the
function of gestures as solving problems of operations on integers, to help students indicate
thinking, and help students solve problems correctly.

Conclusion

1. Students with mild hearing impairment can demonstrate the use of iconic gestures,
metaphoric gestures, and deictic gestures in solving problems with integer operations and
the gesture indicators are met in solving the problems.

2. Students with moderate hearing impairment can demonstrate the use of metaphoric gestures
less than deictic gestures and use the most iconic gestures in solving problems with integer
operations and the gesture indicators are met in solving the problems.

3. Students with severe hearing impairments show the least use of deictic gestures. While
metaphoric gestures are less than and iconic gestures when solving problems with integer
operations and the gesture indicators are met in solving the problems.
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