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Abstract: The inability to receive excitatory voice experienced by
the student with hearing impairments presents diverse impacts. The
impacts include difficulties in understanding the information that
others convey, lengthy understanding sentences, and holding verbal
communication. This research aimed to develop a reflective maternal
method integrated with the Android system to improve vocabulary
mastery to support students with hearing impairments to perform
receptive communication. There were twelve students with hearing
impairments within the 15-23 age range as the samples. This research
belongs to research and development adapted from the multimedia
development model for learning. Product feasibility test was
performed through the alpha and beta tests. The average expert
validation score was 4.25, and the average score of the material
expert was 4.50. Both expert validation results were in an excellent
category. Also, the results of the media experts' validation were 3.58
in the good category. Meanwhile, the average score of beta test was
3.58 in the good category. It can be concluded that Android apps can
be operated via smartphones or computer devices to improve the
receptive communicative ability of students with hearing
impairments. This application is called Reflective Game. This
research recommends an Android application program that can be
used by Guidance and Counseling teacher accompanied by special
school teachers to improve students' vocabulary understanding for the
student with hearing impairment. Besides, it provides skills to
understand proverbs, opposites (anonymous), and synonyms.

INTRODUCTION

utilizes cues, attitudes, and behavior (Arif

Communication is fundamental in
human life to form a community that is
integrated by information, where each
individual in the community shares
information to achieve common goals
(Awi Victoria et al.,, 2016; Hantono &
Pramitasari, 2018). Interactions involve
the source of the message and the
recipient. Humans as social beings are
required to interact with each other and
take oral and verbal actions and reactions.
Verbal interactions utilize words and
written, while non-verbal communication

Khoiruddin, 2012; Soekanto, 2012; D.
Wulandari et al., 2017). Communication
cannot be separated from humans’
everyday activities. Every time they
communicate, even in silence,
communication can still occur based on
body language, facial expressions, and
other attributes that can provide certain
information to the interlocutor
(Rahmawati, 2015).

The definition of communication is
the transfer of a message from one source
to the recipient to be understood. The
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recipient of the message must understand
the information conveyed by the message
source (Liliweri, 2015; Ngalimun, 2018;
Nurhadi & Niswah, 2019). A person's
ability to receive or understand messages
conveyed by the message source is called
receptive communication (Mustika, 2017;
Somad, 2016). In receptive
communication, the recipient of the
message processes the message to be
correctly perceived by the recipient. The
receptive communication process
becomes more complicated for the student
with hearing impairments. The difficulties
experienced are related to receptive
communication, including  abstract
(idiomatic) expressions and words, long

sentences, and figurative meanings
(Bintoro, 2011; Fitria & Yudhawati,
2019).

Students with hearing impairments
have difficulty understanding messages
from message sources because of their
inability to receive sound stimuli.
Consequently, the process of interpreting
an object or activity is also limited only
through visual or sight. However,
language imitation through hearing is the
most dominant language forming in a
child (Mudjiyanto, 2018; Saputri, 2017).
The impact of language development
delays can result in students with hearing

impairment having less basic
requirements for oral communication.
Hence, in expressing their feelings,

thoughts, and wills, they face many
obstacles.  Difficulty in  expressing
feelings, thoughts, and desires makes it
difficult for a student with hearing
impairment to communicate verbally with
people who are wused to verbal
communication (Hernawati, 2007;
Novialassafitri & Purbaningrum, 2020;
Pujiwati, 2012).

Another difficulty experienced by
the student with hearing impairments is a
limited vocabulary. They have difficulty
interpreting figurative meanings and
abstract words (Haenudin, 2013; Lan,
2020; Weluk et al., 2020). It is even more

difficult for a student with hearing
impairments to communicate verbally.
They rely on their sight to understand
something around them. They are often
referred to as gems because they cannot
visualize the verbal concepts (Jambor &
Elliott, 2005; Mudjiyanto, 2018; Wardani,
2011).

In the academic field, the student
with hearing impairments, due to the low
vocabulary mastery, cannot understand
long sentences and compose sentences
according to the SPOK pattern (subject-
predicate-object-description), interpret
words that contain synonyms and
antonyms, and interpret abstract words.

These obstacles cause low learning
achievement.  The low learning
achievement is due to the lack of

information received through the sense of
hearing and the low abstraction ability
(Septiani et al., 2010; A. Wulandari et al.,
2014).

Other studies suggest that receptive
communication failure affects other
developments, such as psychological,
social, intelligence, and economic
development. Students with hearing
impairments need to be given special
education to develop according to their
disabilities (Azizah & Kurniawati, 2013;
Fatimah, 2012; Mousley & Kelly, 1998).

A reflective maternal method is a
form of teaching technique for students
with hearing impairments that prioritize
conversation as the axis of teaching and
learning activities. It is supported by the
method and the teacher's dual role
(Gunawan &  Susiloyuwati,  2000;
Zulmiyetri, 2017). The reflective maternal
method is sufficient to improve the
student's language and speech skills with
hearing impairment. The reflective
maternal method can also increase
students’ focus on the material presented
by the teacher (Rois & Astina, 2018;
Saputro et al., 2019; Zulmiyetri, 2017).

Teachers must face with students to
implement the reflective maternal method
(Rois & Astina, 2018). It is unfortunate
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because the learning is conducted online
to suppress the spread of the COVID-19.
One of the efforts to overcome this
problem is to develop the reflective
maternal method integrated with the
Android system. Integrating the Android
system into the reflective maternal
method is relatively easy to develop.
Furthermore, Android application
learning media is attractive to students
with hearing impairments who
predominantly rely on sight. Besides, it
can be wused anywhere by students
independently.

The android application is beautiful
visually, while the reflective maternal
method can help maximize a students'
speech organs' function and provide a
separate understanding (Adiati, 2017;
Noermasari & M. Efendi, 2016). Students
with hearing impairment utilize the sense
of sight as the dominant sense to capture
information (Csizér & Kontra, 2020;
Mutiara, 2013; Witri Erdiawati S.R, 2016;
Yuknis et al., 2017). Visual media can

facilitate students  with hearing
impairments through elaboration,
structure, organization, and memory

(Fajrin & Hernawati, 2018; Smith &
Colton, 2020).

The use of audio-visual media can
be an alternative for the student with
hearing impairments to understand the
subject matter, especially the learning
skills (Kaba & Ellala, 2020; Kurnia et al.,
2019; Liu, 2020). Previous research
produced an Android-based simple
sentence pattern media in science learning
for the student with hearing impairments.
The learning media developed is
accompanied by images or graphics. One
of the features displays material about
energy sources, sun, water, and wind. The
material is displayed in a written
description using pictures and writing
(Fibrianti, 2020).

This research's novelty is the videos
equipped with illustrated images to help
students with hearing impairments
understand the meaning of words and

sentences. It also features short writing or
short stories to stimulate students' ability
to understand new vocabulary. Also, it
provides features to invite students to
learn antonym and synonym commonly
used in daily communication. This
research produced an Android application
that can be used by a student with hearing
impairments with or without assistance
from the teachers. It aims to improve
students with hearing impairments'
vocabulary mastery to support their
receptive communication skills.

METHOD

This research  employed the
Research and Development model
adapted from the multimedia development
learning model (Alessi & Trolip, 2001).
The steps include planning, design, and
development. The research subjects were
twelve students aged 13-25 years at SLB
(Special School) B Wiyata Dharma 1
Sleman.

The sampling technique used in this
research was purposive sampling to
determine the sample based on individual
considerations. The considerations are an
adolescent  student  with  hearing
impairments who have mild disabilities.
The instruments employed were word
comprehension tests, observation,
validation sheets for the alpha test, and
the beta test. The alpha test was used to
find out whether the product met the
material and media feasibility. The beta
test was used to test the feasibility of a
product based on users’ needs. The
reliability  test for  the  word
comprehension test was performed using
Cronbach's Alpha. The reliability test
value obtained was 0.791, which is
included in the high category. The word
comprehension test consisted of 10 valid
statements. The types of data in this
research were qualitative and quantitative
data.

The qualitative data was obtained
by interpreting the results of observations
obtained in the preliminary study and
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interpreting the alpha test results in the
form of input, suggestions, and criticism.
This research also employed the
quantitative  descriptive analysis by
analyzing the alpha test evaluation results.

-
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Figure 1. Research Flowchart.

The preliminary study and literature
studies' purpose is to analyze the teachers'
and students’ needs regarding learning
methods for the student with hearing
impairments. The second stage is
formulating the product based on the
results of the preliminary studies and
literature studies. The third stage is
designing the product using a storyboard.
The fourth stage is to make a validation
sheet for the alpha test and conduct a
product feasibility test. The alpha test
results were then analyzed, and product
improvements were immediately carried
out (step 5). Stage 6 is a beta test aimed at
testing the product's feasibility from the
user's side. The product will be tested on
the student with hearing impairments to
obtain their input, suggestions, and
development after trying the product. The
results of user input are immediately
realized by revising the product. Stage 8
is the effectiveness test. Products that
have been revised are then tested for their
effectiveness to the research sample. The
effectiveness test results were analyzed

To test the effectiveness of the product,
Wilcoxon matched pairs test was
performed. The research flowchart is
presented in Figure 1.

p ( Sfepd
Step 3 Alpha Test
Product Validation
Designing (Experts and

Step 6 Step 5

Beta Test (User) Product Revision

—

Step 10

Conclusion

(stage 9) so that the research conclusions
could then be drawn (stage 10).

RESULT AND DISCUSSION

Stage 1 was the initial field survey
to analyze the needs of teachers and
students at schools. The research found
that the learning media for students with
hearing  impairments was limited,
consisting of books, blackboards, and
glass as learning media. The majority of
students used cellphones to communicate
and surf social media. The vocabulary
mastery was lacking, so it was difficult to
communicate without sign language.
Teachers must carry out intensive
guidance to train students in mastering
new vocabulary.

Students with hearing impairments
are physically no different from regular
students. Both have body postures
according to their sex, have a
developmental stage according to their
age. However, they are unable to receive
information through the sense of hearing.
This language limitation makes students
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with hearing impairments not understand
what the other person is saying, cannot
give feedback spontaneously to the other
person, tend to be awkward with new
people, and tend to be more sensitive.
However, they are fluent at using
cellphones to surf cyberspace without any
difficulties.

Based on the results of the literature
study, the widely used method is the
reflective maternal method. The teacher-
designed and planned the based on the
theme following the grade level. The
materials are displayed with pictures that
will be expressed verbally. Students write
down sentences or nouns that have been

evaluation (Gunawan & Susiloyuwati,
2000; Irwanto et al., 2018).

Stage 2 was formulating the product
through discussion and brainstorming.
Idea gathering was carried out by
discussing with media and material
experts as well as research members. The
students conducted this discussion to
collect as much material as possible that
is relevant to students. Stage 3 was
designing the product by determining the
product display plan. The researchers
made compiled a storyboard (can be seen
in Figures 2 and 3). The application
consisted of four activities: learning to
understand vocabulary through short

spoken verbally on a piece of paper or the stories,  proverbs, synonyms, and
blackboard and then followed by an antonyms.
No Page Design Information
1 Login & GEMREREKTF = » This section is the main page when the
page application is open for the first time.

Log In to Your Account

| Name |

| Class |

LOGIN

@Copyright 2019 by GEM Reflektif

» Users are required to log in by inserting
username and class; as long as the users
do not log out or delete the application
data, no login is needed after the first
login.

» There is a login button.

Figure 2. Storyboard

Figure 2 illustrates the initial
process when a user logs in. Users are
required to fill in the appropriate name
and class. Then click login to proceed to
the next step.

Stage 4 was a product feasibility
test with an alpha test to determine
whether the product met the material and
media requirements. The alpha test was
carried out by asking for input from two
special school teachers and the IT experts.
The average score obtained from the

validation was 4.25 (excellent). The
material validation 2 obtained an average
score of 4.50 (excellent). Also, the
material expert provided input, namely,
the length of the short story quiz
questions should be shortened because the
previous ones were too long for the
student with hearing impairment. The
long text will make it more difficult for a
student with hearing impairments to
understand the context of the story. IT
experts carried out media validation.
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No Page Design

Information

Home Page & GEMREFLEKTIF

Let’s Do the Quizzes

» There are several main buttons on
the Home page, including the
logo and additional menu buttons.

Short Story

» The logo button will direct to this
Home page.

» The additional menu buttons will
show two new menus: Home and

Proverb

About Us;

- the Home button will direct to the
home page;

- About Us button will direct to the

Synonym

about us page.
» Four main quiz buttons will open
each quiz page, respectively,

namely:

Antonym

- Short story for short story quizzes,
- Proverb for proverb quizzes,
- Synonym for synonym quizzes,

- Antonym for antonym quizzes.

@Copyright 2019 by GEM Reflektif

Figure 3. Storyboard

Figure 3 is the home display of the
application after the user has logged in.
Four feature options appear that can be
selected. The average score of media
validation by IT experts was 3.58 within
the good category. The media experts
suggested changing the background and
header color to better suit the student's
age as a user. Besides, the researchers
changed each aspect of the quiz into the
middle/center because previously, it was
too indented towards the left.

Stage 5 was product improvement
based on the input from media experts
and material experts. The activity at stage

GEM REFLEKTIF,
ERLIN =

6 was the product feasibility test with a
beta test. The beta test was conducted to
get input from the users. Twelve students
performed the beta test with hearing
impairments. The students were asked to
try the products and were asked to fill out
the assessment sheet. The media aspect's
assessment score was 4.27, and the score
of the material aspect was 4.28. Both
scores were in a suitable category.

Stage 7 was the products’ final
revision. The product was revised again
based on beta test results. The appearance
of the product after the final revision can
be seen in Figure 4 and Figure 5.

Ayo Ikuti Kuisnya

Figure 4. The Final Product Display
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GAJAKH BAY SBUTAS TALY

Figure 5. Display Product

Figure 4 is a front view of the final
product that has been developed. There
are four features for users. The first
feature contains four short stories. At the
end of the short story, users are directed
to answer questions by selecting available
answers. The questions are simulated in
the form of a video.

Figure 5 displays the short story
feature. Users are asked to read the
written story and then answer the video's
questions using sign language. The

.....

GEM REFLEKTIF, o
(ERLIN) S

second feature is proverbs that contain
definitions of proverbs, questions about
proverbs, and several answer options. The
third feature is synonyms and antonyms.
In the third and fourth features, users are
asked to understand the definitions of
synonyms and antonyms. Then, the users
are directed to answer some questions in
the form of a video using sign language.
Users can freely choose one of the four
features provided. Also, the users can
replay these features.

SKOR ANDA
90

Saran Anda :

Kirim Saran

Figure 6. The Display of Scoring Results

Users can see their scores from the
first to the fourth features, as displayed in
Figure 6. The users can provide input in
the column provided by typing their
suggestion.

Stage 8 was the effectiveness test
through treatment using the product to
determine the level of effectiveness. The
effectiveness test used was the Wilxocon
test assisted by SPSS. The pretest scores
were compared to the posttest scores.
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Table 1. The Results of Wilcoxon Test

Mean Sum of
Rank Ranks
Posttest—  Negative 02 .00 .00
Pretest Ranks
Positive  12° 6.50  78.00
Ranks
Ties (0
Total 12

Based on Table 1, it can be seen that
twelve students improved their posttest
scores. The average improvement score
was 6.50, while the number of positive
rankings was 78.00. The pretest and
posttest were the word comprehension
tests which contained ten multiple-choice
written questions. The pretest and posttest
questions contained questions to measure
students’ understanding of everyday
vocabulary, proverbs, synonyms, and
antonyms.

Table 2. Wilcoxon Hypothesis Test Results

Posttest- Pretest

VA -3.104°
Asymp. Sig. (2-tailed) .002

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

Stage 9 was the analysis of research
hypothesis  testing. The hypotheses

proposed in this research were:

Ho: Asymp. sig value > 0.005 (there is no
difference between before and after using the
Android-based reflective method).

Ha: Asymp. sig value < 0.005 (there is a
difference between before and after using the
Android-based reflective method).

The Wilcoxon test results displayed
in table 3 show that the Asymp.Sig. (2-
tailed) was smaller than 0.005 or 0.002 <
0.005. Therefore, Ha was accepted, and
Ho was rejected.

Stage 10 was concluding. It can be
concluded that there was a significant
difference in receptive communication
skills between before and after using the
Android-based reflective maternal
method. Research products can be a
solution for special school teachers to

teach  receptive = communication to
students with hearing impairments.

The product developed can be an
alternative for online learning media's
needs, significantly to improve receptive
communication for the student with
hearing impairments. Besides mentoring
provided by classroom teachers, students
also need to be accompanied by guidance
and counseling teachers because failure in
receptive communication will impact
other developments, such as
psychological development. One of the
functions of guidance and counseling
services as stipulated by the Ministry of
Education and Culture, (2014)
Permendikbud no 111 of 2014 point 2 is
facilitating growth and development. It
means that counseling teachers need to
innovate to facilitate students’ growth and
development. One of the innovations is
collaborating with class teachers in
classroom learning using technological
media developed in this research. Media
in guidance and counseling services can
clarify the presentation of messages or
information so that they are not
verbalized, overcome space limitations,
change behavior from undesirable to
desirable, and equalize perceptions
between mentors and individuals being
mentored (Prasetiawan & Alhadi, 2018;
Risgiyain & Purwanta, 2019; Setiawan,
2016).

Optimization of services for
particular school students is needed by
supporting the guidance and counseling
services. Students' achievement and talent
development with special needs will be
more helpful because the guidance
services provided are adjusted to the
disabilities (Awwad, 2015; Fitria &
Yudhawati, 2018). Guidance and
counseling services for students with
special needs should adapt to the
limitations. For a student with hearing
impairments, the media or activities
mostly use visual media. By extending
visual experiences, the student with
hearing impairments will connect visual
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symbols with the experiences received,
after which they will begin to learn to
understand what has been seen through
utterances or gestures, with speech or
signs. Students with hearing impairments
will learn how to interpret a word or
sentence well (Hamidah, 2016; Hidayat et
al., 2017; Junaidi, 2016).

The development of the reflective
maternal method carried out by
researchers using the android system
resulted in an Android application product
called a Reflective Gem. The Reflective
Gem Android application prioritizes the
visual senses to run it. It is equipped with
simulation videos using sign language to
make it easier for students to understand
the context being conveyed. The short
story feature will train students to
understand longer sentences, especially
those commonly used in everyday life.
The antonym and synonym features will
train the ability to understand abstract
sentences for the student with hearing
impairments. In contrast, the proverb
feature will train students' ability to
compose figurative form vocabulary.

CONCLUSION

Students with hearing impairments
have the same rights as other students.
They should get proper education to
facilitate their development according to
their disabilities. The final product
development in this research was an
Android-based innovation for the student
with hearing impairments. The Reflective
Gem is easy to use for the student with
hearing impairments and contains four
interactive features that help them
develop their receptive communication
ability. The available features are short
stories,  proverbs, synonyms, and
antonyms. However, the features that
have been developed cannot detect
students' oral responses, which has
become the limitation of this research.
Wilcoxon test was used to determine the
effectiveness of the product. The
Asymp.Sig (2 tailed) value obtained was

less than 0.005 or 0.002 < 0.005. It means
that there were differences in the student's
receptive communication skills  with
hearing impairments before and after
being given treatment using the Reflective
Gem.
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