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Abstract: This study aims to develop chemical technology 
learning media through the production of dishwashing soap 
using sign language for students with hearing impairments. 
This study used a six-step research method by Borg and Gall, 
namely needs analysis, planning, video validation, media 
testing, media revision, and  testing the revised media. The 
results of this study indicate that to create audiovisual media, 
instrument validation is necessary. Validation of the 
instrument serves to verify the videos. After the videos are 
validated, the videos must be edited based on the experts 
suggestions until the videos are declared valid and ready to 
use. The videos are tested on eight students with hearing 
impairments to teach chemical technology and dishwashing 
soap making. The results of the main field experiments 
indicates that the experiments are ineffective because the 
tests conducted during the COVID-19 pandemic outbreak. 
Besides, learning for students with hearing impairments is 
generally conducted face-to-face and the media is 
accommodated by some learning aids for material delivery.  
Keywords: Audio-visual, Chemical Technology, Hearing 
Impairment Media, Validity 
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1. Introduction 

Audio-visual media is no longer used in the midst of 
increasingly rapid technological developments. Children and 
adolescents spend most of their time using film media or 
watching television with an average of 2 h 46 min for each 
day at the age range of 2 to 18 years (Rideout, Foehr, 
Roberts, and Brodie, 1999). This includes students with 

hearing impairments who are involved in the use of video in 
daily life. In addition, the use of videos for students with 
hearing impairments helps to present information in a 
concrete way because the processes of conveying 
information must be concrete and contextual (Susialita, 
2016). 

The use of media to get students’ attention is a common 
approach used by teachers (Hobbs, 2006). Videos can be 
used as a strategy to teach chemical technology to students 
with hearing impairments. The learning strategy is an action 
plan or a series of activities that include the use of various 
resources or strengths in learning (Majid, 2015). 

Learning media for children with special needs 
designed based on the needs analysis of each student to 
support the delivery of the subject. Science learning media 
for children with special needs is specifically designed to 
develop their potential and abilities (Fajrie and Masfuah, 
2018). In addition, learning media for children with hearing 
impairments is an essential communication channel for the 
learning process (Istanti and Triwidjaja, 2014). One of the 
principles of education for students with special needs is 
modelling (Utina, 2014). 

 Several studies on science on students with hearing 
impairments have been conducted such as the research on 
the design of multifunctional equipment technology for 
people with visual impairments and hearing impairments in 
plausible science practice (Pujianto, Astono, Rosana, and 
Purwanta, 2012). Furthermore, one of the findings is the 
ability of students to understand the concept of measurement 
is still limited to memory because science or science 
practicum are rarely conducted. Additionally, research on 
science learning media models for children with special 
needs is specifically designed to develop their potential and 
abilities (Fajrie and Masfuah, 2018). Meanwhile, research on 
the analysis of scientific literacy in students with hearing 
impairments on the concept of science, especially on the 
concept of solid and liquid forms, needs further research 
(Setyaningsih and Andajani, 2019). 

Research using video media includes the effectiveness 
of video tutorial media on the skills of making lip balms for 
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students with hearing impairments and the video is 
considered effective as a video tutorial (Elvida and Ardisal, 
2018). Another research is on the development of interactive 
science video media for students with hearing impairments 
in which the designed video is declared valid by experts 
(Zahroh, Habibi, and Herowati, 2017). Development of 
Indonesian sign language learning videos (BISINDO) for 
students with hearing impairments that media that has been 
developed and designed attractively by combining pictures 
and words after being declared valid by experts can be used 
in learning (Anugerah, Ulfa, and Husna, 2020). As 
audiovisual media is designed to visualize understanding to 
students with hearing impairments. Visual and verbal cues 
that support understanding and retention of content by 
students with disabilities (Evmenova and Behrmann, 2011). 

Teaching science to students with hearing impairments 
is much more challenging than to children with other barriers 
(Nandiyanto, Asyahidda, Danuwijaya, Abdullah, Amelia, 
Hudha, Aziz, 2018; Nandiyanto, Raziqi, Dallyono, and 
Sumardi, 2020; Maryanti, Hufad, Sunardi, Nandiyanto, and 
Al-Obaidi, 2020). This is because students with hearing 
impairments exhibit attention, poor interest, and lack of 
basic understanding (Im and Kim, 2014). Based on some of 
the aforementioned studies, science learning for people with 
hearing impairment need to special designed. Furthermore, 
the use of media for students with hearing impairments needs 
to be developed and validated. The experts are researchers 
who have studied the expertise and could validate accuracy 
of the products (Dieker, Lane, Allsopp, O'Brien, Butler, 
Kyger, and Fenty, 2009). Meanwhile, previous research did 
not show specific science learning about chemical 
technology using valid BISINDO sign language. So, it is 
necessary to develop an audiovisual media to teach chemical 
technology using sign language to students with hearing 
impairments until the media considered valid. The 
availability of valid learning videos that can be understood 
by students with hearing impairments could be used to build 
knowledge even though there are no professional instructors 
(Galindo-Neto, Alexandre, Barros, Sá, Carvalho, and 
Caetano, 2019). 

 
 

2. Logical Framework 

Media is a tool that conveys or delivers learning 
messages (Arsyad, 2019). Video media is classified as an 
audiovisual media that is capable of displaying information 
through images and sounds that are conveyed 
simultaneously. The advantages of audiovisual media are to 
communicating messages completely by showing objects, 
places, and events in a comprehensive motion picture 
format. Furthermore, the main characteristics of audio-visual 
media technology are linear, providing dynamic visuals, 
predefined by the designer, physical representations of real 
ideas or abstract ideas, developed according to the principles 
of psychological behavior, and oriented to the teacher with a 
low level of student interactive involvement (Pribadi, 2017). 

One of the illustrations that serve as a guide for the use 
of media in the learning process is Dale’s Cone of 

Experience shown in Figure 1. A person's learning outcomes 
are obtained starting from direct experience (concrete), 
realities in the environment, through artificial objects, and 
verbal symbols (abstract). The higher the medium, the more 
abstract the medium for conveying the message. The order 
in the picture is not the sequence of the learning process and 
teaching and learning interactions. Concrete experiences and 
abstract experiences are experienced in turn. 

 

 
Fig. 1 Dale’s Cone of Experience 

The material teaches to students with hearing 
impairments is about chemical reactions in soap making. 
Dish soap is one of the applied chemical technologies. 
Figure 2 illustrates the chemical reactions in soap making. 
Soap is formed by the reaction between alkali oils that 
produce soap. The alkalis used are NaOH and KOH 
(Widyaningsih, Chasani, Diastuti, and Rahmayanti, 2019). 
The use of KOH produces a softer and more liquid soap 
(Sari, Kasih, and Sari, 2010). Alkaline salts from fatty acids 
are produced according to fatty acid reactions (Sukeksi, 
Sidabutar, and Sitorus, 2017). The soap formation reaction 
produces soap as the main product and glycerin as a side 
product (Fatoni and Fatimah, 2017). 

 

 
 

Fig. 2 Soap Formation Reaction  

 
 

3. Methods 

This study adopts the development of Borg and Gall 
(Borg and Gall, 1983). A model with ten steps as shown in 
Figure 3. This study only uses six steps of the Borg and Gall 
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model which are the needs analysis, planning, video 
validation, media testing, media revision, and testing the 
revised media. This study only conducted until the main field 
testing due to the time limit. However, the next steps will be 
conducted promptly. 

 

 
Fig. 3 Borg and Gall's Development Research Procedures 

At the first stage, we conducted an analysis and then 
plan strategy by designing videos. At this planning, the 
scripts are compiled. Then, the storyboarding is created and 
after that, the videos are recorded. After the video 
production, the videos are edited.  As the videos have been 
produced, the process continues to the next stage; media 
validation. The videos are validated by three experts 
consisting of a communication and media expert, a 
chemistry expert, and a special education expert. After the 
validation has been established, the videos are then tested on 
eight people with hearing impairments. Being based on the 
test and experts’ validation, the videos are edited. Finally, 
valid videos are tested to eight students with hearing 
impairments. 

4. Results and Discussion 

4.1. Analysis and Collection of Data Information 

The designed media is tested on eight people with 
hearing impairments aging from 20 to 50 years who are 
members of Movement for the Well-Being of Deaf 
Indonesians "Gerakan untuk Kesejahteraan Tunarungu 
Indonesia (GEKARTIN)". After media validation and 
revision, the videos are then tested to eight students with 
hearing impairments at secondary special school who have 
different academic abilities.  

Videos are aimed at people with hearing impairments. 
Video can be addressed to large groups or small groups, 
heterogeneous groups, or individuals (Arsyad, 2019). 
Videos can be used for learning purposes, both for individual 
and group study purposes (Pribadi, 2017). 

4.2. Planning and Producing 

This audio-visual media is designed to teach chemical 
technology applied to everyday life with examples of soap 
making. This video consists of two parts. The first part 
contains chemical technology with simplified materials and 
the second part of the video teaches how to make dish soap 
as an example of a product of chemical technology used in 
everyday life. Both videos use the sign language used by 

people with hearing impairments in the community, namely 
Indonesian Sign Language or known as BISINDO. The 
choice of sign language is based on requests from people 
with hearing impairments in the community. Information 
provided to deaf people should be provided visually and 
explained with sign language aids (Swanwick, 2017). 

4.3. Validity of Instruments 

Video validation is important because the instrument is 
designed by the researchers, taking into account that the data 
that the researchers will take is specific to the needs of the 
conducted research. So, the standard instrument cannot be 
used. Validation is needed to help researchers determine 
instrument items (Burton and Mazerolle, 2011). The validity 
of the instrument is used to measure the items that should be 
measured (Misbach and Sumintono, 2014). Besides, a valid 
instrument will get valid data (Hidayati, 2011). The 
instruments are arranged based on every criterion, namely 
instruments for validating, instruments for communication, 
and media content, instruments for validating chemical 
theory content, and validating videos for special educational 
content. 

The validated instruments have two improvements in each 
of the criteria. After testing the validity of the expert, the 
instruments are revised according to expert advice until it is 
declared valid (Yusup, 2018). In the instruments for special 
educational content, there are several important points 
suggested by experts, including clear operational 
instructions. There are several errors in writing the 
manuscript, one of which is operational instructions 
(Kurniawan, Kuswandi, and Husna 2018). Explanatory 
notes are placed under the table, the instrument consisted of 
numbers, items, and assessments without any indicators. 
Furthermore, instruments for content validation of chemical 
theory suggest that each item must use operational verbs. 
Instrument experts for communication and media content 
suggest that items on "video linkage, narration with the 
background music" should be carried out separately such as 
compatibility of narrative selection with video, and 
suitability of selection of background music with video. 
Cover quality items are described in attractive cover designs 
and complete information on the cover. Layout balance 
items are converted into proportional layouts or text and 
image layouts. Elements assessed in content validity such as 
operational, answer format, grammar, and writing layout 
(Yusup, 2018). 

4.4. Preliminary Field testing 

The initial testing phase is carried out on people with 
hearing impairments. The trial results obtained knowledge 
of chemical technology with an average of 90% and learning 
scores getting an average of 81%. The obstacles experienced 
when answering questions only lie in the understanding of 
the theoretical concept because it is influenced by the impact 
of the barriers that students have. After watching the 
explanation video using sign language, the subject's 
knowledge of applied chemical technology has increased. 
Therefore, it can be concluded that video media could help 
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people with hearing impairments in achieving knowledge 
and learning. 

 

4.5 Revision as Validator Suggestion 

The video validator consists of three experts includes a 
communication and media expert, an expert in chemistry, 
and a special education expert. Figure 4 displays the two-
video data on the first validation. In video I, the media 
communication expert gives 69% for the video media and 
states that the video media could be used with improvement. 
Suggestions are given on the improvement of the subtitles 
where some parts of the sentence are ineffective, the bumper 
in and bumper out need editing. Furthermore, the 
communication and the media validator mentioned that the 
cues and subtitles do not have conjunction. In the video, the 
sign language used is BISINDO which does not have signs 
for conjunction. Sign language cannot accommodate a lot of 
vocabulary, which causes the word collection of students 
with hearing impairment to be limited which causes students' 
understanding of a concept is hampered (Hall, 2017). 

In video II, the communication and media expert gives  
60% which is lower than the video I. In video II there are 
many shortcomings compared to the video I, including the 
quality of the opening and closing videos, which are less 
attractive, the quality of editing is poor, the size of the 
subtitles is tiny which shows imbalance with the video space, 
then the bumper in and the bumper out is absent. A bumper 
is a short animation that functions as a marker for starting or 
ending a program. Before entering the main part of the video, 
a bumper is made (Algiffari, 2015). Bumpers can also affect 
the sensation of human perception and could influence the 
audience (Adi, 2020). 

The chemistry expert in Figure 4 rated video I at 62% and 
suggests some improvements on the soap formation 
reactions, examples of chemical technology, and 
identification of the soap types. While in video II the value 
reaches 83% with improvements in the explanation of the 
materials used, clarity of the function of the materials used, 
and in video II the manufacturing reaction is still shown as 
in video I. The chemistry expert stated that the video could 
be used with some improvement. Furthermore, Figure 4 
displays special education expert and also gives some 
suggestions, namely the appropriateness of the perception 
and the opening is too fast. So, it is necessary at the 
beginning to do the editing again. Meanwhile, in video II 
with a value of 84%, the expert suggests that if the videos 
show any information on the times or days difference, it is 
necessary to differentiate the costumes used in the video as 
a sign that the activities are conducted on different days. 
Furthermore, special education expert also suggests that 
video II use visualization of the activity so the video would 
provide productivity values for students with hearing 
impairments. Learning to students with hearing impairments 
should raise productivity values (Muspita, Safaruddin, 
Ardisal, and Sopandi, 2018). From these comments, the two 
videos could be used with improvement. 

 
 

Fig. 4 Visual Audio Media Validity Part I 

 
After the videos are edited based on the suggestions s, the 

two videos are given again to the three experts for validation 
so they could ensure that the two videos are valid and usable. 
The assessment results are shown in Figure 5. In Figure 5, 
communication and media expert rated 89% for the video I 
and 91% for video II, while chemistry or theory expert 
scored video I 87% and 91% for video II. Then, the special 
education expert gave 93% for the video I and video II. The 
three experts stated that the video can be used without 
improvement or the videos declared as valid. After the 
videos have been validated, the videos are then tested to 
teach chemical technology to students with hearing 
impairments. 

 

 
Fig. 5 Visual Audio Media Validity Part II 

4.6 Main Field testing 

The next trial is conducted on eight students with hearing 
impairments with different academic abilities. The media 
trials are conducted by online due to COVID-19 pandemic 
outbreak. The first step is conducted by given a pretest about 
knowledge and understanding. After the pretest results 
collected, students watched two videos about chemical 
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technology and dish soap making. After watching the videos, 
students did the posttest. However, out of eight students, 
only one student did the posttest. The other seven students 
did not want to do the posttest due to some barriers including 
shortage of internet data package, the low understanding of 
the materials being studies, and requesting to do it during 
face-to-face learning. In learning, it is not only limited to 
teacher being able to design the appropriate media. Besides, 
teachers should be creative to select and use good material 
for the students (Kurniawan, 2016). However, other factors 
such as unexpected natural disasters affect the learning 
process. 

Needless to say, that experiment at the main field-testing 
stage is ineffective because learning for students with 
hearing impairments is generally carried out face-to-face and 
supplied by some learning/teaching aids for material 
delivery. Ideally, learning should be conveyed directly and 
with the help of visual media (Suarsana, Mahayukti, 
Sudarma, and Yoga, 2018). Furthermore, as for the main 
field-testing, it is necessary to consider the condition of the 
students with hearing impairment and observe their 
readiness to study.  

5. Conclusion 

The results of this study show that in order to create audio-
visual media or video, a series of validation activities are 
necessary to make the video accessible and valid. Some of 
these steps, include instruments and video validation. After 
the instruments have been declared valid, the instruments are 
ready to and then given to the experts for validating the next 
media; the videos. Next, the validated video must be edited 
and improves based on the expert’s suggestions until it is 
declared valid and ready to use. The valid videos then can be 
tested to teach chemical technology and dishwashing soap 
making to students with hearing impairments. However, the 
media experiments at the main field-testing stage are 
ineffective because learning for students with hearing 
impairments usually happens in a face-to-face situation and 
accommodated by some learning aids for material delivery. 
The limitation of this research is that the sign language used 
in the video uses BISINDO. Meanwhile, BISINDO does not 
have sign language for conjunctions which resulting in 
limited vocabulary in the explanation. Furthermore, the main 
field-testing data collection is conducted during the 
pandemic which makes it ineffective.  
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