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INTRODUCTION

Students with special needs are citizens
with the same right to access education at all types
and levels, including higher education (Bahri S.,
2022). Law Number 20 of 2003 concerning the
National Education System, among other things,
has mandated that every citizen with physical,
mental, emotional, and social disabilities has the
right to receive special education (Article 5).
Special education is provided for citizens with
learning obstacles due to physical, mental,
emotional, and social disorders and citizens with
extraordinary intelligence and talent potential,
organized inclusively or in special education units
(Saputra A., 2016). Thus, the right to obtain
quality education for every citizen, including
students with special needs, has been stated and
protected by law. Education is a fundamental
right for every person—from the elementary to
the tertiary level.

Higher education aims to develop students'
potential to become faithful and devoted to God
Almighty, with a noble character, healthy,
knowledgeable, capable, creative, independent,
skilled, competent, and cultured for the nation's
benefit (Simatupang et al., 2021). For this reason,
education must be opened as widely as possible to
all sons of the nation so that they can utilize and
enjoy education well, moderately, and evenly
throughout the country. However, access to
education—significantly higher education—is
only sometimes available evenly throughout the
country. In certain circumstances, access to
higher education is minimal. Limited access can
be caused by
location, economic growth, natural disasters,
socio-cultural conditions, and particular historical

infrastructure, geographical

backgrounds experienced by a group.

Persons with disabilities have the right to
receive quality education in educational units of
all types, pathways, and levels in an inclusive and
particular manner (Al Faiq, M. F., & Suryaningsi,
S. 2021). The Center for Disability Studies and
Services (PSLD) at Surabaya State University is a
forum for empowering student volunteers with
the main task of assisting students with special
needs and disabilities to minimize obstacles in
completing their studies at Unesa. Furthermore,
through this PSLD, Unesa carries out many
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activities related to inclusive and special
education services through collaboration with
several domestic and foreign institutions. This
effort is in line with Unesa's strategic plan in the
field of research and community service while
taking into account the readiness and availability
of existing human resources and supporting
equipment, as well as in order to improve services
and answer community demands related to
expanding access and improving the quality of
education for students with needs, especially in
Indonesia.

Sport is a form of physical activity that is
very popular today. Sports involve individuals or
sports carried out by groups to carry out physical
activities. Sport for people with disabilities is used
as a medium to develop their potential and
talents, remembering that every human being,
apart from having weaknesses, also has strengths,
abilities, 2016).
Sports many
requirements, and everyone has the right to

and uniqueness (Wijayanti,

activities do not require
participate, including people with disabilities.
Sports media will help people with disabilities
explore their hidden sporting talents and abilities

so that they can actualize themselves.

METHODOLOGY

The approach used
Development (R&D). Research and development
is a process used to develop educational products

is Research and

that can be accounted for. The model chosen is
the ADDIE (Analysis-Design-Develop-
Implementation Evaluate) model. The ADDIE
model is a systematic model used for
development. According to Branch (2009:2),
making products using the ADDIE process
remains one of the most effective tools today.
Because the ADDIE model is a process that
functions as a guiding framework for complex
situations, it is appropriate to develop AREK to
be more accessible to students with diverse
characteristics and special needs. The ADDIE
model can be described as follows:
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Figure 1. Model ADDIE (Branch, 2009)

Procedures

This research begins with a needs analysis
related to the product to be developed, namely a
needs analysis for students with disabilities,
especially those who are blind, regarding
swimming sports activities. After that, planning
was carried out to make vests to help blind
students swim. In this stage, a focus group
discussion was held with experts who included
experts in the fields of blindness, sports, and
design. After careful planning, the development
of the test, which was called AREK, was carried
out. After the completion of development, AREK
was tested. Applications at this stage can be run if
the results of the expert test (feasibility test) and
practicality test carried out by lecturers and
student users meet the feasible and practical
criteria. The next stage is evaluation; at this stage,
an evaluation covers four levels: perception,
learning behaviour, and results.

Setting

This research was carried out from
September 2021 to February 2022. The location
of this research was Surabaya State University,
and it was carried out at the Unesa swimming
pool. The subjects in this research were blind
students at Surabaya State University, consisting
of 15 people and two adaptive sports experts.
These blind students are research subjects so they
can exercise, especially swimming, using AREK
vests, which will help blind students. Hopefully,
this research will benefit blind students in
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improving their health and quality of life through
swimming.

Research Instruments

The research instruments used in this
research, especially in the evaluation stage,
include the following points:

a. Student reactions: what they think and feel
about the adapted AREK.

b. Learning: Students can take steps to solve
the problems they face.

c. Behavior: level of behavior, Behavior and
improvement, abilities, and implementation
of AREK in learning.

d. Results: the impact produced after utilizing
AREK in learning.

Data source

The data source in this research was 15
vocational students with disabilities as an
experimental class.

Data validation

The validity used in this research is content
and empirical validity. Content validity helps
check the suitability of the research instrument
developed and the instrument development
indicators determined based on the research-
dependent variables. Content validity is used to
check learning tools and AREK questionnaires.

Data analysis technique

The data analysis technique for testing or
feasibility of AREK products uses a sample t-test
to determine whether AREK significantly affects
the desire of blind students to take up swimming.

RESULTS AND DISCUSSION

AREK is a device in the form of a
motorized vest that is used as a swimming
training companion for blind beginners. Not only
can the visually impaired benefit from AREK, but
all categories of beginner swimmers and people
new to swimming training will be helped by using
AREK.

During the COVID-19 pandemic, coaches
could not approach novice swimmers. Beginners
who have just learned to swim have the potential
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to experience problems during the training
process, such as drowning and cramps. In this
case, AREK has proven to overcome this with a
safety vest system equipped with GPS and a
motor that allows the user to stay afloat and be
directed towards the pool's edge when something
undesirable happens. Swimming vests that meet
standards protect swimmers from unwanted
problems (Ningrum, Anita Puspa., 2016). The
buoy material must go through a durability,
buoyancy, and density test to support better
accessibility. Material selection is crucial for
accessibility so users can float well just above the
water surface (Putera, R. Rizqi Fasaldy &
Rochmania; Azizati, 2021).

Smart life jackets that use long-range
wireless data telemetry technology consist of two
primary devices: a transmitter and a receiver. The
transmitter device uses GPS neo-Ublox to obtain
coordinate data from satellites. The data is then
processed on the Arduino nano microcontroller
and sent wirelessly to the receiver using the LoRa
module in the form of longitude and latitude
coordinates. The buoy on the jacket uses a pull
switch mechanism, which causes the buoy to turn
on automatically. This design can be connected
within a distance of 1.05 km, provided there are
no obstacles between the transmitter and receiver
(Anas, Ikram., et al., 2023)

Research Result
1. Analysis At this stage, the researcher
identifies the objectives of AREK
development, determines product targets,
and examines various theories related to
online learning using AREK.
2. Design (Design) The design stage includes
the following activities:
a. Prepare an initial draft of AREK
accessibility that will be developed.
Prepare an initial draft of AREK,
namely by creating an accessibility plan
that will be developed. The initial draft
was  obtained through  various
references and the characteristics of
children with special needs
(disabilities).
b. The evaluation tool created is a
questionnaire with statement items

with a choice of scores using a Likert
scale. The evaluation tool created is
also complete with a comment’s
column.

c. System topology
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Development At this stage, a more
accessible and adaptive AREK that follows
universal rules is developed. When the
design is complete, a material expert
evaluates it. At the development stage,
formative evaluation was also carried out,
including individual, small group, and field
trials.
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4. The fourth stage of R&D (research and
development) using the ADDIE model is the
implementation stage or application stage.
Applications at this stage can be run if the
results of the expert test (feasibility test) and
practicality test carried out by lecturers and
student users meet the feasible and practical
criteria. Implementation is the stage of
applying AREK to students with disabilities
at the Faculty of Vocational Sports, with 15
vocational students with disabilities as the
experimental class as respondents.

5. Evaluation At this stage, an evaluation
covers four levels: perception, learning,
behaviour, and results. Evaluation of the
four levels: a. Student reactions: what they
think and feel about the adapted AREK. b.
Learning: Students can take steps to solve
the problems they face. c¢. Behaviour: level of
behaviour and improvement, abilities,

implementation of AREK in learning. d.

Results: The impact produced after utilising

AREK in learning.

According to Kolmogorov Smirnov, the
data normality test was carried out using IBM
SPSS software. The results of the pre-test and
post-test data normality tests for the experimental
class and control class can be seen in the table
below:

Table 1. Normality Test of AREK Effectiveness
Questionnaire

Class Sig. Sig.
Kolmogorof- Shapiro-
Smirnov? Wilk
Pre- Experiment 0.200 0.106
Test  Control 0.200 0.109
Post- Experiment 0.200 0.556
Test  Control 0.200 0.216

Source: Calculation Results (2022)

Based on Table 1, it is known that the
normality test for student career decision-making
has the lowest significance (Sig.) value of the
Kolmogorov-Smirnov normality test for the pre-
test group of 0.106 > 0.05 and the post-test group
of 0.216 > 0.05. The AREK feasibility test stage
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was carried out to determine whether the AREK
being developed was
improvement. Media experts carried out the

feasible or needed
AREK feasibility test to obtain input and criticism
from validators regarding the product in the form
of the AREK being developed. This stage is
proven by filling out the response questionnaire,
which shows that AREK is suitable for use in
research. AREK feasibility test
developed in research.

instrument

The result of this development research is
AREK. In this case, the process is done in stages
to produce a viable AREK. Then, a series of
validations are carried out by media experts,
users, and the effectiveness of the users. Media
Experts and users are validated directly in the
field to obtain data for product revision in the
form of AREK.

Discussions
Swimming for blind people can feel scary.
This is because water will cover the listeners'
senses, which they rely on. Of course, swimming
training for blind people will be different. Several
factors should be considered when offering
swimming sessions to people with visual
impairments. These sessions will help plan and
ensure they will have a good experience. Below
are some reviews of 10 tips for teaching or
training the basics of swimming.
1. Introduce Yourself
The first swimming exercise for disabled
people, especially blind people, is to
introduce yourself. Introduce yourself as a
coach and tell them your name. Do it more
than once, which helps get them used to
your voice.
2. Introduce Features
After introducing yourself, introduce several
physical and AREK features that can be
used as a swimmer reference. For example,
introduce a route or road on how they can
find the meeting point to the pool entry
point. Apart from that, introduce a pool
ladder, where the ladder functions to help
them when they want to get into or out of the
pool. Introducing some of the features in the

pool will be very helpful for them. This is a
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form of basic swimming training for people
with disabilities.

Verbalisation of Body Language

The next training trick is to verbalise body
language. Some blind swimmers cannot read
facial expressions or make eye contact. You
should call their name or touch the side of
their arm lightly. This is useful to indicate
that you are talking to them specifically. This
is something to remember, especially if
people speak in groups. Ensure someone
with vision problems is included in the
conversation or knows you are referring to
them. This is essential, as basic swimming
training is for people with disabilities.

Treat Like a Normal Person

Treating them like ordinary people will
make them feel confident and not feel left
out or inferior. This will also foster feelings
of joy and respect. When giving initial
instructions before a session, remember to
make the most of your language. You must
explain something in more words than you
would when teaching a sighted person.
Introducing Water

The following swimming exercise for
visually impaired people introduces them to
water. Introduce them to water in many
ways, depending on each individual. If you
are afraid of too much water, you can help
by dipping your feet in the water first. When
they are used to it, slowly bring them into the
water. Remember, use shallow water pools
to introduce them to water.

Train your legs

This leg exercise can be done in a shallow
pool. Check whether the leg exercises with
the head or upper body remain on the water's
surface. This is useful for reducing their
panic when entering the water.

Exercise with assistive devices

The most crucial training technique for
beginners is to keep your head above the
water. If the leg training has been done, the
next step is leg training using assistive
equipment. The tool commonly used is fin.
This open-heel fin or frog leg is more
straightforward to help swimmers keep their
heads above the water. This open-heel fin is

73

used so that when swimming, your feet
move more quickly.

8.  Upper Body Workout
Swimming for disabled people, especially
blind people, involves training the upper
body. To train the upper body of some
beginners, the trainer provides hand floats
made of plastic. This type of buoy only sinks
slowly because the base material is light
plastic. This tool helps swimmers maintain
upper-body balance. If the training
participants are fluent in this flotation
device, moving and carrying their bodies in
the water will be easier.

9. Breathing Exercises
After upper body training, the participants
then do breathe exercises. The breathing
exercises here are done in a shallow pool, of
course. This is to anticipate panic when
putting your head into the water. A blind
person will indeed have a higher sensitivity
to analysing the environment. Because it is
susceptible, it is necessary to be slow in
teaching each training step. Voice is essential
when teaching a technique, so give precise
and clear directions when giving directions.
The swimming breathing training steps here
are like learning to swim for regular
swimming beginners.

10. Learn to Swim
For blind swimmers, the most important
thing is sound, so initially, the coach must be
near the swimmer who will glide and move.
Always direct the swimmer with a loud
voice when the swimmer is going in the
wrong direction. The use of pool barriers will
be beneficial in directing blind swimmers.

One of the most essential things in teaching
the basics of swimming to people with disabilities
is proper explanation. This will apply to all
swimming participants with disabilities, not just
the visually impaired. Apart from that, as
accompaniment for beginners, each training
participant is accompanied by a companion or
trainer.

Test results on a 1.5-meter swimming pool
The
accessibility and objectives at this depth are

show excellent effectiveness. desired
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maximally achieved. This is because the pool
height is close to the average height of
Indonesians, so when problems occur, AREK
users are very responsive and can provide
directions as desired.

Test results at a 2-2.7 m depth show that
AREK has not
performance. The system often provides
inappropriate feedback, so trainers must continue

demonstrated  optimal

supervising users. Safety guards also show less
effectiveness in mitigating users who experience
undesirable things in the middle of the swimming
pool. Errors indicate that the system is imperfect
and that the floats must be fixed.

The test results at a system depth of 2.8-3.4
metres showed several random errors beyond the
researchers' expectations. So, AREK needs more
feedback, and further development must be done.
This results in a responsive system and a more
flexible AREK topology for each pond depth.

The system topology uses an open-loop
system, so it does not require any feedback from
outside. With this, a more straightforward and
effective system design can be achieved. Open-
loop systems also minimise production and
design costs. The simple topology makes the
component assembly process more accessible.
However, the open loop system topology prevents
the system from integrating appropriate output
when undesirable things happen (Habiba, Nur.,
2020).

Very complex learning media, one of
which is AREK, can be used in the learning
process. Learning using AREK will be more
effective, efficient, and relevant. In the learning
process using AREK, students are required to
learn independently and be able to solve problems
(Sari et al., 2016, p. 136)—validation of material
experts, who are experts in the vocational field of
food presentation processing. The results of
material expert validation based on the content
feasibility aspect got a score of 4.68 with very
decent criteria, the presentation feasibility aspect
got a score of 4.67 with very decent criteria, the
linguistic feasibility aspect got a score of 4.76 with
very decent criteria, the contextual scoring aspect
got an average score of 4.70 with very decent
criteria, and the average of all aspects of the
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material validity test obtained a score of 4.70 with
very decent criteria.

Based on the AREK effectiveness test
stage. The independent sample test table shows
that it can be concluded that the experimental
class and control class are the same or
homogeneous before being treated using AREK
media. In this study, the data was distributed after
being tested, and the conclusion is quite effective

and significant.

CONCLUSION

The design stage includes preparing the
module framework, collecting and selecting
references, designing the module, and preparing
The

development stage includes AREK development,

the module assessment instrument.
validation by media and material experts, user
validation, revisions prepared according to
validator input, and developing instruments to
test AREK's effectiveness. The implementation
stage includes a test in the experimental and
control classes and a post-test in the experimental
and control classes. This research has two

evaluation stages, including an interactive
evaluation related to the module feasibility test
carried out by two media experts and the module
practicality test in the context of AREK revision.
The following evaluation, namely a summative
evaluation, was carried out for AREK.

The open loop system applied to AREK
provides a load that is too high when faced with a
swimming pool with a depth of more than 2.5 m,
so errors and missed responses are found in the
system. The floats applied are also less effective in
supporting the user's body weight at pool depths
of more than 2.5 m. So, it still needs a reset and

further development in the future.
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