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tas Negeri Malang, Indonesia in collaboration with the Islamic Development Bank (IsDB) and
Indonesian Consortium for Learning Innovation Research (ICLIR) as well as Univerisiti Teknologi
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gather researchers, practitioners, students, experts, consultants, teachers and lecturers to share
their insights and experiences on research not only in constructing innovations in learning but also
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tent by having the ability to understand what they have learned and capable of taking initiative and
thinking critically. In addition, ICLI is organized on the basis of the trend in the 21st century, cate-
gorized by the increasing complexity of technology and the emergence of a corporate restructuring
movement.

This book is the proceeding of ICLI 2021, containing a selection of articles presented at this
conference as the output of the activity. Various topics around education are covered in this book
and some literature studies around specific topics on learning and education are covered as well.
This proceeding book will be beneficial to students, scholars, and practitioners who have a deep
concern in education. It is also futuristic with a lot of practical insights for students, faculty, and
practitioners, and also a description of the Indonesian educational system in today’s era.
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Preface

The Industrial Revolution 4.0 and Society 5.0, the Covid-19 pandemic era and its disruptive tech-
nology require innovation in education and learning, where now evaluation and more are of critical
importance. This is the era of a new type of challenges, also for higher education institutions
likethe State University of Malang. This is also the time to prepare the young generation to shape
the future of our society. Many approaches and innovative methods should be suitable for the gen-
eration, the educational resources should respond to the global issues. Universitas Negeri Malang
(UM), through the Institute of Education and Learning Development (LP3), has been working to
meet the requirements of this modern era. This will also bring the involvement of trans-discipline
approaches where the disruptive technology issues will be addressed. UM has also initiated the
centre of excellence (CoE) for Learning Innovation, The PUI-PT Disruptive Learning Innovation,
with the support of the Ministry of Research, Technology, and Higher Education. This is an annual
collaborative academic event organized by UMin collaboration with the Islamic Development Bank
(IsDB), Center of Excellence Universitas Jember (UNEJ), Universitas Mulawarman (UNMUL),
and Universitas Sultan Ageng Tirtayasa (UNTIRTA). This year we enhance our collaboration with
an overseas university: Univerti Teknologi MARA (UiTM) Cawangan Perlis Kampus Arau.

This International Conference on Learning Innovation 2021 was designed for the experts of
education and learning, to come together to make efforts to respond to the disruptive technology
worldwide. With the spirit of cooperation and collaboration, it indeed could provide better com-
prehension of our situation, as well as preparing a guideline for modern education which covers all
modern issues. The conference was held online at the State University of Malang, East Java, Indone-
sia on July 29, 2021. This Conference was organized by the Institute of Education and Learning
Development, State University of Malang. There were five keynote speakers, six invited speakers,
and one special speaker in this conference. They were part of the educational expertise around the
globe. Prof. Gavin Brown (University of Auckland, New Zealand), Prof. Stuart Kime (Evidence
Based Education, United Kingdom), Prof. Weishen Wu, PhD (Dayeh University, Taiwan), Dr. Eng.
Muhammad Ashar, S.T., M.T. (State University of Malang, Indonesia), and Dr. Mohammad Fadhili
Yahaya (University Teknologi Mara Perlis Branch, Malaysia) were the keynote speakers. In addi-
tion, we have one special speaker Dr. Rer. Nat. Suseno Amien (Learning Innovation, PMU IsDB,
Indonesia) and four invited speakers from the Center of Excellence 4 in 1 IsDB and two invited
speakers from UiTM, Malaysia. They were Dr. Eng. Didik Dwi Prasetya, S.T., M.T. (UM), Dr.
Rida Oktorida Khastini (UNTIRTA), Dr. Latisha Asmaak Shafie (UiTM), Anton Rahmadi, S.TP,,
M.Sc., Ph.D (UNMUL), Erlia Narulita, S.Pd., M.Si., Ph.D. (UNEJ), dan Dr. Razlina Razali and
Dr. Farah Lina Azizan (UiTM):.

The organizers wish to acknowledge the keynote speakers for their presentation on ICLI 2021,
also the services provided by the reviewers of the papers for their time, hard work, and dedication to
this Conference. In addition, many thanks to all persons who helped and supported this conference.
Furthermore, we would also like to invite presenters around the world to participate in the next
ICLI that will be held at the State University of Malang. Finally, we hope that the future event will
be as successful as ICLI 2021, as indicated in this proceeding.

Editor,
Surjani Wonorahardjo, PhD
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Improving expressive communication in children with autism using
social story and picture exchange communication system

E. Kenila, E. Ediyanto*, M. Efendi & I. Hitipeuw

Universitas Negeri Malang, Malang, Indonesia

ABSTRACT: In everyday human activities, both social and personal interrelations require com-
munication. Cognitive abilities influence the communication process. Cognitive disorders in
children with autism lead to communication problems. Communication disorders in children with
autism lead to emotional changes. In the learning process, children with autism can overcome com-
munication disorders by maximizing their visual potential. In this article, we study that a review of
the visual media literature can improve visual abilities of children with autism. The method used
is a narrative review with steps to 1) determine the scope, 2) search literature, and 3) analyze the
findings. The results found that to improve communication skills and basic behavior in children
with autism, the Picture Exchange Communication System (PECS) can be used. PECS can get
used to communicating with children with autism by using symbols that are appropriate to their
daily activities. To increase the effectiveness, the implementation of PECS can be combined with
the Social Story Model. Social stories can help students with autism interpret and understand social
situations with therapy using short stories. By using PECS and SS, student with autism can increase
their positive social behavior and the development of receptive and expressive communication. It
also can improve structured speech skills and stimulate language.

Keywords:  Student with Autism, Picture Exchange Communication System, Social Story,
Expressive Communication

1 INTRODUCTION

Communication has a vital role in human life, both socially and in personal relationships. Because it
is so important for humans, scientists try to answer every difficulty so that effective communication
can occur by creating various communication media as it is today. Communication impairment
slows development in people by many ways. Communication itself is an activity that receives and
transfers information in the form of ideas, messages through speech, images, symbols, writing,
or behavior (Troshanska & Trajkovski 2014). As social beings, humans need other people to
complement each other and learn many aspects. To complement each other, effective and intense
communication and relationships are needed (Rueda 2020). Good communication occurs strongly
influenced by cognitive abilities and experience where a person can formulate a message so that
it can be understood by the communicant so that he or she can do the right things as conveyed by
the message and actualize it according to the concept and context (Hallahan, Kauffman & Pullen
2020).

Social communication impairment is the main disorder in children with autism, repetitive behav-
ior, and limited interests (Hyman, Levy, & Myers 2020). This communication disorder causes
autistic children to face several difficulties, such as difficulty in understanding simple instructions
and difficulty expressing what they want or feel. Not only autistic children, teachers, parents, or

*Corresponding Author
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caregivers also have difficulty understanding what autistic children want. As a result, they are often
easily sad or throw tantrums because what they want or need cannot be conveyed. On the other
hand, other people are also unable to understand the message delivered clearly. Thus, there is a
gap between children with autism and their environment (Cagliani et al. 2017; Hyman, Levy, &
Myers 2020). If not treated early, this problem will worsen both children with autism and the people
around them.

Although having a disorder in social communication, Koshino et al. (2008) states that a group of
children with autism can process letters visually, in a non-verbal way, and not verbally. So the chil-
dren with autism are also referred to as visual learners (Tissot & Evans 2003). Children with autism
can compensate by utilizing visual learning to help children with autism in building and developing
communication, incredibly expressive communication, such as social stories and Picture Exchange
Communication System (PECS) (;ondy & Frost 2011; Riga, Ioannidi, & Papayiannis 2020).

Based on the explanation above, the current study wants to analyze whether social stories and
PECS can improve expressive communication in children with autism based on literature studies.
Currently, many methods have been developed to help improve communication in children with
autism.

2 METHODS

The method used in writing this article is a narrative review, which summarizes several research
results and compares them to produce a natural or holistic interpretation of children with autism
found in academic articles (academic-oriented literature). The stages carried out by the researchers
in this narrative review consist of three stages (Gasparyan et al. 2011), including 1) determining
the scope of focus and the results of the research. The primary approach studied in this scientific
research is to find the focus of research concerning social stories media or the PECS method. The
step of the selection of the article can be seen in Figure 1. The results produced in this scientific
search are in terms of finding the effect of social stories, media, and PECS on developing expressive
communication in children with autism. 2) Conducting a literature search through keywords related
to the title of this research. The search for published articles was conducted on Google Scholar and
Research Gate with the keywords “PECS and/or social stories to improve expressive communication
in children with autism.” The articles determined are in2011-2021, while the criteria for the journals
reviewed are 16 articles.

f N
Full Text search
PDF from 2011- —_— Goggle Scholar & Research Gate
2020 \ )
[ N
Ef{g’;‘f)fe with usage E— 28 Articles
criteria SS & PECS \ )
[ N
tiﬁ:g:ﬁr > 16 Articles
- o

Figure 1. Article selection scheme.

The third stage is to write the findings from the article. The collected article is analyzed and
summarized in Table 1. The summaries of these articles are then discussed against the other relevant
studies.



3 RESULTS

Bondy and Frost use applied behavior analysis to understand and improve verbal behavior. They
used communication function analysis according to antecedents or triggers and their consequences.
The analysis shows that communication is a function of the consequence of his behavior. Evidence
presented throughout his book show that the use of communication systems other than language
enhances speech. Communication systems development provides other significant benefits, such
as reducing frustration due to the current unavailability of effective alternative communication
strategies (Bondy & Frost 2011). So the use of the PECS method has been proven to be effective in
improving expressive communication in children with autism (Asep etal. 2019; Goa & Teresia2018;
Putri, Hastuti, & Adi 2018). PECS can also improve structured speech skills (Vistasari & Patria
2019) and stimulate spoken language or verbally among students his age (Jusoh & Majid 2017).

Furthermore, Paul (2012) underlined the value that a PECS image and visual communication
strategy in children with autism could improve receptive and expressive communication as a parallel
process with the same ability. Some children have good receptive abilities but lack expressive skills
or vice versa. Therefore, parents and caregivers during the lockdown are advised to use PECS as
a medium of daily communication. The house is an important part of lives. There is no need to
wait for a particular time for communication exercises (Bondy, Horton, & Frost 2020). However,
Purnama, Safitri, and Zwagery (2019), on the contrary, found that the PECS method could not
significantly improve communication skills in children with autism.

Table 1. Summarized research that focuses on PECS and SS in students with ASD.

Author(s)

Research Focus

Findings

Sunandar et al.

(2019).

Putri, Hastuti, &
Adi (2018).
Vistasari, &
Patria (2019).
Purnama, Safitri,

& Zwagery (2019).

Goa, & Derung
(2017).

Bondy, Horton, &
Frost (2020).

Paul, Kalyanpur, &
Harry (2012).

The test is the effectiveness of visual aid
methods (PECS and Visual Schedule) on
children’s communication skills and basic
behavior

The effect of the PECS method toward the
communication ability of autistic children

To increase structure speaking in children
with autism using PECS

Improvements in communication skills in
children with autism by PECS method

To determine the expressive communica-
tion skills of children with autism using the
PECS

Promoting functional communication skills
within homes

The value of a PECS image and visual com-
munication strategy in autistic children

The use of visual support (PECS & Visual
schedules) can improve the communica-
tion skills and behavior of children with
autism

The conclusion showed that the PECS
method affects the communication ability
of autistic children

The results showed an increase in struc-
tured speaking skills in both participants
through the PECS program that had been
carried out

The PECS method cannot significantly
improve communication skills in autistic
children

The results obtained showed an increase in
children’s expressive communication with
autism after using the PECS method
Describes nine essential communication
skills and provides examples of how fami-
lies can improve the use of these important
skills

Communication has additional sub-
components, namely expressive and
receptive. The evidence presented
throughout the book shows that com-
munication systems other than language
improve speech development and provide
other significant benefits, such as
reducing frustration over the current
availability of effective alternative
communication strategies

(continued)



Table 1. Continued.
Author(s) Research Focus Findings
Jusoh, & Majid This study aimed to see the improve- PECS is successful in stimulating speech
(2017). ment in pronunciation of words by autistic ~among students
students by using PECS
Ling (2017) Social stories concepts, goals, functions, Social stories are ready to be used accord-

Da Silva, Arantes,
& Elias (2020).

Meister (2020).

Aldabas (2019).

Garzotto, et al
(2018).

Daneshvar, Charlop,
& Berry Malmberg,
(2019).

Balakrishnan, &
Alias (2017).

Riga, loannidi, &
Papayiannis (2020).

and guidelines for creating social stories
guide for kids

Social stories in class affect presenting
social stories in appropriate learning and
reducing inappropriate behavior of chil-
dren with ASD in the hall

Evaluating the effectiveness of social sto-
ries for autistic children

Examine the effectiveness of technology
integration when using social stories

Education for subjects with neurodevel-
opmental disorders (NDD) to help them
gain an accurate understanding of social
situation interventions, develop auton-
omy, and learn appropriate behavior

To compare the effectiveness of the two
procedures, the Photo Activity Schedule
Intervention, and the Social Stories Inter-
vention, in teaching social skills to four
children with Autism Spectrum Disorders
(ASD).

Use of social stories to encourage social
interaction in children with autism spec-
trum disorders

A brief overview of the use of Social Sto-
ries (SS) as a strategy to support students
in achieving communicative skills

ing to the situation and problems of each
child

Change is reducing challenging behavior
and increasing positive behavior

Social stories represent strategies
designed in reducing inappropriate
behavior and improving adequate in the
classroom, as a short implementation
time and in supervising the construction
of the two materials used

The social story method is more effective
inreducing challenging behaviors, and the
results are more variable when used to
improve the behavior to be developed or
social skills

Social stories are effective in reducing
inappropriate social behavior among these
children. Several studies have been about
applied social stories with the use of
technology

Exploiting Wearable Immersive Virtual
Reality (WIVR) technology is called cre-
ating a new form of the social story called
Wearable Immersive Social Story (WISS)
This study was designed to control for the
learning benefits of wearable immersive
social stories and traditional social stories.
All of these support the use of inter-
ventional photography activities to teach
social skills to children with ASD. We
discuss the inconsistent findings of the
effectiveness of social stories

The findings of this study indicate that the
use of social stories to increase the social
interaction of children with ASD has a
positive impact

This paper argues that using SS as an
invaluable teaching method that can be
integrated into the teaching and learning
process, especially for children with ASD,
special educators use SS and thus can con-
tribute to children acquiring and develop-
ing social and communicative skills

The social story method also showed effectiveness in change, reducing challenging behavior, and
increasing positive behavior (Da Silva, Arantes, & Elias 2020). Social skills also positively impact
(Aldabas 2019; Balakrishnan & Alias 2017; Meister 2020) social interaction and communication
(Riga et al. 2020). Therefore, Ling (2017) pays attention to social stories by formulating concepts,



functions, and guidelines for making social stories. Several topics or themes can be used accord-
ing to each child’s situation, problems, and needs. Furthermore, Garzotto, Gelsomini, Matarazzo,
Messina, & Occhiuto (2018) utilize Wearable Immersive Virtual Reality (WIVR) technology to
create a new form of the social story called Wearable Immersive Social Story (WISS). This media
is used for educational interventions for children with autism to help them gain an accurate under-
standing of social situations, develop independence, and learn to adapt to new behaviors. This
study was conducted to determine the benefits of learning WISS compared to more traditional
social stories tailored to each person’s specific needs with NDD. However, the findings of Danesh-
var, Charlop, & Berry Malmberg (2019) are highly controversial, which compared the effectiveness
of two procedures, the Activity Schedule intervention in the form of Photographs and the Social
Stories Intervention, in teaching social skills to children with disabilities. “Autism Spectrum Dis-
orders (ASD)” stated that support for its findings is inconsistent concerning social stories. More
details about the articles are summarized in Table 1.

4 DISCUSSION

One of the main symptoms of children with autism is difficulty in social communication. The kind
of social communication problems include difficulty understanding what is happening in their envi-
ronment, difficulty understanding instructions, difficulty expressing wants and needs, difficulty
using and understanding language so that they often use behavior as a form of communication to
express basic needs. The same thing was also conveyed by Skinner (1957). Paul (2012) said that
all behaviors are crying, hurting yourself, snatching, eye contact, smiling, and using pictures or
symbols, and others, which are as a result of communication. The judgment is needed to find the
trigger or antecedent “what caused the behavior to occur?”, “why did this behavior occur?”. and
“how to solve it?”.

PECS is one of the media and a method for analyzing behavior and understanding and developing
language or verbal behavior more positively. PECS was first initiated to change complex behavior
and form positive behavior to develop expressive communication using symbols or verbal in chil-
dren with autism, sentence structure, and language stimulation. PECS consists of six phases that
show the process of practicing the communication of these behaviors to form and develop positive
behavior, which is communication, both verbally and or through images with a better structure ifable
to reach that stage. Each phase in PECS is adjusted to the progress of each child and the stimulus is
given. Moreover, then children understand what to do if they want to get what they like. This exercise
is based on Skinner’s theory of operant conditioning (Bondy & Frost, 2010 in Thiemann 2020).

A social story is a teaching media that can be integrated into the learning process at school and
home, especially for children with autism. So special education schools can use social media stories
to develop social and communication skills (Riga, [oannidi, & Papayiannis 2020). It can only be
done if children with autism have successfully passed the PECS protocol. Meanwhile, listening to
a good understanding requires a good one. At the same time, receptive communication is the basis
for development of expressive communication (Breitenbach, Armstrong, & Bryson 2013). The
social stories using technology can be a choice for behavior and communication development in
educational interventions so that children can gain an accurate understanding of social situations,
development of independence, and adjustment of new behaviors.

The Aided Language Stimulation (ALS) is also used to develop vocabulary and sentences in
children with autism. This method also provides benefits for developing receptive communication in
understanding words through pictures, objects, and actions by imitating communicators according
to relevant situations simultaneously. So, the facilitator and communicant combine Augmentative
and Alternative Communication in realistic and concrete situations. The teacher or communication
partner points to the picture on the communication sheet and stimulates with words. At the same
time, movement or modeling is relevant to the activity (Acheson 2016). In addition, the strategies
to teach communication is using visual support based on activities in a contextual environment
(Fitzgerald 1994 in Dada & Alant 2009).



5 CONCLUSION

Both the PECS method and the social story media have the same properties, namely the formation
and development of positive social behavior and the development of receptive and expressive
communication in parallel, improving structured speech skills, stimulating language or oral students
in parallel their age class. Good social stories are used before the child passes the PECS protocol.
Social stories refer to the effectiveness of development, both behavior and social communication.
Augmentative and alternative communication (AAC) in ALS is also a communication medium used
to develop receptive and expressive communication. At the same time, technology-based social
stories can be used as an alternative to shape and develop social behavior and communication in
children with autism. Children with autism required routine and intense personal interrelation so
that social behavior and communication are formed and patterned correctly through PECS as a
holistic and natural strategy and approach.

The PECS approach is recommended to be used to develop pre-cursor skills on a regular and
consistent basis. Before passing the PECS protocol, use social media stories to develop social
behavior and communication to develop on an ongoing basis according to the problems and needs.
To develop more effective expressive communication, people can use ALS and technology-based
social stories as alternative media.
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ABSTRACT: The current study is a literature study that describes interactive multimedia in
learning to read for students with mild intellectual disabilities. The research used written sources
from various peer-reviewed journal articles of good quality. Articles are selected according to
the research topic collected from the Google Scholar database. Researchers reviewed 15 journal
articles published in the 2015-2020 period with the topic of the role of interactive multimedia
in learning to read for students with mild intellectual disabilities. The study results show that
interactive multimedia, such as Kinect, Computer Assisted Instruction, Marbel mobile application,
and pop-up books can increase the effectiveness of learning and reading skills for students with mild
intellectual disabilities. In addition, interactive multimedia can support interesting interactions and
a fun learning experience between teachers, students, and learning.

Keywords: interactive multimedia, reading ability, student with mild intellectual disabilities.

1 INTRODUCTION

Reading is one of the language skills used to communicate by getting information from something
written, including letter recognition activities, translating symbols into meaning, word recognition,
and understanding the meaning of reading (Aulina 2012; Bayu 2018; Munthe & Sitinjak 2019).
Therefore, reading is an essential step in a child’s development. According to Fauziah (2016), by
mastering reading skills, children have the basis for mastering other fields of study. If they cannot
read at an early age, the child will have difficulty learning the field of study in the next class. From
this statement, it can be concluded that reading skills are very important for all children, including
children with intellectual disabilities. According to Purnamasari & Soendari (2018), learning to
read in children with intellectual disabilities becomes difficult because of the impact of their
intelligence barriers, namely being unable to think abstractly, lacking concentration, experiencing
memory, and perception disorders.

Santrock (2017) argues that intellectual disabilities is a condition with symptoms before the age
of 18 that involves low intelligence and difficulties adapting to everyday life. They have disorder
experienced during the developmental period that includes deficits in intellectual and adaptive
functions in the conceptual, social, and practical domains (Vicario & Hernandez 2013). Therefore,
experts can conclude that children with intellectual disabilities are children who have a level of
intelligence below normal, so that to carry out the development tasks they need special assistance or
services, including in the field of education or academics. According to Atmaja (2018), in terms of
education or academics, children with intellectual disabilities experience obstacles in several areas,
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namely attention, memory, language development, low motivation, and their academic abilities,
which are below average for their age. One of the impacts of these obstacles is having difficulty in
learning to read.

To overcome the problems above, we need learning media (assistive devices) to help mild children
with intellectual disabilities improve their reading skills. Developments in the world of education
today using learning media that utilize interactive multimedia are not foreign to support conven-
tional learning methods. Interactive multimedia combines various media in text, images, graphics,
sound, animation, video, and interaction packaged into digital files (computerized) to convey mes-
sages or subject matter to students (Atmawarni 2011). The use of interactive multimedia in the
teaching and learning process is very effective and efficient in delivering reading learning.

This study analyzes interactive multimedia learning to read for children with intellectual disabil-
ities based on literature studies in line with the various descriptions above. This study is important
considering the development of technology that leads to interactive multimedia as an effective
and efficient learning medium in improving the reading ability of mild children with intellectual
disabilities.

2 METHODS

The current study provided a clear overview of the available research. A literature review was
conducted by selecting articles from journals in the article selection process carried out in a peer-
review stage. The selected journal articles are publications from 2015 to 2020. The steps taken in
this research are field selection, analysis, and categorization. Relevant articles have been selected
in this study that focus on the theme of Using Interactive Multimedia in Learning to Read for Mild
Intellectual Disabilities Students.

The selection of articles starts from research journals that apply peer-review on Google Scholar.
Before searching for keywords, filter only articles with peer review, and the full text is available.
The keyword used in the search was “Interactive Multimedia To Improve Learning, Mentally
Impaired.” From this search, 360 articles were found. After screening the first article, namely
articles published from 2015 to 2020, 50 articles were found. In the second screening, articles
containing research questions were selected, “Utilization of Interactive Multimedia in Learning
to Read for Mild Intellectual Disabilities Students.” We also used “Mental Retardation” term
for “Intellectual Disabilities.” Fifteen articles were identified for thorough analysis according to
research questions.

Each article is further reviewed, keeping in mind some of the research questions that have been
set. Finally, the researcher ensures that each article used as a reference is in accordance with the
research question and provides answers to the research questions.

The literature review was carried out by utilizing the best evidence approach from the articles
found. Based on 15 articles consisting of five international articles and 10 national articles, it was
in accordance with the research question.

3 RESULTS

The advancement and use of technology in education is a fundamental need to support the effective-
ness and quality of learning. The use of technology to develop learning media is very much needed
for children with intellectual disabilities in understanding the material presented by the teacher,
especially in reading. Learning media developed by utilizing ICT can be audio, visual, audiovisual,
3D images, animated videos, games, and multimedia (Nurcholis & Nur 2018; Sagirani 2015). They
must pay attention to the characteristics and needs of students in developing ICT-based learning
media for children with intellectual disabilities. The media must be accessible to operation and
availability of applications (easy to obtain), take advantage of an attractive appearance, not easily
damaged, not abstract, and use sensory modes as much as possible to strengthen student learning



(Ambarwati & Darmawel 2020; Fauziah 2016; Fauzia & Kustiawan 2017; Nurcholis & Nur 2018;
Ratna 2019; Sagirani 2015). When planning learning using computer assistance to provide instruc-
tional reading for students with mild intellectual disabilities, teachers need to consider cognitive
accessibility and cognitive demands (Burt et al. 2020).

Cognitive barriers in children with intellectual disabilities cause delays in capturing knowledge,
storing, and processing analytical knowledge. So we need learning media that can provide direct
experience in learning to read. For this reason, learning media for reading in interactive CDs is
developed, which is equipped with exciting pictures, audio, video, and animation. It turns out that
interactive CD media can encourage children with intellectual disabilities to study independently,
which can increase students’ motivation and concentration to positively impact the results of early
reading learning abilities (Fauzia & Kustiawan 2017; Ratna 2019).

Other interactive multimedia used in learning to read are those that can be installed on a computer
or laptop and can display animated videos in early reading learning for children with intellectual
disabilities or kindergarten level. Research conducted by Diwangkara et al. (2016) and Lalu Satya
and Edy (2019) proves that interactive multimedia can awaken children’s enthusiasm and involve-
ment in learning to read, a very positive and significant influence on early reading skills. Another
study conducted by Burt et al. (2020) using computer-assisted instruction (CAI) has proven to be
a viable way to teach vocabulary to students with intellectual disabilities.

Table 1. The interactive multimedia in learning for student with intellectual disabilities.

Author(s) Title Finding(s)

Hall et al. (2015)

Sagirani (2015)

Diwangkara et al.
(2016)

Addressing learning
disabilities with UDL and
technology: Strategic
reader

Utilization of Kinect in
Learning Media
Application Prototypes for
Children with Special
Needs

Development of 3
Dimensional Interactive
Learning Media
Illustrated Reading for
Children with Intellectual
Requirements

e CAST created a technology-based system that combines Uni-
versal Design for Learning (UDL) and Curriculum-Based Mea-
surement (CBM) in a digital learning environment to improve
reading comprehension instruction for students with learning
needs The research also shows that technology can help teachers
do their jobs more effectively

e Media development with Kinect can support the formation of
exciting interactions and fun learning experiences for children
with intellectual disabilities in learning to read Kinect is a device
that can capture and decipher body movement and sound. Existing
audio and video information serves as commands for interacting
with digital content presented in software programs. Kinect has
several essential characteristics, among others. First, Kinect is
a flexible tool in its use, meaning that a teacher (teacher) can
interact with students through body movements and voice with-
out using input devices such as keyboards and mice. Second,
Kinect can accommodate some of the needs and interests of the
interaction of more than one user. The three Kinect are tools that
can collect 3D (three-dimensional) information so that they can
support teaching activities that have many variations

e The advantage of Computer Assisted Instruction (CAI) for
children with intellectual disabilities is that the computer can
accommodate students who are slow to accept learning because it
can provide a more effective climate more individually, never for-
gets, never gets bored, is very patient in carrying out instructions
as desired by the program used 3 Dimensional Interactive Learn-
ing Media Illustrated Reading for Mentally Impaired Children in
Triamerta Singaraja Kindergarten Based on Computer-Assisted
Instruction designed based on a predetermined Thematic Syl-
labus, and using Use Case Diagrams and Activity Diagrams as
functionality and flow of activities in the system

(continued)
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Table 1. Continued.
Author(s) Title Finding(s)
Fauziah (2016) Use of Intelligent e Interactive multimedia for intelligent learning is a learning

Fauzia &
Kustiawan (2017)

Nurcholis & Nur
(2018)

Komalasari et al.
(2019)

Rini Djuwita

Ratna (2019)

Afriyanti &
Ardisal (2019)

Interactive Multimedia
Learning to Read
Beginning in Mild
Mentally Impaired
Children

Interactive Multimedia to
Improve Beginning
Reading Skills of
Mentally Impaired
Students

Application of Marbel
Letters on the Ability to
Recognize Letters for
Class II Mild Mentally
Impaired Children at SLB
Wonogiri

Interactive Multimedia
Based on Multisensory as
a Model of Inclusive
Education for Student
with Learning Difficulties

Improving Reading and
Writing Skills for
Beginning Mentally
Impaired Students in
Class D3-C Using
ABACADA Interactive
CD Media at SLB-C
Negeri Pembina South
Kalimantan

Improving Word Reading
Skills Through
Educational Game Media
for Mentally Impaired
Children at SLB Perwari
Padang

media published by Gramedia which contains materials for begin-
ning reading. Through this interactive multimedia, children can
learn to read the beginning with the word symbol method, where
children will learn to read words accompanied by pictures of the
word The use of intelligent interactive multimedia for learning to
read affects improving the early reading ability of mild children
with intellectual disabilities

e The interactive multimedia product I love to read has been
adapted to the characteristics of children with intellectual disabil-
ities and is made attractively and to make it easier for students to
use. This media is equipped with a manual. The teacher or student
assistant will understand the function and how to use this media.
This media is equipped with attractive images, audio, video, and
animation. This media uses the SAS method in delivering reading
material that is equipped with audio. This media is in the form
of a CD (compact disk), making it easier to use and store. This
media can encourage students to learn independently.

e Marbel Letters mobile application learning media is effective
for the ability to recognize letters, among others, because, in
Marbel Letters, there are games/games and exciting materials for
children Marbel Letter media can be used for letter recognition
and introduce colors to children. This way makes Marbel an effi-
cient media because it contains more than one material and saves
costs. In one technology, it is multifunctional and can be used for
various benefits.

e Multisensor-based interactive multimedia is a learning media
that can accommodate various types of student learning by
optimizing the different senses possessed by students, namely
auditory, visual, kinesthetic, and tactile By using multisensor-
based interactive multimedia, students are more enthusiastic and
motivated to listen to learning materials.

e The use of ABACADA Interactive CD electronic media can
motivate children with intellectual disabilities to learn, read, and
write. ABACADA Interactive CD electronic media is a multi-
functional teaching aid. In addition to learning to read and write,
it also functions as a playing medium that can improve con-
centration and fine motor (fine motor). This media is liked by
students because it uses interesting pictures and can be moved
with a mouse. This media provides learning centered on student
activities based on individuality, where each individual uses their
media that can increase children’s motivation and concentration in
learning

e The ability to read words in mild children with intellectual
disabilities can be improved through educational game media.
It is proven that the provision of intervention using educational
game media Educational game media are games accompanied
by learning and are the latest learning media that can improve
understanding quickly because they are supported by interesting
games and make students active.

(continued)
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Table 1. Continued.

Author(s) Title Finding(s)

Ahmad & Yin Using interactive mediato e Children with special needs will benefit from interventions
(2019) support reading skills in word recognition, phonological awareness, and reading com-

Lalu Satya & Edy
(2019)

Gokbulut &
Giineyli (2019)

Ambarwati &
Darmawel (2020)

Idhartono (2020)

Burt et al. (2020)

among underachieving
children

Application of IT-Based
Video Media on the Ability
to Read Simple Sentences
for Class III Mild Mentally
Impaired Children

Printed Versus Electronic
Texts in Inclusive Envi-
ronments: Comparison
Research on the Reading
Comprehension Skills and
Vocabulary Acquisition of
Special Needs Students
Implementation of
Multimedia Development
Life Cycle in Learning
Media Applications for
Children with Intellectual
Requirements

The Effectiveness of Pop
Up Book Media on the
Reading and Writing
Ability of Mild Mentally
Impaired Students in SLB

Computer-assisted
instruction (CAI) has
proven to be a viable way
to teach vocabulary to
students with intellectual
disabilities

prehension performance using interactive multimedia tools to
help develop their future reading skills. Educators need to move
towards the use of customized and modified interactive multi-
media as an instructional tool in teaching and learning, thereby
improving the reading skills performance of students with special
needs from the presence of multimedia in education

e The use of IT-based media for children with intellectual dis-
abilities can improve their ability to read simple sentences. In
addition, IT-based media can also awaken children’s enthusiasm
for reading, as well as full involvement of students in learning

e Using assistive technology such as computers, tablets, and
overhead projectors in the classroom will help increase the effec-
tiveness and permanence of learning activities, especially for
students with special needs Electronic texts are more effective
in improving vocabulary skills and reading comprehension for
students with special needs than printed texts

e Interactive learning media can help teachers increase the activ-
ity & understanding of children with intellectual disabilities
Learning with adobe flash game applications on computers using
adobe flash software is well received by children with intellec-
tual disabilities and provides great potential for them in learning
reading and mathematics

e Media pop-up book is a book that has pictures as if it can move
and is in three-dimensional form and can create good communi-
cation to readers through visuals, textual, images, and writing. In
addition, the pop-up book involves its readers to be more active
and interactive in the discussions contained in the book so that
it is easy to understand something being discussed. With pop-up
book media, children with intellectual disabilities can imagine
and interact with what they read by touching the pictures that
appear in the book. Parents and teachers will also find it easier to
teach children to read because the media that children will read
attracts their hearts

o Computer-assisted instruction (CAI) has proven to be a viable
way to teach vocabulary to students with intellectual disabilities.
CAl is a broad term for the use of structured instructional strate-
gies through electronic or multimedia interfaces that partially or
wholly replace teachers

Another form of interactive multimedia used to read for children with intellectual disabilities
is Pop-Up Book media. The physical composition and content of the book in the form of three
dimensions on the pop-up book media creates a very high interest and interest for children with
intellectual disabilities to learn the material. From research conducted by Idhartono (2020), students
can easily understand the content of the material being studied because the three-dimensional
images contained in the book seem to move, causing interest in learning and increasing students’
ability to learn reading comprehension material. In addition, the pop-up book media also involves
students to be more active and interactive through visuals, textual, images, writings, and discussions
contained in the book.
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The results of other studies that have been carried out show that the use of learning media in
educational games can improve the ability to recognize letters and read words in mild children with
intellectual disabilities. The intervention was carried out by providing teaching using educational
game media and evaluation using an action test. Educational game learning media can increase
understanding quickly because it is supported by interesting games and makes students active
(Afriyanti & Ardisal 2019; Nurcholis & Nur 2018).

In developing a technology-based system that combines Universal Design for Learning (UDL)
and Curriculum-Based Measurement (CBM) in a digital learning environment to improve reading
comprehension instructions for students with learning disabilities, it is necessary to pay attention
to the following principles: (1) provide several ways of representation to anticipate and overcome
first the physical, perceptual, and cognitive barriers that may interfere with student learning; (2)
provide multiple ways of action and expression by recognizing the variability that students use to
plan, strategize, perform learning tasks; and (3) provide multiple ways of engagement, namely
emphasizing that students must be involved or motivated to learn (Hall et al. 2015).

4 DISCUSSION

The use of digital media in learning for early childhood (3—6 years) has overgrown at this time.
Learning with digital media is delivered using computers and online video games, mobile devices,
electronic toys, dolls, or robots that move and talk. The use of digital media has been researched
and shows effectiveness in children’s learning. Many digital media products and interactive toys
are designed to learn to read, such as the alphabet, phonics, and word recognition. Research has
shown that well-designed digital learning shows effective results. Digital media can also improve
vocabulary, spelling, and reading skills better than traditional teaching methods. In addition, online
learning has helped children learn foreign languages, and internet-based digital stories will also
increase understanding of foreign languages. Learning with digital media also provides opportu-
nities for expression and imagination in domains such as music, drawing, painting, story-telling,
and poetry. Computer learning activities can generate a high level of interest and focus on learning
tasks that do not diminish over time. Attention to computer-based learning can be exceptionally
high among preschoolers, including in some cases, those with attention deficit hyperactivity disor-
der (ADHD). It can happen because the computer can provide immediate feedback on the child’s
performance and progress (Lieberman et al. 2009).

Children with intellectual disabilities need IT-based learning media to improve their cognitive
abilities. Improving cognitive abilities in children with intellectual disabilities can use various
methods and media that attract children’s interest to learn, one of which is interactive multi-
media. Learning that uses interactive multimedia in which audio and visual elements can train
children’s thinking and memory, especially for children with mild intellectual disabilities, is a
suitable choice because the material presented is concrete unconventional. Using interactive multi-
media can improve the quality of learning because the material and presentation of learning are very
interesting. Multimedia is also very relevant to shorten teaching because the material presented
will be delivered quickly compared to conventional learning. With multimedia, students also more
easily understand the subject matter, especially interactive multimedia. One of the media that can
be used in learning to read for children with intellectual disabilities is a video tutorial learning
media with Adobe Flash software/application. It can be concluded that interactive multimedia,
which includes audio and visuals, is very influential and helps deliver material by educators in the
classroom because it creates fun learning, motivates, increases children’s enthusiasm in learning.
Such a situation can improve children’s memory because learning materials are presented in a
concrete form and packaged in a form that increasingly attracts students’ attention. Thus, it can
also be concluded that interactive multimedia has a significant effect on increasing the learning
achievement of mild children with intellectual disabilities (Maulidiyah 2020).

Another form of interactive multimedia used in learning to read for early childhood students,
including children with intellectual disabilities, is the educational game media. Educate games can

13



provide insight or teaching that can make players or students practice their ability to run a game and
facilitate students to reach their stage of development, one of which can facilitate children in reading
skills. The use of educative games in learning is motivated by the development of technology and
applications on smartphones. Most children, including children with intellectual disabilities, spend
their time watching videos or playing games with smartphones and are less interested in reading
books or stories. So the development of educative games to attract students’ attention to use this
media has a learning function to improve reading skills. Reading hobbies and skills will provide
various perspectives and broader insights to children in various ways. It will develop children’s
creative thinking patterns, so they must be improved from an early age because children who like
to read have more capable language skills. Parental participation is needed to assist students when
using educative games and ensure that children will not access other applications that are not
relevant to reading skills (Febriani et al. 2018).

The use of technology is one of the efforts to meet the future needs of students, so that collab-
oration between students and teachers is needed in creating learning that develops digital skills in
achieving a predetermined learning goal. In addition, the teachers must pay attention to the acces-
sibility of the technology to be used, principles of learning for students, such as when choosing
to make video calls. Furthermore, they must pay attention to student attitudes and readiness and
reinforce students’ reinforcement and social manifestations in the community. In addition, before
learning is carried out, plan to learn well and clearly according to the learning objectives to the
evaluation tools. It will be selected and what will be achieved, pay attention to the characteristics
of different students, and form cooperation with students’ parents in helping access the website
during learning (Ersanty 2020).

5 CONCLUSION

The application of interactive multimedia in learning in schools is one solution to create interesting
and innovative learning. An interactive multimedia is a tool in conveying materials and learning
objectives for mild children with intellectual disabilities. For this reason, interactive multimedia
must deliver an attractive appearance in terms of images, letters, commands, navigation, and
audio. Furthermore, the interactive multimedia used should be easy to understand for children with
intellectual disabilities. There are many interactive multimedia options for learning. The teacher
must pay attention to the characteristics of students with mild intellectual disabilities and needs
that may differ from one another. In addition, collaborating with parents to assist students when
using interactive multimedia in learning is an important aspect that must be considered.

This research has provided a reasonably clear picture of interactive multimedia learning to read
for students with mild intellectual disabilities that provides effective results. It is hoped that teachers
will continue to strive to develop learning media following information needs and technological
developments so that learning activities are more active and more effective according to shared
expectations by considering the characteristics and needs of students with special needs. For this
reason, it is necessary to support school policies so that they continue to develop teacher human
resources in the field of information and communication technology and improve facilities and
infrastructure so that learning effectiveness can be achieved.
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ABSTRACT: The current learning process requires teachers to be more innovative and creative in
delivering learning materials. One of the innovations provided by the teacher in delivering learning
materials is innovation in developing learning media used for teaching. Along with the online
learning process to inhibit the spread of Covid-19, teachers are required to develop technology-
based learning media. Nowadays technology is getting more advanced. Many technologies, such
as smartphones, can be used to deliver learning materials. This study develops Augmented Reality-
based learning media for early childhood that can be operated via an Android smartphone. In the
learning media developed, students will learn to recognize the names of animals and explain the
characteristics of each of these animals. The method used is the ADDIE model. Before being
used, the developed learning media was validated and tested. Validation is done by media expert
validation and material validation. The trials were conducted with limited trials and open trials. From
the results of the trial, an analysis was carried out to see how far the effectiveness of the developed
learning media was. The development product produces Augmented Reality-based Flash Cards to
recognize Elephants, Lions, Monkeys, Zebras, and Giraffes. The flash card is then scanned on the
Virtual Zoo application, which was developed using Vuforia and Unity software. From the results
of the study, it was observed that 100% of students could recognize the name of the animal and
91% of students could explain the characteristics of the animal.

Keywords: Innovation, learning media, early childhood, Augmented Reality

1 INTRODUCTION

We are currently entering the digital era (Reflianto & Syamsuar 2019). All activities that were
previously carried out by humans are now assisted by digital technology that can make it easier
for humans to carry out their duties. The digital era is the terminology for a time where everything
starts with technology (Syamsuar & Reflianto 2018). This also applies in the field of education,
the learning process that was previously carried out directly by teachers and students, with the
advancement of technology can now be accessed from anywhere (Senduk et al. 2016). Especially
the Covid-19 pandemic condition has made the learning process online-based.

While facing the Covid-19 pandemic the learning process is shifted from conventional learning
to online learning, raising several new problems. Some of these problems include 1) Teachers must
possess knowledge and capabilities in using the latest technology to deliver learning materials
2) Teachers must be able to create innovative digital-based learning media so that students can
understand learning materials well, and 3) Teachers must master what learning platforms they can
use for the learning process. Learning media are essential in early education, especially in this
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digital age (Giganti 2007). Digital media plays a significant part in early childhood engagement
although has its own controversy (Lydia Plowman 2012).

Based on the Early Education Curriculum (Yuliantina 2021), one of the methods to stimulate
learning in children is to make them use their sensory reflexes. A zoo is usually a very good place
to give them a sensory experience. However, during this pandemic, a visit to the zoo is shortly on
hold to reduce the spread of Covid-19 among children as well as the animals. Considering this,
it is necessary to develop learning media that can provide real learning experiences for students.
For example, in early childhood, in the absence of a pandemic, the teacher could invite children
to learn to recognize animals directly at the zoo. However, due to the pandemic, direct learning
was hindered. To provide a solution to this problem, through this research, an Augmented Reality-
based Virtual Zoo Learning Media was developed, as a means to learn to recognize animals and
their characteristics through 3-dimensional animal shapes observed through flash cards. The devel-
opment of learning media based on visual observation is expected to attract students’ interest in
learning optimally. Augmented Reality has been widely used in various levels of education such
as higher-level education, secondary education (lower/upper secondary level), primary education,
and in informal learning (Masmuzidin 2018). In Abenyega (2008), visualization also plays a huge
role in building understanding for students about their core, such as identity, belonging as well
as their learning experience. Thus, learning media that involves more observation or visual-based
learning media are expected to help students who can understand the material well. Research by
(Rosmiati 2020) also states that audio-visual-based learning media is one of the alternative learning
media in conducting technology-based learning processes.

2 METHOD

Facing the Covid-19 pandemic, which caused the learning process to shift from conventional
learning to online learning, this raises several new problems. Some of these problems include 1)
Teachers must be able to have knowledge and capabilities in using the latest technology to deliver
learning materials 2) Teachers must be able to create innovative digital-based learning media so
that students can understand learning materials well, and 3) Teachers must master what learning
platforms they can use for the learning process. Learning media are essential in early education,
especially in this digital age (Giganti 2007). Digital media plays a significant part in early childhood
engagement although has its own controversy (Lydia Plowman 2012).

Based on the Early Education Curriculum (Yuliantina 2021), one of the methods to stimulate
learning in children is to make them use all of their sensory. So, zoo is usually a very good place to
give them sensory experience. But during this pandemic a visitation to zoo is momentarily on hold
to stop the COVID-19 from spreading to children as well as to the animals. Considering this, it is
necessary to develop learning media that can provide real learning experiences for students. For
example, in early childhood, in the absence of a pandemic, the teacher can invite children to learn
to recognize animals directly at the zoo. However, due to the pandemic, direct learning cannot be
done. To provide a solution to this problem, through this research, an Augmented Reality-based
Virtual Zoo Learning Media was developed, as a means to learn to recognize animals and their char-
acteristics through 3-dimensional animal shapes observed through flash cards. The development
of learning media based on visual observation is expected to attract students’ interest in learning
optimally. Augmented Reality has been widely used in various level of education such as higher-
level education, secondary education (lower/upper secondary level), primary education, and in
informal learning (Masmuzidin 2018). In Abenyega (2008), visualization also plays huge role in
building understanding for students about their core, such as identity, belonging as well as their
learning experience. So that learning media that involve more observation or visual-based learning
media are expected to be able to contain students who can understand the material well. Research
by (Rosmiati 2020) also states that audio-visual-based learning media is one of the alternative
learning media in conducting technology-based learning processes.
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3 RESULTS

3.1 Product development

Virtual zoo is one of the learning media in the form of flash cards. This learning media is intended
for early childhood. The developed Flash Card contains animal recognition material, which refers to
one of the basic competencies of the PAUD curriculum, namely, theme 3.8. Get to know the natural
environment (animals, plants, weather, soil, water, rocks, etc.). From this theme, the research team
took the sub-material, namely introducing animals (Farida Yusuf 2018). The designed Virtual Zoo
is a learning media developed so that students can recognize the animals in the flashcard images
in three dimensions. Flash card learning media is designed with Augmented Reality technology
so that the images can be studied in a three-dimensional way. Augmented Reality (AR) is a form
of interactive technology that combines virtual technology with the real world (Risdianto et al.
2021). AR technology can convert two-dimensional into three-dimensional images, this concept
was implemented by the research team in developing learning media in the form of images. Virtual
Zoo learning media presents three-dimensional images of animals intended for children who study
the learning media to observe animals in three dimensions. This is to cope with learning amid
the Covid-19 pandemic which does not allow children to learn directly about animals in their
environment, for example in the park or in the nursery. Thus, by using learning media that presents
animal shapes in three dimensions, it is hoped to provide a good experience for children to learn
the characteristics of animals, such as animal’s, characteristics, foo, and environment.

The display of illustrations of various kinds of animals on flash cards is designed using adobe
illustration software. The illustration design is used as a marker, and then entered into the vuforia
software to create a development key. The development key that has been created later on in the
vuforia software will see the unique value of the marker created. The marker value is indicated by
the number of stars displayed. The unique value on the marker must be above two, for visualization
of Augmented Reality products (Ismayani 2020). The following are the results of a marker scan
trial from animal illustrations drawn by the research team:

virtual_zoom
Type: Device

Targets (5)

Date Modified

5

-

tnct: Today 05:23 PM v

Figure 1. Animal marker scan results.

From the results of the marker scanning trial above, it was found that the markers on zebras,
lions, monkeys, and giraffes have a five-star rating and elephants have a three-star rating. This
shows that these markers can be further developed as Augmented Reality. The display of markers
on the developed flash card can be seen in the following figure:
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Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6
Elephant Marker ~ Giraffe Marker ~Monkeys Marker ~ Lion Marker Zebras Marker

After the marker development on the flash card is complete and the marker scan results are
valid, the next process is making the application. The application design was created using Adobe
Illustrator and Affinity Design. Applications were made using Unity Software. In the process of
making the marker application that has been entered in the vuforia database, it is then exported
to unity and will be developed into a three-dimensional form. The developed application can only
be operated on android devices. The front page of the application contains illustrations of animal
images and the name of the application “Virtual Zoo”. On that page, there are two arrows to choose
from, the first is choosing to start scanning animals on an Augmented Reality-based flash card and
the second is an information page about using the application. The application display is as shown
in the following figure:
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Fig. 7 Fig. 8
Front page of application Information page of application

3.2 Product trial

The trial of using the application was carried out at the UM Laboratory PAUD KB School. The
Product trial was conducted on 10 PAUD students with an age range of 3—4 years. The use of Flash
Cards and the Virtual Zoo application is accompanied by their respective parents. To facilitate the
understanding of parents and teachers in assisting students using the application, the research team
also created a manual. Before the trial process was carried out, the research team explained the use
of application features, ranging from application installation, flash card scans, to how to explain
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content to children. The flash card is made in 6.35 x 8.89 cm size, using 150-g art paper. In its
development, we apply the Elam (2017) ergonomic principle, wherein the product proportion must
comply with the user’s body. The Virtual Zoo flash card that we have developed will be operated
by parents with their children.

From the test results we obtained the following data:

No. Indicators Number of children

1 The number of children who can recognize the name of the
animal they are observing

Animal Name Can Mention Can’t Say
Elephant 10 0
Zebra 10 0
Monkey 10 0
Giraffe 10 0
Lion 10 0
2 The number of children who can mention the characteristics

of the animals they observed

Animal Name Can Mention Can’t Say
Gajah 10 0
Zebra 7 2
Monyet 10 0
Jerapah 10 0
Lion 8 2

From the results of the experiments above, it was obtained that 100% of the total samples tested
could name the animals they were observing. This shows that the visualization of each type of animal
on the Flash Card Learning Media is easy for children to understand and recognize. The second
indicator, after observing the Augmented Reality-based Virtual Zoo learning media, children can
learn to recognize animals by looking at their shapes in three dimensions. From the test results,
91.83% of children can recognize the characteristics of animals. For example, they can mention the
characteristics of a giraffe as an animal with a long neck. But they are still confused in recognizing
the character of a lion, this is because they are confused with other animals such as cats or tigers.

In addition to getting data on student responses in recognizing the names and characters of
animals in the trial activities, the research team also received positive feedback from parents and
teachers. Parents and teachers are very enthusiastic about accompanying children to learn about
animals using the Virtual Zoo and Augmented Reality-based Flashcard applications. According to
them, the innovation of Virtual Zoo learning media and Augmented Reality-based Flash Cards is
very good for sharpening children’s imagination in recognizing animals. According to teachers,
the use of digital application-based learning media is very necessary at this time, so they strongly
agree with the development of Augmented Reality-based applications. This is in line with research
(Risdianto et al. 2021) which states that the existence of Augmented Reality-based learning media
strongly supports the learning process of blended learning.

Through this product, children can recognize animals in 3 dimensions by observing how many
legs they have, what their anatomy is like, and they can also observe the animals they are studying
from various angles. This provides an experience similar to when they visit a zoo and observe
animals directly. This is in line with the research that has been done by (Ailsa Salsabila 2020),
which states that by using Augmented Reality-based learning media for early childhood students
can be more motivated and can make it easier to understand lessons. In addition, students get direct
learning experiences through Augmented Reality-based learning media.
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The trial application display can be seen in the following figure:

4 DISCUSSION

From the results of the development of Augmented Reality-based Flash Card learning media and
Virtual Zoo applications, it is considered as an important contribution to KB Laboratory UM. During
the Covid-19 pandemic, the learning process only takes place online through platforms Zoom,
Whatsapp, Google Meet, etc. In introducing various types of animals, teachers and parents only
display two-dimensional learning media. The development of Augmented Reality-based learning
media can provide an experience for students to learn types of animals and can observe them in
three dimensions.

With the development of digital-based learning media, it is also very good to train students and
parents to use their smartphones for the learning process. The Covid-19 pandemic has caused the
learning process to be carried out online (Sadikin & Hamidah, 2020). Therefore, the proper use of
smartphones will be beneficial in the child’s learning process (Handarini et al. 2020).

5 CONCLUSION

From this research activity, it can be said that the development of Flash Card learning media
and Augmented reality-based Virtual Zoo applications is very good to help the learning process
during the pandemic. The digital-based learning media can provide a real experience for students
to learn various types of animals. The learning media that was developed was responded well
and enthusiastically by the task people, teachers, and students. AR has passed the hype stage and
can now be implemented for educational purposes (Sinduningrum et al. 2019). Augmented reality
technology is able to improve student learning experiences and help identify animal species.

To improve the quality of the digital-based learning process, this research produces several
recommendations for further research. For further research, the same Augmented Reality-based
learning media can be developed with different content, for example with the theme of learning
body parts, learning transportation tools, or learning various fruits and vegetables.
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ABSTRACT: Attractive learning media for studying the interaction of living things with the
environment is still needed because students’ learning motivation with regard to this topic is still
relatively low. The low motivation to learn can be due to by several factors, such as used learning
materials are less attractive, teaching still involves the traditional lecture method, lack of use
of interesting learning media, and a number of concepts to learn that requires students to do
memorize more than to understand. To overcome these problems, it is necessary to develop an
interesting learning media so that students’ learning motivation on the topic can be enhanced.
Hence, this research applies research and development (R&D) methods and Lee and Owens (2004)
development model. The average percentage obtained overall is 93%, so it can be concluded that
this learning media is valid and feasible to use.

Keywords: Android-based Interactive Multimedia, Interaction of Living Things with The
Environment

1 INTRODUCTION

Science at junior high school level in Indonesia is taught in an integrated manner (Puspa et al.
2019). Because science discusses natural environment, it is hoped that the subject is preferred by
most students. On the contrary, science is one of the subjects that the majority of students are
less interested in. This low student interest can later affect student learning outcomes in science
lessons (Karina et al. 2017). The low interest in students’ learning also can be seen based on their
low learning motivation. Low student motivation in science lessons is caused by a monotonous
learning atmosphere and students’ difficulties in understanding the material (Israil 2019). One of
the science materials that was considered challenging by students is the interaction of living things
with the environment, which is taught in class VII in even semesters (Rianto & Wulandari 2018).

Ghozali and Qosyim (2017) conducted a research on science material problems with regard to
the interaction of living things with the environment. A science teacher at MTs Negeri Model Babat
revealed that only 50% of the class VII A students completed the material. In addition, 93% of the 30
grade VII students thought that the material on the interaction of living things with the environment
requires memorization and hence is difficult to understand (Ghozali & Qosyim 2017). Furthermore,
students’ low motivation to learn this material is also observed at SMPN 1 Dau Malang. Based on an
interview with science teachers, the low motivation to learn the material is identified based on the
inactivity of students that took place in the learning process. Furthermore, it can also be identified
based on the number of students who did not understand the concept well based on the results of
the conducted student’s ability test. A questionnaire distributed to 84 seventh grade students shows
that there are several reasons why students’ learning motivation on the material is low, namely 58%
because it consists of many concepts, 63% because they only memorize, 62% because there are
too many texts in science textbooks, and 55% because they are bored.
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The problem of low student motivation basically can be addressed by using interesting learning
media (Wahyuningtyas & Rosita 2019). One of them is interactive multimedia consisting of various
media elements that explain the summary of the material (Armansyah & Sulthoni 2019). This is
evidenced in a research by Fauziah et al. (2016) at Tarbiyatul Aulad Cikajang Middle School.
The results of the study showed that students’ motivation and learning outcomes increased when
interactive multimedia was used in learning. In previous research, the explanation of material in
interactive multimedia was developed in various versions. There is an explanation version of the
material in the form of text as well as visualization (Armansyah & Sulthoni 2019). In addition,
there is also an explanation version of the material using videos equipped with multiple-choice
evaluation questions (Setiawan et al. 2018).

To display interactive multimedia with the latest version, this research interactive multimedia
was developed with several innovations, both in the explanation of the material and in the form
of evaluation questions or quizzes. The first innovation is the addition of an audio explanation of
the material. The second innovation is in the way to display the evaluation questions into games.
The third and fourth innovations are using Crossword and Match-Up games to present evaluation
questions or quizzes. The fifth innovation is its presentation in the form of an application that can
be operated using an Android-based smartphone, wherein the aim is to make interactive multimedia
displays more attractive for students. If students are interested, understanding the material will be
easier (Rozi & Khomsatun 2019).

Some of these innovations are a result of method analysis carried out in this research. Such as
Needs Analysis and Front-End Analysis. Front-End Analysis consists of Student Analysis, Tech-
nology Analysis, Task Analysis, Important Event Analysis, Problem Analysis, Objective Analysis,
and Media Analysis. Some of the previous descriptions became the basis for research of this paper,
which was carried out to produce valid and feasible learning media.

2 METHODS

The type of research conducted is Research & Development, which aims to produce a product
(Sugiyono 2018). The development model applied is the development model by Lee and Owens
(2004), because the sequence of stages is systematic and focused on developing learning mul-
timedia. There are five stages in the Lee and Owens (2004) development model, including (1)
Assessment and Analysis, (2) Design, (3) Development, (4) Implementation, and (5) Evaluation.
The five stages are presented in Figure 1 below:

Assessment/analysis

Needs

Front-end
asscssmient analysis

[llupl.cnn-llml.-u| | Development |

Figure 1. Lee and Owens development model procedure. Source: Lee and Owens (2004).

Due to limited research period, the study was only conducted in the development stage. Over-
all, the stages include Assessment and Analysis consisting of (1) Needs Analysis, (2) Front-End
Analysis: (a) Student Analysis, (b) Technology Analysis, (c) Task Analysis, (d) Important Event
Analysis, (e) Problem Analysis, (f) Objective Analysis, and (g) Media Analysis; (3) Design; and
(4) Development: (a) Production, and (b) Post Production.

The validation comprises media and material validation with the subject of one lecturer in
the Science Education Study Program, Faculty of Mathematics and Science, State University of
Malang. The minimum criteria for the validator of the lecture are master’s degree and expertise in
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the field of material and media developed in this research. The tests included a feasibility test and
readability test. The subject of the feasibility test is one science teacher at SMPN 1 Dau Malang
who is adequately educated and understands the material contained in the developed media. The
subjects of the readability test are 32 students of VII grade of SMPN 1 Dau Malang who took the
material on interaction of living things with the environment.

The questionnaire for validation, feasibility test, and readability test is a mixed questionnaire.
Before use, the mixed questionnaire was validated by the supervisor. It is intended that the
instrument used and the results obtained are declared valid. The data obtained from the mixed
questionnaire are in the form of two types of data, namely quantitative data from scores and quali-
tative data from suggestions and comments given by the validator and the subject of the feasibility
and readability test. There were two statistical scales used in the questionnaire, namely the Likert
Scale and Guttman Scale.

The Likert Scale was used in the media validation questionnaire, two aspects in material valida-
tion, feasibility test, and readability test. While the Guttman Scale used to check the correctness of
the concepts and the quizzes in the material validation questionnaire. The conclusion and scores
on the Likert Scale are presented in Table 1, while Guttman Scale scores are presented in Table 2.

Table 1. Likert scale.

Criteria Score

Very agree/very good/very interesting
Agree/good/interesting

Less agree/less good/less interesting
Disagree/not good/not interesting

—_— N W A

Source: Likert (1932).

Table 2. Guttman scale.

Correctness of Concepts/Quiz Score

True 1
False

Source: (Guttman (1944).

The results of the obtained assessment scores were analyzed using the following formula:

2 X
P=5%

x100% (1

Description:

P : Percentage of total score of the assessment results
>"X; : Number of test subjects’ answers

> X : Maximum number of answers

The criteria for the validity and feasibility of the product can be seen from the categories in
Table 3.

Table 3. Criteria for percentage of interactive multimedia assessment.

No. Score (%) Validity/Feasibility

1. <20% Very Invalid/Very Not Feasible

2. 21-40% Invalid/Not Feasible

3. 41-60% Sufficiently Valid/ Sufficiently Feasible
4. 61-80% Valid/Feasible

5. 81-100% Very Valid/Very Feasible

Source: Riduwan (2012).
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Products with a resulted percentage of 61% can be said to be valid and feasible to use. However,
products with a resulted percentage of 60% can be said to be less valid and less feasible for use.
Product revisions were carried out according to the suggestion given by the validator and the subject
of the feasibility and readability tests.

3 RESULT AND DISCUSSION

Interactive multimedia in previous studies was developed with material explanations using ani-
mated text and images as well as multiple-choice evaluation questions. The first example is the
development of interactive multimedia with material explanations in the form of text and visu-
alization (Armansyah & Sulthoni 2019). The second example is the development of interactive
multimedia with material explanations in the form of videos but evaluation questions in the form
of multiple choices (Setiawan et al. 2018). The interactive multimedia developed by Setiawan et al.
(2018) can only be operated using a computer or a notebook with the appropriate specifications.
To present different interactive multimedia, researchers introduced several new innovations. The
latest innovations are based on the results of the analysis on the methods that have been carried out.

The developed interactive multimedia was named SIMAHL Interactive Multimedia. This product
is operated by using an Android smartphone with minimum Android system version 2.2 Froyo
(2010). There are several pages in this developed product that include the main page, profile,
menu, instructions, competencies, materials, quizzes, and references. Figure 2 shows SIMAHL
Interactive Multimedia:

KELUAR "-

Figure 2. SIMAHL Interactive Multimedia display.

The first innovation in SIMAHL Interactive Multimedia is the addition of an audio explanation
of the material. The audio in this product is not only in the form of music audio but also audio
explanation of the material by the narrator. It is intended that the explanation of the material is not
only in the form of text but also images, animations, and audio. By explaining the material using
the four media elements, SIMAHL Interactive Multimedia covers three forms student learnings,
namely visual, audio, and kinesthetic (Fauziah et al. 2016).

The second innovation in SIMAHL Inferactive Multimedia is in the way to display the evaluation
questions into games. Previous research conducted by Setiawan et al. (2018) shows that evaluation
questions are presented in the form of multiple choices. Displaying the quiz in a new way can
make students more interested by designing evaluation questions or quizzes in the form of games.
The game element in interactive multimedia will make learning fun (Ghozali & Qosyim 2017).
Moreover, a majority of students will be interested in science learning that makes use of game
media (Widianto et al. 2017).

The third and fourth innovations of SIMAHL Interactive Multimedia are using Crossword and
Match-Up games to present evaluation questions or quizzes. Learning media using Crossword was
proven to be able to increase students’ learning motivation (Farih et al. 2012). It is possible since
Crossword can foster students’ curiosity to solve the existing questions. Match-Up was chosen
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because it can help students understand concepts well and do not just rely on rote learning (Andrea
2015).

The fifth innovation of SIMAHL Interactive Multimedia is its presentation the form of an appli-
cation that can be operated using an Android-based smartphone. Since a majority of people now
have Android smartphones, both adults and children (Mulyanto et al. 2018). Therefore, SIMAHL
Interactive Multimedia was developed based on Android so that it can be used by junior high
school students. In addition, based on research by Mulyanto et al. (2018), the presentation of
Android-based applications can increase student interest in learning from 73% to 100%.

Results of validation, feasibility test, and readability test

Based on the validation, feasibility test, and readability test that have been carried out, the results
are presented in Table 4.

Table 4. Result of validation, feasibility test, and readability test.

No. Aspects Analysis Result (%) Assessment Criteria
1. Media Validation 91 Very Valid

2. Material Validation 95 Very Valid

3. Feasibility Test 96 Very Feasible

4. Readability Test 91 Very Feasible
Average 93 Very Valid & Feasible

Based on Table 4, it can be seen that the results of media validation with three assessment aspects
yielded 91% results, while the results of material validation with four assessment aspects show
95% results. From these results, it is known that SIMAHL Interactive Multimedia is valid for
use. Media and material validation was carried out by a lecturer at the Science Education Study
Program, Faculty of Mathematics and Natural Sciences, State University of Malang. In addition,
the results of the feasibility test with five assessment aspects got a result of 86% and the result of
the readability test with 17 assessment items got a result of 91%. From the two percentage results,
it is known that SIMAHL Interactive Multimedia is feasible to use. The feasibility test was carried
out by one science teacher at SMPN 1 Dau, while the readability test was carried out by 32 students
at SMPN 1 Dau who had taken the material on the interaction of living things with the environment.
From the four results, an average of 93% was obtained so that SIMAHL Interactive Multimedia
can be declared valid and feasible to use.

In general, it can be concluded that interactive multimedia is declared valid and suitable for use
in learning. This is also proven by research by Setiawan et al. (2018) and Armansyah and Sulthoni
(2019). From the research of Setiawan et al..(2018), interactive multimedia in the form of 3D digital
books developed obtained validity of 92.33%, practicality of 88.01%, attractiveness of 91.85%,
and effectiveness of 80.66%. Meanwhile, from the research of Armansyah and Sulthoni (2019),
interactive multimedia on visualization based on animation obtained presented material validity
of 70%, media validity of 85%, and audience assessment of 81.7%. From the two studies, the
researchers also concluded that the interactive multimedia developed was valid and feasible to use.

4 CONCLUSION

Based on the results above, it is known that the SIMAHL Interactive Multimedia got an average
result of 93%. Based on these results it can be concluded that SIMAHL Interactive Multimedia
is valid and feasible to use for increasing students’ learning motivation. In addition to SIMAHL
Interactive Multimedia display, interestingly, evaluation questions or quizzes in the form Crossword
and Match-Up can also make students interested in learning material on the interaction of living
things with the environment.

27



Based on this research, there are several suggestions that can be applied for further research.
The first suggestion is that the learning media should be developed not only based on Android, but
can be operated using any smartphone. The second suggestion, to increase the attractiveness of
learning media, researchers can develop material explanations and evaluation questions in the form
of games that are preferred by many students. The third suggestion is that evaluation questions must
be developed so that they can reach students”’ higher-order thinking processes. The fourth suggestion
is that research should be applied to the evaluation stage.
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