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Abstract 
The purpose of this research is to develop mobile-based augmented reality to provide a fun learning experience for students with 

Attention Deficit Hyperactivity Disorder (ADHD). This research uses the development model of Sadiman, et al 2010. In 

completing the development of mobile-based augmented reality applications for fun learning in ADHD students using 9 stages, 

namely needs analysis, goal formulation, formulation of material items, formulation of success measurement tools, media 

storyboard script writing, media production, validation, revision, media ready for use. The development results received a 

positive response from the validity test by the material with an average of 93.75%, while the media expert gave an assessment 

of 92.5%. Thus, it can be concluded that the development of mobile-based augmented reality applications for fun learning in 

ADHD students has been proven valid and can be used for learning for ADHD students. 
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This research aims to provide a new experience using 

augmented reality technology-based learning media so that 

people with ADHD (Attention Deficit Hyperactivity 

Disorder) can get and feel an enjoyable and meaningful 

learning experience so as to develop cognitive in students with 

ADHD. Attention deficit hyperactivity disorder, often 

referred to as Attention Deficit Hyperactive Disorder 

(ADHD), is a neuropsychiatric syndrome that has recently 

been found in students. Symptoms of lack of concentration 

that occur in ADHD students can interfere with the child's 

developmental period in terms of cognition, behavior, 

socialization and communication (Hatiningsih, 2013). 

In fact, students with ADHD (Attention Deficit Hyperactivity 

Disorder) have symptoms such as lack of concentration and 

can interfere with cognitive development in students with 

ADHD, therefore students who have a history of ADHD tend 

to have difficulty in maintaining their attention on tasks or 

activities that require focus and also students with ADHD are 

often directed to the development of talents and talents, 

however, lacking in general knowledge (Husnah, 2007). 

Students with ADHD often face challenges in concentration 

during classroom lessons. They may need a quiet environment 

and adapted learning strategies to help them focus therefore, 

teachers must understand that students with ADHD may have 

difficulty following complex instructions, can be highly 

creative and talented (Urbayatun et al., 2019). It is important 

for schools and parents to provide support in developing their 

talents while managing challenges and concentration (Afifah 

& Nasution, 2023). 

In the context of learning for ADHD students, consideration 

and attention are needed in using media / assistive devices 

according to the needs of students (Ariyanto, 2017). Media / 

assistive devices intended here are everything that is used and 

supports learning, both in the form of sophisticated 

technology products and simple technology. Learning media 

technology develops so quickly along with the development 

of technology every year. Technological advances are very 

likely to bring new innovations in the world of education 

(Kauffman, 2010), the entire world population often spends 

time playing smartphones wherever the place, this makes 

smartphones very popular (Ningsih & Adesti, 2019). By 

utilizing the practical technology of smartphones, students 

can learn anywhere and anytime. Learning using smartphones 

students can learn independently, students also save more time 

and will be more active in learning (Rahardjo et al., 2019).  

Learning does not always have to be done in the classroom, 

laboratory or teacher-centered, learning using smartphones is 

considered easier to use for learning and students quickly 

adjust to the media (Surahman & Surjono, 2017). 

Augmented reality is a new technology that adds virtual 

(artificial) objects such as text, animation, 3D models by 

combining them into a real environment or object. It can be 

interpreted that augmented reality can complement real 

environmental conditions rather than replace them (Azuma, 

1997). Augmented reality technology as learning media has 

been recognized for its benefits in dealing with real-world 

tasks with the support of digital systems (Chang & Hwang, 

2018). Augmented reality for learning media can provide 

students with new learning resources in understanding 

concepts and materials, encourage students to think based on 

concepts and feel 3D (three-dimensional) and create an 
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interactive and attractive learning atmosphere and more fun in 

learning in the classroom (Ivanova & Ivanov, 2011). 

Learning media that is able to clarify learning messages and 

information, which can improve the process and results of 

student learning, and can be motivated in learning, the media 

is produced in order to overcome the limitations of the senses, 

space and time so that students can use the media wherever 

the place of learning and whenever students will learn 

(Arsyad, 2015). Learning media plays an important role in 

teaching activities. The use of media is part of the learning 

process that must be considered. Not only that, the method of 

learning must also be considered, one of which is the enjoyfull 

learning method. The enjoyful learning method is a learning 

system that seeks to arouse interest, full involvement and the 

creation of meaning, understanding, and happy values from 

students.  In it there is no more physical or psychological 

pressure (Juliati & Rafiqah, 2017). 

Natural Science (IPA) subjects with material Knowing the 

types of herbivorous, omnivorous and carnivorous animals 

with Augmented Reality-based aims to create enjoyful 

learning in ADHD students. Based on the results of 

observations and interviews conducted on one of the students 

with ADHD, it was found that he had difficulty in the learning 

process in the classroom. This child faces several challenges 

that need to be assisted in the learning process. One of the 

main obstacles identified is that when ADHD students are 

given full textbooks, they will experience difficulty 

concentrating on memorising learning. This tends to lead to a 

sense of lagging behind the child with his friends in the class. 

Based on interviews with his parents, the learning methods 

used for this child are generalised with his friends because, in 

his neighbourhood there is no inclusive school for students 

with ADHD, this shows that the child does not feel enjoyment 

in his learning and has difficulty concentrating, especially 

with science subjects. To overcome this challenge, it is 

necessary to implement learning media that can provide a 

clearer picture of science learning so that students can 

understand the material better. Moreover, the media should 

also be designed to increase enjoyful learning and active 

involvement in the learning process. In the learning process, 

attention should also be paid to the use of learning materials 

both individually through individual learning programmes 

and in the classroom through the pre-learning stage, pre-

learning stage, learning stage, and post-learning stage. 

This research uses the type of research and development 

(research and development). This research aims to produce 

products and test the feasibility of products. The product 

developed in this study is augmented reality learning media . 

Mobile augmented reality media development research as a 

supplement to this science textbook uses the Sadiman 

development model (Sadiman et al., 2018). This development 

model has several stages, namely: needs analysis, goal 

formulation, material formulation, formulation of success 

measurement tools, media storyboard script writing, media 

production validation, revision, ready-to-use media. 

Needs analysis is a stage to find a problem that occurs in the 

field, then find a problem that occurs in the field, then find a 

solution that can solve the problem. At this stage, 

identification of needs is carried out in the form of data 

collection through observation and interviews with ADHD 

students who attend one of the schools in Malang. 

Observation aims to observe ADHD students's learning 

directly in the classroom and at home. Interviews aim to find 

out the characteristics of ADHD students and the media used 

in learning. The purpose of this research is to develop 

augmented reality-based learning media so that students with 

ADHD can have a fun and memorable learning experience 

with the use of this technology as well as ADHD students can 

train attention and focus skills which can indirectly improve 

performance in learning. 

The development of this media is in line with the material 

items in accordance with SK, KD, indicators and learning 

objectives in the discovery of problems in the field where 

ADHD students do not feel enjoyful (fun) in understanding 

the learning material, especially in the introduction of 

herbivorous, carnivorous and omnivorous animal species. At 

this stage, an evaluation of the learning outcomes or the 

results of using the developed mobile augmented reality is 

carried out which aims to determine how much ADHD 

students understand the material that has been delivered in 

augmented reality. To measure the understanding of ADHD 

students, a learning outcome test is given in the form of a pre-

test and post-test of the material content of the augmented 

reality that has been developed. If the feedback obtained is 

satisfactory, it means that it can be concluded that the 

developed media has succeeded in providing students's 

understanding. 

Media scripts are useful as instructions when carrying out 

production activities or the media development process. In 

this development, the script is made containing an instruction 

containing information that is used as a reference in making a 

media. The production stage is the stage of implementing the 

script or storyboard that has been designed into the media to 

be developed. In a media production, it must adjust to the 

script or storyboard that has been designed. Validation is a 

process to be able to measure the feasibility of the media that 

has been developed.  Activities at this stage involve material 

experts and media experts. 

Learning media produced in the form of augmented reality for 

ADHD students. The results of this augmented reality 

development after being validated by material experts and 

learning media media experts. 
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Figure 1 Subject Matter Expert Validation Results 

 

Furthermore, the validity test was carried out to the material 

expert, see Figure 1, from 12 statement items there were 9 

items that received SS (4.00 / 100%), namely, the suitability 

of learning objectives, the ease with which students 

understand learning, the ease of achieving learning objectives, 

the attractiveness of the material, the suitability of the material 

with daily life, the suitability of examples to help 

understanding, the suitability of supporting visuals, the 

suitability of relevant sources, the suitability of the material 

with the level of development and understanding. There are 3 

statement items that get an S (3.00/ 75%), namely: focusing 

the material, the suitability of the material with the 

curriculum, the suitability of the material with the learning 

objectives. Based on the results of the overall score given by 

the material expert, it can be seen that the material expert gave 

a positive response with an average of 0.9375 or 93.75% of 

the maximum score of 4.00 or 100%. Based on the responses 

obtained from the material experts, it can be said that the 

Introduction to Herbivorous, Omnivorous and Carnivorous 

Animals is valid and very feasible in terms of material. 

 

Figure 2 Learning Media Expert Validation Results 

 

The results of the validity test to media experts, from 10 

statement items, there are 7 items that get SS scores (4.00 / 

100%), namely, user instructions, gestureaugmented reality, 

3D object flexibility, media objects, cover display, object 

details and object size.  

There are 3 statement items that get a score of (3.00 / 75%), 

namely: understanding of learning, 3D objects according to 

student needs and the shape of 3D objects. Based on the 

overall score given by the media expert, it can be seen that the 

media expert gave a positive response with an average of 

0.925 or 92.5% of the maximum score of 4.00 or 100%. Based 

on the results of responses obtained from material experts, it 

can be said that the Introduction to Herbivorous, Omnivorous 

and Carnivorous Animals is valid and very feasible in terms 

of media. 

The development of 3D augmented reality mobile technology 

as a visual media theme of knowing the types of carnivorous, 

herbivorous and omnivorous animals for students with ADHD 

was developed as a learning companion. Preliminary research 

conducted is a needs analysis in the form of direct observation 

and interviews. Based on the results of observations and 

interviews that have been conducted on ADHD students who 

attend one of the schools in Malang, obstacles are found in the 

form of the child having difficulty focusing on his learning so 

that he feels left behind with his friends in class. In addition, 

the child also has difficulty understanding learning because he 

has Attention Deficit Hyperactivity Disorder (ADHD). Based 

on the results of observations and interviews so that students 

can focus on learning material about carnivores, herbivores 

and omnivores, a solution is given in the formulation of 

learning objectives using artificial media that can visualise 

objects combined with augmented reality technology and 

packaged in the form of smartphone applications. With the use 

of 3D objects combined with augmented reality technology 

used for learning can improve student understanding (Utami, 

2011) and can focus the attention of learners into real objects 

or events.  

Next is the formulation of science learning material items with 

the sub-theme of introducing carnivorous, herbivorous and 

omnivorous animals. At this stage the material is consulted 

with the subject teacher and the material to be developed is 

the grouping of animals based on the type of food that 

contains animals grouped into 3 namely herbivores, 

carnivores and omnivores. To determine the success of the 

media in achieving learning objectives are media expert 

questionnaires, material expert questionnaires, student 

questionnaires for the achievement of learning using products 

that have been developed after that enter the media production 

stage according to the material that has been determined. 

The next stage is augmented reality media has passed the 

validity test stage involving material experts and media 

experts. The results of the validity test process received a very 

positive response, where the high score obtained from the 

material expert was 0.9375 or 93.75%, and in terms of 

material it was declared valid without the need for additional 

revisions. This concludes that the material in the augmented 

reality mobile fulfils almost all aspects of material validity 
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and is declared valid. Furthermore, the results of the validity 

test by media experts also showed very positive results with a 

value of 0.925 or 92.5%. This mobile augmentedreality was 

also declared valid without requiring additional revisions in 

the media. Therefore, mobile augmented reality can be 

considered valid and feasible to use in the field. In addition to 

the assessment results, the experts also provided comments 

and suggestions. The material expert commented that this 

augmented reality is very feasible to use but a little revision 

for the diction of the words used. Furthermore, the media 

experts also revealed that in general, this media has reached a 

very good level of quality and is suitable for use in the field, 

however, some need to be revised, especially in the layout and 

composition of the images. Thus, it can be concluded that 

mobile augmented reality qualifies as a learning tool for 

students with ADHD. 

Furthermore, this augmented reality was tested on ADHD 

students in 1 stage, namely individual trials. Individual trials 

were conducted on 2 ADHD students who both had symptoms 

of audio-visual ADHD. ADHD students selected in individual 

trials were asked to provide comments or input about the 

media by filling out the questionnaire distributed. 

The result of this research is the development of 3D 

augmented reality mobile technology as a visual media to 

introduce carnivorous, herbivorous, and omnivorous animals 

to children with ADHD. Preliminary research included needs 

analysis through observation and interviews, identifying 

children's difficulties in learning focus and understanding due 

to ADHD. As a solution, learning objectives were formulated 

using augmented reality-based mock media through 

smartphone applications. The validity test was conducted by 

involving material experts and media experts. The validity test 

results showed a positive response from both experts, with 

material and media validity values reaching 93.75% and 

92.5% respectively. The augmented reality media was 

considered feasible without the need for additional revisions 

from both experts. 

The main conclusion of this research is that the mobile 

augmented reality developed can be considered as a valid 

learning tool and very feasible to use for students with ADHD. 

The positive results from the validity test as well as the 

responses of material experts and media experts indicate that 

this media can help improve students' focus and 

understanding in enjoyful learning in learning, in accordance 

with the research objectives. These results can also be seen 

from the application of learning media to ADHD children 

indicating that children enjoy learning and focus on learning 

through augmented reality. 
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