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Abstract: Science learning in the 21st Century needs to adapt to technological 
developments in the Era of Revolution 4.0. 21st Century science learning uses digital 
technology, namely Augmented Reality combined with an inquiry learning model on the 
Solar System material. The research aims to determine the feasibility of the Inquiry-based 
Solar System Augmented Reality (SSAR) Learning Media being developed. Inquiry-
based SSAR Learning Media Research is development research that uses the ADDIE 
Development Model with assessment by 8 validators using a 1-5 Likert scale. Inquiry-
based SSAR learning media which was developed through the Analysis, Design and 
Development stages. The Analysis stage is carried out through an initial preliminary 
study to determine needs analysis. The results of the needs analysis are used in the design 
stage and then realized in the Development stage. The Media Development stage carried 
out a feasibility test through validation by 8 experts. The feasibility of SSAR Learning 
Media is reviewed including Media, Material, Learning and linguistic aspects. The results 
of the assessment by the Validator were analyzed using the Aiken formula with 
validation criteria > 0.75. Inquiry-based SSAR Learning Media indicators based on Aiken 
Validation analysis obtained validation results with a score of 0.85 > 0.75 indicating that 
Inquiry-based SSAR Learning Media is suitable for use in the science learning process on 
Solar System material 
  
Keywords: Aiken Validation; Instructional Media; Inquiry-based SSAR 

  

 

Introduction   
 

Education in the 21st Century is currently in the Era 
of Revolution 4.0 which is characterized by the existence 
of automation, computing, Internet of Things (IoT), 
Artificial Intelligence and Big Data systems (Ismail et al., 
2020; Retnaningsih, 2019). The era of Industrial 
Revolution 4.0 requires students to have 21st century 
skills consisting of Critical Thinking, Collaboration, 
Communication and Creativity (Trilling & Fadel, 2009).  

21st Century skills development is carried out by 
utilizing developments in digital technology in the 
learning process (Eva et al., 2020; Indarta et al., 2022 ; 
Khairunnisa & Aziz, 2021). The 21st century skills that 
are needed to be developed in the learning process 
because they will help students make decisions about 
problems in student life are critical thinking skills 
(Ilhamdi et al., 2020). Critical thinking skills are 

something that needs to be developed in the learning 
process at school. 

The critical thinking ability score of students in 
Indonesia in the fields of Mathematics and Science based 
on the results of the Trends in International Mathematics 
and Science Study (TIMSS) shows that the critical 
thinking ability of students in Indonesia is consistently 
at the bottom of the ranking (Syamsul & Novaliyosi, 
2019). Research conducted by Khasani et al. (2019) found 

that students' low critical thinking abilities are 
influenced by several factors that occur in the learning 
process such as learning models, learning media, 
learning resources and student motivation  (Khasani et 
al., 2019). 

Critical thinking skills can be developed through 
21st century learning processes that utilize digital 
technology as a learning medium. The era of Industrial 
Revolution 4.0 demands student development through 
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the use of developments in digital technology in the 
learning process (Eva et al., 2020; Indarta et al., 2022 ; 
Khairunnisa & Aziz, 2021). Peña-Ayala dalam 
(Rahmawati & Atmojo, 2021) stated that 21st century 
learning is a learning process that uses a variety of 
digital-based media by utilizing sophisticated 
technology. Science learning that uses digital-based 
media will foster students' critical thinking skills so that 
the concepts they acquire can be applied (Ritonga et al., 
2020). 

Science as a subject in schools needs to adapt to 
current developments in digital technology and the 
nature of science learning. Science learning according to 
Hifni in (Muiz, A., 2016) is learning that is composed of 
scientific method activities, scientific knowledge and 
attitudes. Science learning is learning that trains 
students to learn through a scientific process regarding 
natural phenomena so that they discover new scientific 
products through a scientific process that is based on a 
scientific attitude. 

Implementation of 21st century learning that 
utilizes digital technology in science learning needs to 
involve students in investigative activities (Aryani et al., 
2019; Trianto, 2010). Science learning research activities 
in the 21st century need to combine learning models that 
focus on scientific research with learning media that is 
appropriate to developments in digital technology. 

Media that is combined with learning models needs 
to adapt the learning process to the demands of 
integrating digital technology as a learning medium so 
that it can direct students to carry out scientific 
investigations (Rahayu et al., 2022). The learning process 
of integrating digital technology which is available as a 
learning medium can be applied in the classroom using 
digital technology in the form of applications on 
Android smartphones. Research conducted by 
KEMDIKBUD on students in Indonesia found that 
although students are one of the largest groups of 
Android smartphone users, only 20% use them for 
education (Kemdikbud, 2019).  

The research conducted by KEMDIKBUD is in line 
with the initial preliminary studies carried out in 
schools. Based on the results of the preliminary study, it 
was found that 91.7% of teachers used video and image 
media in the learning process and 33.3% of teachers used 
Android applications as learning media. The percentage 
of use of learning media that is interactive and relevant 
to current technological developments, namely Android 
applications, is quite low. Learning media problems 
were found in the learning process with 58.3% of 
students stating difficulties in understanding the 
material and 33.3% stating that the learning media used 
were considered less interesting and practical. Learning 
media is considered by students to be uninteresting and 

difficult for students to understand because 75% of 
teachers sometimes create their own learning media. The 
use of learning media has an impact on students being 
less active in the learning process. 

Student activity in the learning process is also 
influenced by the learning process which is dominated 
by assignments and independent learning with a 
percentage of 58.3%. The learning process that directs 
students to discover knowledge has a percentage of 
10.6%. The choice of learning media that is less 
interesting and interactive and the difficulty in 
implementing learning models that can lead students to 
discover their own knowledge has an impact on student 
interest. 

Students who are less interested in the learning 
process cause students to not play an active role in the 
learning process and based on preliminary studies 
conducted it was found that 75% of teachers stated that 
students' lack of activity in the learning process was the 
main obstacle faced during the science learning process. 
The active role of students in the science learning process 
according to (Syofyan & Halim, 2017) This is necessary 
in order to improve students' critical thinking skills 
because learning that involves students more will 
provide students with opportunities to develop ideas 
and opinions which will lead to the development of 
critical thinking skills. The influence of students' active 
role on students' critical thinking abilities is in line with 
the average score of students' initial critical thinking 
abilities which is in the low category, namely 38. 

Based on the initial preliminary study, students 
need to be directed in the science learning process at 
school to take advantage of existing digital technology 
developments. Digital technology that can be utilized in 
the science learning process is Augmented Reality (AR). 
Use of AR according to (Abdul Bujang et al., 2020) is a 
new learning tool that very well supports the learning 
process using digital technology (Hamid et al., 2020). AR 
in learning is useful in explaining learning concepts that 
are abstract or cannot be presented in real terms (Siahaan 
et al., 2019). AR was chosen as a learning medium 
because AR can provide direct experience in science 
learning by displaying natural phenomena in 3D form 
so that it trains students to imagine and understand an 
object displayed by AR (Iqliya & Kustijono, 2019), so that 
it helps in explaining learning concepts (Siahaan et al., 
2019). AR Learning Media provides experiences through 
3D objects which will direct students to be able to 
imagine and understand objects so they can understand 
science concepts. 

Herliandry et.al (2020) stated that the use of AR 
media needs to be combined with a learning model to 
encourage students to analyze science concepts as a 
whole (Herliandry et al., 2021) through scientific 
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investigation activities. This opinion is supported by the 
statement by the National Science Education Standards 
(1996) which states that science is an inquiry (Council, 
1996). The Inquiry learning model is a learning model 
that trains students to express the problems they face 
and find solutions to these problems so that they can 
develop students' critical thinking skills (Anggareni et 
al., 2013; Muakhirin, 2014). Based on this, it can be 
concluded that the inquiry learning model as a learning 
model is suitable for science learning. The development 
of Augmented Reality Learning Media combined with 
an inquiry learning model on Solar System Material 
needs to be carried out in the science learning process in 
order to increase student activity in the learning process. 
Science learning media needs to be tested for feasibility 
before being used in the science learning process. Based 
on the description above, it is necessary to know the 
feasibility of the Inquiry-based Solar System Augmented 
Reality (SSAR) Learning Media which was developed 
before being used in the science learning process to 
develop students' critical thinking skills. 
 

Metode  
 
Types of research 

Research to determine the feasibility of inquiry-
based SSAR media is included in the type of 
development research that uses the ADDIE 
development model. Implementation of Innkuri-based 
SSAR Media Development includes the stages of 
Analysis, Design and Development. 

The development of SSAR learning media begins 
with the Analysis stage. The analysis stage was carried 
out by conducting an initial preliminary study at SMP 
Negeri 2 Palangka Raya, SMP Negeri 8 Palangka Raya 
and St. Catholic Middle School. Paul Palangka Raya. The 
results of the initial preliminary study to carry out a 
needs analysis in the learning process. 

The results of the initial preliminary study analysis 
are used as a basis for the Inquiry-based SSAR Learning 
Media Design stage. The Design Stage is the stage of 
creating a design for Inquiry-based SSAR Learning 
Media. The Inquiry-based SSAR Learning Media Design 
is used in the next process, namely the Development 
stage. 

The Development stage is the stage of creating 
Inquiry-based SSAR Learning Media which has been 
designed at the design stage. Development of Inquiry-
based SSAR Learning Media using Unity 3D 2022 
software. The Inquiry-based SSAR Media that was 
developed was then tested for feasibility through 
validation by 8 experts covering media, material, 
learning and linguistic aspects. The validation results 
obtained were analyzed using Aiken Validity. Inquiry-

based SSAR Learning Media is declared feasible with 
criteria > 0.75. 
  
Research Instrument 

The research instruments used to determine the 
feasibility of SSAR Learning Media are an Initial 
Preliminary Study Questionnaire and a validation 
assessment questionnaire for 8 experts covering media, 
material, learning and linguistic aspects. 
 
Data analysis technique 

Research data sources for the development of 
inquiry-based SSAR Learning Media from validators are 
used as validation of media, material, learning and 
linguistic aspects. The data collection method in this 
research is the validation method using a validation 
sheet instrument. Validation data obtained using a 

Likert scale can be seen in Table 1. 
 
Table 1. Skala Likert 

Percentage Criteria 

5.00 Very good 

4.00 Good 

3.00 Enough 

2.00 Not enough 

1.00 Very less 

Source : (Angga et al., 2022) 

 
The data on the validation sheet is processed using 

the Aiken's V analysis technique. The formula for 
calculating the Aiken's V validity coefficient is as follows 
Formula 1 (Lewis. R. Aiken, 1985). 

 

𝑉 =
∑ 𝑠𝑥=𝑛
𝑥=1

[𝑛(𝑐−1)]
                                                                            (1) 

 
Information: 
𝑠 = 𝑟 − 𝑙0 
𝑙0 = the lowest validity assessment number 
𝑐 = highest validity assessment number 
𝑟 = the score given by the assessor 
𝑛 = Number of Validators 
  

The validation results whose percentages are 
known are then compared with the product validity 
criteria of 0.75 based on the number of Validators, 
namely 8 and the number of ratings, namely 5 (Lewis. R. 
Aiken, 1985). If the validation results are > 0.75 then the 
Inquiry-based SSAR Learning Media is considered 
valid.  
 

Results and Discussion 
 

Development of Inquiry-based SSAR Learning 
Media at the Analysis stage begins by distributing 
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questionnaires to teachers and students. The Analysis 
stage is carried out with the aim of finding out students' 
needs for learning media and becoming a basic reference 
in the learning media design process.   

 

 
Figure 1. Inquiry-based Solar System Augmented Reality 

(SSAR) Media Display 

 
The results of the Analysis Stage are followed up 

with the Design Stage. The Design stage is carried out by 
researchers creating learning media designs based on 
the results of needs analysis and consulting on learning 
designs with experts. Based on the Development Stage, 
researchers developed inquiry-based AR learning 
media. The results of the Inquiry-based Augmented 
Reality Learning Media development product are 
shown in Figure 1. 

In the Development Stage, the researcher carried 
out a development process which was followed by an 
assessment by the validator of the Inquiry-based AR 
Learning Media being developed. Validity is a measure 
to show how good the quality of a media is (Arikunto, 
2013). Media validity is reviewed from the results of 
product validation by expert lecturers covering 4 
aspects, namely media, material, learning and language. 
Validation score results for each aspect were obtained 
from validation sheets filled in by 8 validators, by 
providing a check list (√) on the available assessment 
scale. The results of the validity of Inquiry-based 
Augmented Reality Learning Media in each aspect are 
shown in the diagram in Figure 2. 

 

 
Figure 2. Validation Results of Inquiry-based SSAR Learning 

Media in each Aspect 

In all aspects that have been validated, it can be seen 
that each aspect is within the valid criteria. This shows 
that the media that has been developed is valid for use 
as inquiry-based SSAR learning media, especially on 
Solar System Material. The material in this media 
includes the Solar System, Celestial Objects, Rotation 
and Revolution of the Earth and Rotation and 
Revolution of the Moon. Assessment of Inquiry-based 
AR Learning Media in the Material aspect obtained a 
validation score of 0.85 based on the Content Usefulness 
and Content Adequacy Indicators. The Content 
Usefulness indicator shows that Inquiry-based SSAR 
Learning Media in the material aspect meets learning 
needs. 

The Content Usefulness indicator shows that 
inquiry-based AR learning media in the material aspect 
meets learning needs in the curriculum and is relevant 
to daily events experienced by students and has various 
variations in displaying information. The material in 
Learning Media is equipped with 3D objects and 
relevant information in the form of text, images and 
videos that support explanations, making it easier to 
understand. Various variations in displaying 
information to adapt to student learning needs (Sharma, 
2019).  

The Content Adequacy indicator shows that 
inquiry-based AR learning media in material aspects is 
in accordance with students' abilities so that it is able to 
encourage students to collect information accurately. 
Research conducted by Herliandry et.al (2021) found 
that the visual display of Augmented Reality was able to 
stimulate students to think and process the knowledge 
gained (Herliandry et al., 2021). Learning media that 
displays 3D animation and visualization that supports 
material needs allows students to collect information 
accurately so as not to give rise to misconceptions and 
misinterpretations. Learning media can be one of the 
causes of misinterpretation and misconceptions in 
delivering material (Rizki & Setyarsih, 2022). A 
description of the assessment indicators contained in the 
validation of the Material aspects can be seen in Table 2.  
 
Table 2. Material Aspect Assessment Indicators 

Material Aspect Assessment Indicators 
Validation 

Value 

Content Usefulness  0.88 

Content Adequacy 0.83 

Modification from source: (Almaiah et al., 2016; Ellizar et al., 
2018) 

 
Development of Inquiry-based SSAR Learning 

Media based on validation results, namely 0.90 with 
valid criteria showing that the development of Learning 
Media has worked well when installed and used with an 

0.90
0.85 0.82 0.82

0.00

0.20

0.40

0.60

0.80

1.00

Media Material Learning Language
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Android Smartphone. Assessment of Inquiry-based AR 
Learning Media on Media Aspects seen from the 
indicators of Accessibility, Functionality, Interactivity, 
Easy of Use, Interface Design, Availability, 
Personalization and Responsiveness. The Accessibility 
indicator shows that Inquiry-based SSAR Learning 
Media is easy to install and open on various types of 
Android smartphones. The Functionality and 
Responsiveness indicators show that moving between 
menus and buttons on Media can respond quickly and 
function well. Menus and buttons that function are an 
indication that the media is easy to operate and runs 
smoothly and responsively. According to Risdiyanto 
(2018), the development of learning media that runs 
smoothly and is responsive aims to make it easier for 
students to search for, process and construct knowledge 
which results in achieving learning goals optimally. 
(Putra et al., 2020). 

The Interactivity and Availability indicators show 
that the 3D objects displayed by Inquiry-based SSAR 
Learning Media can represent the original form as well 
as the availability of a variety of information displays 
and features that support student interaction with 
existing learning media. Easy of Use is an indicator that 
measures the ease of operating Inquiry-based AR 
Learning Media without students needing to have 
special skills. Interface Design is an indicator that 
represents the appearance of the existing menu 
including size, resolution, User Interface, menu layout 
arrangement, menu design and consistency of color 
display, icon symbols, text type and size. Personalization 
is an indicator that shows that inquiry-based SSAR 
Learning Media can be adapted to students' learning 
needs, with students being able to determine the order 
of the material they want to study and being able to 
adapt it to students' learning styles. Learning media that 
is interesting, interactive and appropriate to students' 
learning needs can reduce a static atmosphere and can 
create an effective, interesting, interactive and fun 
learning process (Novita & Harahap, 2020). Description 
of the indicator assessment contained in the Media 
Aspect validation shown in Table 3.  

The learning process using Inquiry-based SSAR 
Learning Media needs to direct students to carry out 
investigations to find knowledge independently 
through a series of inquiry learning activities. 
Assessment of Inquiry-based SSAR Learning Media in 
the Learning aspect obtained a validation score of 0.82 
with valid criteria so that existing Learning Media can 
be used to carry out learning using an inquiry model. 
Assessment of Inquiry-based SSAR Learning Media on 
Media Aspects seen from the Attraction and 
Compatibility with the inquiry model indicators. 
 

Table 3. Media Aspect Assessment Indicators 

Media Aspect Assessment Indicators 
Validation 

Value 

Accessbility 0.88 

Functionality 0.91 

Interactivity 0.92 

Easy of Use 1.00 
Interface Design 0.90 

Availability 0.94 

Personalization  0.81 

Responsiveness 0.88 

Modification from source: (Almaiah et al., 2016; Ellizar et al., 
2018) 

 
The Content Attraction and Compatibility with the 

inquiry model indicators are indicators that Inquiry-
based SSAR learning media is able to present various 
activities that direct students to play an active role in 
discovering knowledge in science learning and are in 
accordance with the steps of the inquiry learning model. 
Science learning media needs to be combined with the 
implementation of an inquiry-based learning model so 
that it can convey information that stimulates students' 
thoughts, feelings, attention and curiosity, thereby 
encouraging a learning process from within themselves 
according to learning objectives (Masithah et al., 2022). 
Inquiry-based SSAR Learning Media needs to be 
integrated in its development according to the steps in 
the Inquiry Learning Model. Research conducted by 
Nuzulah et.al (2023) found that inquiry-based learning 
content can improve students' good scientific 
argumentation skills (Nuzulah et al., 2023). Scientific 
argumentation skills require students' critical thinking 
skills when presenting scientific arguments. Description 
of the assessment indicators contained in the validation 
of the Learning Aspects shown in Table 4. 
 
Table 4. Indicators for Assessment of Learning Aspects 

Indicators for Assessment of Learning 
Aspects 

Validation 
Value 

Attraction 0.79 

Compatibility with the inquiry model  0.86 

Modification from source: (Almaiah et al., 2016; Ellizar et al., 
2018) 

 
Another aspect of Inquiry-based SSAR Learning 

Media is language. The Inquiry-based SSAR Learning 
Media assessment in the linguistic aspect obtained a 
validation score of 0.82. Assessment of Inquiry-based 
SSAR Learning Media on Linguistic Aspects can be seen 
from language indicators that are straightforward, 
communicative, in accordance with language rules and 
easy to understand for junior high school students. The 
use of language that is easy to understand in learning 
media is very important in learning so that it makes it 
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easier for students to learn (Risma Agustina et al., 2022). 
Research conducted by Cahyati (2020) found that the use 
of language to help students understand learning 
material and the process of discovering knowledge 
concepts thereby improving critical thinking skills. 
(Cahyati, 2020). The description of the assessment 
indicators contained in the validation of the Linguistic 
Aspect is shown in Table 5. 

Based on the description above, Inquiry-based 
SSAR Learning Media in all aspects of Inquiry-based 
Augmented Reality Learning Media is suitable for use in 
the science learning process on Solar System Material 
with an average validation assessment score of 0.85. 
Inquiry-based SSAR Learning Media is said to be 
suitable for operation on Android Smartphones in the 
Media Aspect. Inquiry-based SSAR Learning Media as a 
medium is certainly found to have appropriate material 
so that it is used in the learning process in terms of the 
material aspect. The science learning process through 
Inquiry-based SSAR Media based on validation results 
shows that it is in accordance with the steps in science 
learning in terms of the Learning Aspect and the 
suitability of students in understanding the existing 
learning media in terms of the Linguistic Aspect. 
Linguistic aspects based on research (Panjaitan et al., 
2020) shows that the appropriate use of language is 
appropriate to student development to avoid students' 
difficulties in mastering and understanding learning 
material. 
 
Table 5. Indicators for Assessment of Linguistic Aspects 

Indicators for Assessment of Learning 
Aspects 

Validation 
Value 

Straightforward 0.79 

Communicative 0.81 

Suitability to Student Development 0.88 

Conformity to Language Rules 0.81 

Modification from source: (Almaiah et al., 2016; Ellizar et al., 
2018) 

 
The development of inquiry-based SSAR learning 

media is said to be suitable for use with several revisions 
from the validator. The results of this are in line with 
research conducted by (Basyir et al., 2020; Fakhrudin et 
al., 2017; Iqliya & Kustijono, 2019; Oktaviani et al., 2020; 
Permana et al., 2019; Setyawan et al., 2019) states that the 
Augmented reality learning media developed is valid 
for use in learning. (Mashami et al., 2021) states that 
Augmented Reality Learning Media can improve 
students' critical thinking skills (Mashami et al., 2021). 
 

Conclusion  

Based on the research results, it can be concluded 
that the Inquiry-based Solar System Augmented Reality 

(SSAR) Learning Media is suitable for use in learning 
with an average feasibility value of 0.85 which includes 
media, material, learning and linguistic aspects. 
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