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Abstract 

This study aims to develop and test the effectiveness of a financial literacy storybook based on augmented 
reality (AR) as an executive function-building intervention for early-age children. Executive functions are 
the cognitive abilities underlying such tasks as focusing on long-term goals, delaying gratification and 
impulse self-control. The method is research and development using the ADDIE (analysis, design, 
development, implementation, and evaluation) model. This learning media produced a positive response 
among the users. Children perceive the story’s attractiveness was good, while the 3D images and activity 
in the storybook were very good. This study also measures the effectiveness of a storybook based on AR 
in improving the understanding of financial literacy using a pre and post-test design. The results show that 
knowledge of honesty, discipline and money management increased significantly. In addition, there is a 
marginally significant increase in the aspects of delay gratification, saving goals and responsibility. 

Keywords: executive functions, storybook, early childhood, augmented reality, financial literacy 

 

INTRODUCTION 

Indonesia has a low level of financial literacy at 38.03% (OJK, 2019). However, educational material for 
developing financial literacy is still scarce, especially for those in early childhood. This is unfortunate, because 
executive functions as a strategy to introduce literacy into early childhood, grow rapidly in children aged 3 to 
5 years (Harvey & Miller 2017; McDermott et al., 2014; Moffitt et al., 2011; Purpura et al., 2017). Executive 
functions are the cognitive abilities underlying such tasks as focusing on long-term goals, delaying 
gratification, perseverance or ‘grit’ and include impulse self-control (Drever et al., 2015). The need to delay 
gratification and control one’s impulses has become the most ubiquitous priority in children’s education, 
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because success in many life tasks, including financial success, depends on children’s abilities to control 
themselves (Beisly et al., 2019; McClelland et al., 2013; Moffitt et al., 2011). 

In today’s digital world, many children are born into cultures where technology is naturally part of the 
environment. However, educational approaches are often detached from the learner’s real-life context. 
Therefore, there is a need to incorporate technological advances in a critical and democratic manner 
(Hayashi, 1990). Designing instructional media is noteworthy if persuasive technology is incorporated into 
the design strategy, so that it is capable of changing a person’s behavior (Consolvo et al., 2009; Devincenzi et 
al., 2017). This study aims to provide knowledge that supports the development of executive functions 
through creating financial literacy learning media based on augmented reality (AR) technology. 

AR technology gives students a deep learning experience through two basic features of virtual technology: 
augmentation and interaction (Javornik, 2016). AR integrates virtual reality with the physical world, which 
helps children to mingle while learning, and interact with virtual objects in the real world. Augmented reality 
is a technology that provides the experience of interacting with the real world (Garzón et al., 2019). AR 
technology is able to provide a learning experience without having to actually leave home, so it is relevant to 
respond to situations due to the COVID-19 pandemic. This excellence in the field of education has made AR 
one of the main technologies to have emerged in education over the past five years (Chen et al., 2016; Martin 
et al., 2011). The innovation in augmented reality storybooks for educational purposes has become an 
innovation that shows positive values for students (Chen et al., 2016). It is expected that the design of 
financial literacy learning material, based on AR technology, can improve financial literacy in early childhood. 
Our research objectives can be listed as follows: 

1. To develop a financial literacy storybook based on augmented reality as an executive function-building 
intervention for early-age children. 

2. To test the effectiveness of a financial literacy storybook based on augmented reality. 

LITERATURE REVIEW 

Theory of Interactive Media Effects (TIME) 

The theory of interactive media effect (TIME) is a theoretical framework to explain how interface features 
affect user psychology (Sundar et al., 2015). AR has two main characteristics: interactivity and augmentation 
(i.e., combining virtual objects with the physical environment) (Javornik, 2016). The interactive characteristic 
of computer-based media is one of the most important features (Fortin & Dholakia, 2005) covering various 
interaction methods such as clicking, scrolling, dragging, and hovering over something. The use of AR can 
increase student interactivity, thereby increasing their intrinsic motivation. Increased motivation has a 
positive impact on user engagement with technology content which in turn has an impact on their cognition, 
attitudes and behavior (Sundar et al., 2012). 

Financial Literacy Strategy for Early Childhood 

Financial literacy learning strategies must be adjusted according to the age level of the students (Drever et 
al., 2015). At adulthood (13 to 21 years), the strategy used is financial skills’ building through experience-
based, practical, education programmes, while for children aged 6 to 12 years old, financial socialisation 
strategies are used through parental and other adult guidance for basic financial learning skills and healthy 
financial attitudes. For children of pre-elementary school age (3 to 5 years old) an executive function 
development scheme is used. Executive functioning is the cognitive ability to focus on long-term goals. 
Cognitive abilities such as impulse control (Meier & Sprenger, 2012) and long-term orientation abilities such 
as delaying gratification skills (Lynch et al., 2010) are needed to achieve one’s financial goals (Drever et al., 
2015). Delaying gratification refers to a person’s ability to delay a present pleasure and focus on achieving 
their long-term goals.  
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Executive functioning has three subcomponents: inhibition, working memory and cognitive flexibility (Miyake 
et al., 2000). Inhibition is the ability to focus on a task in the face of internal and external distractions. This 
capability is very necessary to achieve financial well-being. Inhibition makes one stick to a shopping list and 
not be tempted by all the offers and items on sale that are not on the shopping list. The stronger the 
inhibition, the greater our ability to manage emotions (Diamond 2013) and money (Drever et al., 2015). 
Cognitive flexibility is the ability to produce alternative approaches to solving problems, including financial 
problems (Diamond, 2013). Working memory is the brain’s ability to store and process multiple pieces of 
information at once. The three subcomponents of executive functioning are frequently used in tasks related 
to money management (Holden et al., 2009; Whitebread & Bingham, 2013). For example, inhibitory control 
and working memory increase the ability not to be tempted by momentary pleasures (Diamond, 2013) and 
support the indispensable ability to focus on long-term goals, such as saving to buy a bicycle or a bag (Holden 
et al., 2009; Whitebread & Bingham, 2013), whereas cognitive flexibility allows us to think of new ways to 
achieve what we want (Holden et al., 2009; Whitebread & Bingham, 2013). 

Executive functioning is related to financial well-being because it increases children’s ability to delay their 
gratification in order to focus on their saving goals or the creativity to start their own business (Holden et al., 
2009; Zimmerman et al., 2011). Financial education interventions for children include executive function 
interventions and basic financial skills such as identifying coins (Drever et al., 2015). Holden et al. (2009) 
created an intervention programme to improve the executive functions and basic financial skills, for example 
by teaching children strategies to focus on their saving goals when they are faced with immediate 
temptations. Examples of the strategies used include asking children to visualise their saving goals (for 
example, a bicycle, or a bag) when they are tempted to buy candy or an ice cream. 

This study developed a financial literacy storybook for children which contained executive function 
interventions and the basic concepts of finance. For example, in this book, Ello, who is a character in the 
storybook, is unable to resist the temptation to eat peanuts every time his mother gives them to him, while 
his siblings Elli and Ella always set aside their nuts and plant them. After several months, Ello is sad to see Elli 
and Ella have a lot of peanuts which they grew, while Ello has none because he always ate his peanuts and 
did not save any to plant (Figure 1). 

The Effectiveness of AR-based Learning Media for Early Childhood  

Previous research examined the effectiveness of AR for early childhood education in various fields. For 
example, Rohaya et al. (2012) found that AR storybooks increase students’ motivation to learn numbers and 
read folk stories. Cascales et al. (2013) argue that the use of AR promotes the active behaviour and learning 
achievement of students. It also improves the communication skills and interaction between students and 
their teachers, as well as providing a very positive experience for them. Safar et al. (2016) found a very strong 
correlation between children’s interaction in AR-based English alphabet lessons and their scores on the 
English alphabet test. Rasalingam (2014) found that AR technology is effective in increasing motivation and 

 
Figure 1. Executive function intervention through a storybook 
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engagement in learning in preschool children. The use of AR also improves children’s learning outcomes 
during drama play (Han et al., 2015) and art activities (Huang et al., 2016). 

Meanwhile, in the area of financial literacy education, the use of AR is still limited. Sari et al. (2022) found 
empirical evidence that students who received AR-based Islamic financial socialization has higher Islamic 
finance knowledge than the control group. Given the scarcity of research on the effectiveness of AR in 
relation to financial education for preschool students and the low level of financial literacy in Indonesia, this 
study fills a gap to develop and test the effectiveness of a financial literacy storybook in the context of AR. 
AR can be used and applied to instructional media as an innovation, so that learning becomes more attractive 
and interactive, especially for children (Bower et al., 2014; Gun & Atasoy, 2017; Karlsson et al., 2017). The 
coexistence of virtual objects and the real environment allows students to experience phenomena that 
cannot occur in the real world (Klopfer & Squire, 2008) and develop important practices and literacy that 
cannot be developed with other technologies (Squire & Jan, 2007; Squire & Klopfer, 2007). AR-based media 
interactivity has a positive impact on students’ cognition, attitudes and behaviour (Sundar et al., 2012). 

Employing modern educational technology is expected to improve teaching methods. Augmented reality 
technology may encourage children to develop their mental and cognitive skills to a greater extent than if 
they are only taught by traditional methods. To optimise the benefits of AR-based educational tools, 
Bistaman et al. (2018) suggested the use of collaborative learning when designing and engaging in an AR 
learning environment. The motivation and collaboration will be enhanced by the interaction of the teachers 
and children with an AR system. Therefore, we expect that the AR-based financial literacy storybook with 
collaborative learning should enable them to develop their cognitive skills. 

RESEARCH METHODOLOGY 

A research and development model was used in the development of AR-based financial literacy learning 
media to instill financial literacy in children from an early age. According to Dick et al. (2014), there are five 
stages for creating a research and development model: analysis, designing, development, implementation, 
and evaluation (ADDIE). Figure 2 presents the development life cycle of financial literacy material for early 
childhood in an augmented reality context. Moreover, in this research, the financial literacy storybook app is 
called the Ello Story. 

In the process of developing the media, the researcher first conducted analysis using data obtained from 
observations in the classroom and interviews with teachers. The results of the analysis became the basis for 
designing the financial literacy learning media, so it can be used effectively by being based on what is needed. 
The next stage was the development stage, in which the researcher arranged the storyboard and developed 
the learning media based on it. After the product’s development, the researcher implemented the financial 
literacy learning media based on augmented reality. This stage was a trial of the product and an assessment 
of its associated media. 

We invited experts to validate the learning media. Three material experts assessed the content and two 
media experts assessed the quality of AR technology-based learning media. The material experts were a 
lecturer in early childhood education, a lecturer in economics, and a kindergarten teacher. The media experts 
were lecturers of the Faculty of Informatics and lecturers of the Faculty of Education. These lecturers were 
selected according to their respective fields of expertise in the development of technology and learning 
technology. 

The last stage in the media’s development was evaluation. Before the evaluation phase, the researchers 
asked the parents and teachers for permission to conduct this research on the children. The AR storybooks 
were implemented in kindergartens in the Yogyakarta region of Indonesia with 20 students, three times a 
week for three weeks. The average age of the participants was 5.2 years and the majority had parents with 
a bachelor’s degree. Detailed participant demographic information is in Appendix A. The implementation of 
this learning media used collaborative learning. Collaborative learning is a model where knowledge can be 
created within a population whose members actively interact through sharing experiences and asymmetric 
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roles (Mitnik et al., 2009). In this case the teacher read stories to the children in the class, demonstrated the 
use of the technology, discussed the values implied in the stories and listened to the opinions of the children 
about their learning experience. 

The evaluation phase consisted of two parts: the users’ experience and effectiveness testing. At the user 
experience stage, the students responded to the storybook in relation to its attractiveness, content, figures, 
3D images, and activities. An example of question to determine the attractiveness is: ‘Do you think this book 
is interesting?’ They responded by selecting a smile emoticon image for strongly like and a sullen emoticon 
for strongly dislike. Effectiveness testing used an experimental method, with a pre- and post-test design. 
Table 1 shows the indicators and questions provided by the teacher to the students. This experimental 
method was to evaluate the improvement in the children’s understanding of financial literacy. 

The tests were used to examine the effectiveness of financial literacy education using an AR-based storybook. 
Tests were given before and after the learning. The marshmallow test was measured by the length of time 
the child was able to resist the temptation to eat the marshmallow. Other items were assessed by the teacher 
based on the results of interviews with students with the teacher assessing students’ answers using a scale 
score of 1 (do not understand) to 5 (understand). To test the reliability of the items, Cronbach’s alpha was 
computed. The alpha for the items was .71 indicating the items is acceptable (George & Mallery, 2003). 

 
Figure 2. Ello Story development cycle 
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FINDINGS 

The purpose of this research was to develop a financial literacy storybook for early childhood in an 
augmented reality context. The development process employed the ADDIE process (analysis, design, 
development, implementation, and evaluation). 

Analysis Phase 

The analysis phase was the basic and fundamental stage, so the material was developed according to the 
need for its development, and for the technology and media to be used. The analysis phase in this research 
consisted of several stages, a needs assessment and an analysis of the technology, media and the extend-
data.  

Needs assessment 

A needs assessment is an analysis undertaken to identify the difference between the actual situation and the 
circumstances expected by the researchers. In Indonesia, students have financial literacy scores significantly 
below the OECD average score (OECD, 2018). Students have challenges in answering some basic financial 
knowledge. Other students also said that they are not interested in studying financial literacy due to the lack 
of learning media that is interesting and appropriate for their age level.  

Based on observations and interviews with the teachers, parents and children, there is still a lack of financial 
literacy learning materials for children based on AR technology. Meanwhile, AR makes learning become more 
attractive and interactive, especially for children Therefore, developing learning media that is in accordance 
with young learners’ preferences is significant to help childhood improve students’ understanding of financial 
literacy. 

Technology analysis 

Technology analysis aims to identify existing technological capabilities. Currently, smartphone technology is 
affordable and most teachers and parents have android-based smartphone devices. This android-based 
smartphone technology is used to access the augmented reality’s financial literacy storybook. 

Table 1. Indicator and test of executive functioning 
Subcomponent of 
executive functioning 

Definition Indicator Test 

Inhibition The ability to focus on a task in 
the face of internal and external 
distractions 

Delay 
gratification 

Marshmallow test (Put the marshmallow in 
front of the student and tell the student that 
he/she will get another marshmallow in 15 
minutes time if he/she does not eat the first 
marshmallow) 
 

Saving’s goal Do you have any savings? 
What are you saving for? 
Is saving good? 
What are the benefits of saving money? 
What can you achieve by saving money? 

Working memory The brain’s ability to store and 
process multiple items of 
information at once 

Honesty What does it mean to be honest? 
What is the impact when we are honest? 
 

Responsibility What is a responsible attitude? 
What is the impact of being responsible? 
 

Discipline What is discipline? 
What is the impact of discipline? 
 

Cognitive flexibility The ability to produce alternative 
approaches to solving problems, 
including financial problems 

Money 
management 

How do you use money? 
What money do you have for? 
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Media analysis 

Media analysis aims to select appropriate media delivery strategies. Children who become media users 
belong to the digital generation. In addition, there is an evolution in the style of learning from verbal, then 
visual, to virtual, so that the learning media is made to adapt to the children’s learning style by using AR 
technology. 

Extent-data analysis 

This analysis aims to identify the learning material. The storybook’s material contains financial literacy values 
such as delayed gratification, saving goals, responsibility, discipline, honesty and money management. 

Design Phase 

Unified Modeling Language (UML) is used to simplify the explanation of the system’s design contained in the 
application. UML is one of the modelling languages used in developing the software. UML itself chooses many 
diagrams, one of which is use case. The use case diagram is a diagram that serves to explain the workflow 
and functions that run in the application. Figure 3 is a use case of the Ello Story diagram. 

Besides the use case which was used to design the system, we also needed other software to design 
interfaces and apply augmented reality to books, applications and also 3D objects. The following are some of 
the tools used in the application’s development process: 

1. Blender. Blender is open source 3D software that can be used to create 3D models and animation. A 
Blender display can be seen in Figure 4. 

 
Figure 3. Use case diagram of the Ello Story 

 
Figure 4. Blender view 
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2. Unity. Unity is the software used to process 3D images, animation, programme scripts and other things. 
Unity software’s display can be seen in Figure 5. 

3. Corel Draw x7. Corel Draw is used for designing the menu and texture material for the 3D models. Corel 
software’s display can be seen in Figure 6. 

4. Vuforia. Vuforia is a plug-in or additional feature for Unity that allows us to scan an image, so an object 
can be placed in it. The block diagram of the working principle, as seen in Figure 7, explains that the 
scanning process for augmented reality technology can be done by firstly directing the phone towards the 
marker. Automatically, the application will try to scan the marker and check whether the marker is in the 
database. Once it is detected, the app will match the marker with its 3D database, after which the 3D 
animations appear on the Android screen. 

 
Figure 5. Unity software display 

 
Figure 6. Corel software display 

 
Figure 7. Block diagram of the working principle 
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Development Phase 

In the early stages of development, several tools were used, such as Corel Draw and 3D Blender. In addition, 
the application’s development also used the Vuforia software development kit (SDK) and the Android SDK as 
the basis for developing Android-based augmented reality applications. The process of creating augmented 
reality can be briefly described as follows: 

1. Creating 3D content and animation with the Blender software, such as 3D objects, animation, and pasting 
material for the 3D model’s textures. 

2. The creation of 2D content using Corel Draw X7, for example, the interface for the application’s users, the 
marker’s image in the storybook and the texture for 3D objects. 

3. After finishing the content, we prepared our framework with Unity by importing the Vuforia plug-in.  

4. Next was the database. The first thing to be prepared was the database’s marker. Database markers can 
be prepared through the official Vuforia website, where all the required markers can be uploaded and the 
marker files can be converted into Unity-readable files. Once downloaded, the database can be imported 
into the Unity software. 

5. Next is to position the markers with the 3D objects, as required. 

6. All the programs can be built by using the Android SDK inside Unity, and then they can be made into an 
Android Application Package File (APK). 

After the application has been developed, APK can be installed directly on the KitKat android device or above 
version of android. The following were the results of the application’s performance after the development 
phase had been completed. 

1. Ello Story logo. A logo is a symbol or icon used to describe the entire contents of the app being developed. 
The logo that the Ello Story app uses can be seen in Figure 8. 

2. Splash screen page. The splash screen page is a marker that the initial instructional media app opens. The 
splash screen page’s display can be seen in Figure 9. 

3. Main menu page. The main menu page is the page that opens shortly after the splash screen appears. 
The main menu page has the following buttons: start button, about button, instruction button, and quit 
button. The main menu page can be seen in Figure 10. 

 

 
Figure 8. Logo 

 
Figure 9. Splash screen 
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4. Instruction page. The instruction page will appear after the instruction button on the main page is clicked 
and will display the app’s usage settings in detail. The instruction page is seen in Figure 11. 

5. Start page. The start page is the page that will appear after the start button on the main page is clicked 
and displays the camera view where the marker is scanned and thus the content that will appear is 3D 
animation with some game interaction content. A view of the start page is shown in Figure 12. 

Implementation 

Product trial 

The product’s trial is the testing phase for the learning media. The trial aims to ensure that the developed 
learning media is suitable to be used by the proposed users (children). The criteria for assessing learning 
media using the Learning Object Review Instrument (LORI) developed by Leacock and Nesbit (2007) are: 1) 
content quality, 2) alignment of learning objectives, 3) feedback and adaptation, 4) motivation, 5) 
presentation design, 6) interaction usability, 7) accessibility, 8) reusability, and 9) standards compliance. The 

 
Figure 10. Main menu page 

 
Figure 11. Instruction page 

 
Figure 12. Start page 
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application’s development, in this study, took into account the theory of LORI. However, in this application, 
only five of the criteria are implemented (Table 2). 

An assessment of the content’s quality, the learning goals’ alignment and motivation was performed by the 
three material experts, while the design’s presentation and interaction usability assessment was carried out 
by the two media experts. Table 3 shows the results of the material and the media assessment. 

Validation of expert material 

The material experts included a lecturer in early childhood education, an economics lecturer, and a 
kindergarten teacher. The material’s validation aimed to determine the feasibility of the learning material, in 
terms of the content’s quality, learning goals’ alignment and motivation. The learning material needs to be 
validated to ensure whether the content is able to be used to improve children’s cognitive skills in financial 
literacy by activating executive functions. Suggestions and comments from the material experts were used 
to revise the content. The test results from before and after the improvements are presented in Table 3 Panel 
A, whereas the suggestions for improvements are in Table 4. Based on the results of the material experts’ 
evaluations, there was an improvement, from fairly feasible to feasible, in the content’s quality, learning 
goals’ alignment, and motivational aspects, after the revision. 

Table 2. LORI theory implemented in the Ello Story 
No Items Description 

1 Content’s quality It relates to balancing the ideas and the accuracy of the levels 
2 Learning goals’ alignment Focus on learning goals and users’ characteristics 
3 Motivation Ability to motivate users 
4 Presentation’s design Use of features like audio, visuals, and animation to improve the learning process 
5 Interaction’s usability Regarding ease of navigation, including an easy user interface & quality help features 
 

Table 3. Results of the material and the media assessment 
PANEL A. Material assessment 

 

Before revision After revision 

Content’s 
quality 

Leaning & goals’ 
alignment 

Motivation 
Content’s 

quality 
Leaning & goals’ 

alignment 
Motivation 

Material expert 1 56 57 58 68 60 65 
Material expert 2 54 55 60 69 68 65 
Material expert 3 60 62 63 75 76 66 

PANEL B. Media assessment 

 Before revision After revision 

 Presentation’s design Interaction’s usability Presentation’s design Interaction’s usability 

Media expert 1 69 70 75 77 
Media expert 2 72 73 76 78 

Total score conversion. Highly feasible: 92>x≥74.75; Feasible: 74.75>x≥57.5; Fairly feasible: 57.5>x≥40.25; Not feasible: 
40.25>x≥23 

Table 4. Experts’ suggestions 
 Validator Suggestions from the material experts 

PANEL A Material expert 1 Reduction of sentences in the story and increase the number of images because the 
target is children of an early age 

Material expert 2 There needs to be a conclusion or a digest at the end of the story 
Material expert 3 Grammar correction 

  Suggestions from the media experts 

PANEL B Media expert 1 Animation needs to be added to help the children’s understanding 
Interaction activities need to be added to improve the children’s activity 

Media expert 2 Add background sounds to make it more interesting 
Interaction activities need to be added 
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Validation by media experts 

The media’s validation consisted of two aspects: the presentation’s design and interaction’s usability. This 
validation was conducted by a lecturer from the Faculty of Information and Technology and a lecturer from 
the Faculty of Education Science. Suggestions and comments from these experts were used for the media’s 
improvement. The media’s test results from before and after the improvements are shown in panel B of 
Table 3, while the suggestions for improvements are in Table 4. The media experts stated that from the 
presentation’s design and interaction’s usability aspects, the learning media was highly feasible to use. 

Product revision 

Based on the suggestions from the material and media experts, the improvements to the augmented reality 
financial literacy storybook included adding three-dimensional objects to some of the material, adding 
background sounds and increasing the interaction activity using augmented reality. 

Evaluation 

The final phase of this development process was its evaluation. At this stage of the users’ experience, 
students were asked to provide an evaluation related to the aspects of the story’s content, its 3D images and 
the activity in the storybook. The results of the students’ evaluations are presented in Table 5. 

The students considered that the attractiveness of the story’s content was good, the 3D images were very 
good, and the activity in the storybook was also very good. The next step was testing the effectiveness of the 
media to increase the students’ understanding of financial literacy. Paired sample t-test was used to test the 
effectiveness of the media with a different test of financial literacy understanding before and after learning. 
Assumptions paired sample test is a normally distributed variable. The Kolmogorov-Smirnov test with results 
>0.10 which is considered normally distributed. The results are presented in Table 6. The results of the t-test 
(Table 6) show that there was a marginally significant increase in the delay of gratification ability as measured 
by the marshmallow test. Before AR-based financial education, the average ability to delay gratification (not 
tempted by marshmallow) was 13:20 minutes; after AR-based financial education it increased to 13.80. 
Likewise, in regard to students’ understanding of the purpose of saving and responsibility, there was also a 
marginally significant increase. Meanwhile, knowledge of honesty, discipline and money management also 
increased significantly. 

Table 5. Students’ assessments 
 Mean Standard deviation Evaluation 

Story’s attractiveness 54.1 1.19 Good 
3D figures 56.2 1.13 Very good 
Activity 56.3 1.15 Very good 
 

Table 6. t-test results 

Variable 
Pre- test Post-test Mean 

difference 
p-value Effect size 

Mean SD Mean SD 

Delayed gratification 13.20 1.09 13.80 0.83 0.60 0.06* 0.62 
Saving goals 2.60 0.89 3.20 1.09 0.60 0.06* 0.60 
Honesty 2.80 0.84 3.40 0.89 0.60 0.03** 0.69 
Responsibility 3.60 0.54 4.00 0.70 0.40 0.05* 0.64 
Discipline 3.10 0.83 3.60 0.54 0.50 0.02** 0.71 
Money management 3.40 1.14 4.20 0.44 0.80 0.00*** 0.92 

Note. ***p<0.01; **p<0.05; *p<0.1; SD: Standard deviation 
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DISCUSSION 

The digital generation was born in a culture where technology is part of the environment, besides which 
technological advances have also changed students’ learning preferences from verbal, visual to virtual. 
Therefore, it is necessary to integrate technological advances in education. A significant body of research has 
found empirical evidence of the benefits of using AR technology in schools and colleges (Chen et al., 2017; 
Sari et al., 2022) but in early childhood it is still scarce. There is still a debate about whether or not the use of 
AR technology in early childhood curricula is appropriate. Early childhood teachers need to ensure that the 
technology used in early childhood curricula does more than just follow the trend. The educational settings 
must lead the learning, not the pursuit of technology that has been used by children in their home. This study 
contributes to this field by examining the effectiveness of using AR technology in early childhood for financial 
literacy learning. The present study finding supports the TIME that the interactive characteristic of AR-based 
media has an impact on their cognition, attitudes and behaviour (Sundar et al., 2012). The use of an AR-based 
financial literacy storybook can significantly improve knowledge of honesty, discipline and money 
management.  

However, the ability to delay gratification, understand the purpose of saving and responsibility only increased 
marginally. This finding supports Chen et al. (2019) that the effectiveness of AR use in kindergarten settings 
is still only slightly supported. The possible reasons are the challenges of using AR in early childhood settings, 
for example technical difficulties regarding the placement of the phone to scan barcodes that can pop-up 3D 
images as well as room lighting (Kotzageorgiou et al., 2018). This technical difficulty will trigger cognitive 
overload which has a negative impact on learning outcomes (Huang et al., 2020). So, it is necessary to 
emphasize the role of teachers, who have technological literacy, to support the inclusion of AR technology in 
early childhood education. 

CONCLUSIONS AND RECOMMENDATIONS 

The cultivation of financial literacy through augmented reality-based story media is an attempt to activate 
the rapidly growing executive functions in children aged 3 to 5 years old. Finance is an abstract concept for 
children, so appropriate media is needed to teach it to children. Augmented technology allows students to 
visualise complex relationships and abstract concepts. This study aimed to develop and test the effectiveness 
of an AR-based financial literacy storybook. 

Based on the result, a financial literacy storybook, in the context of augmented reality, was successfully 
designed and developed using the ADDIE model. This media produced a positive response among the users. 
By using a pre and post-test design, testing the effectiveness of the AR-based storybook indicated an increase 
in understanding of financial literacy. This AR-based financial literacy storybook significantly improves the 
understanding of certain aspects of financial literacy in early childhood: knowledge of honesty, discipline and 
money management. However, the ability to delay gratification, understand the purpose of saving and 
responsibility only increased marginally. 

These findings prove that there is significant potential in using augmented realty as a learning media for 
early-age children. The implementation of financial literacy education through appropriate learning media 
for early-age children is expected to support government programmes to increase the level of financial 
literacy. Apart from its various contributions, this research has limitations. This study was a short-term one; 
further research can develop learning media for teaching financial literacy as a long-term implementation, 
so that the impact can be seen in student’s behaviour and not just be limited to knowledge. Also, further 
research will need to consider whether the use of AR causes cognitive overload in early-age students. 
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APPENDIX A 

Demographics of the Participants 
 Min Max Mean 

Age 4 6 5,2 
Parents’ education level Senior high school Bachelor degree Doctoral program 
Percentage (%) 6% 82% 12% 
 


	INTRODUCTION
	LITERATURE REVIEW
	Theory of Interactive Media Effects (TIME)
	Financial Literacy Strategy for Early Childhood
	The Effectiveness of AR-based Learning Media for Early Childhood

	RESEARCH METHODOLOGY
	FINDINGS
	Analysis Phase
	Needs assessment
	Technology analysis
	Media analysis
	Extent-data analysis

	Design Phase
	Development Phase
	Implementation
	Product trial
	Validation of expert material
	Validation by media experts
	Product revision

	Evaluation

	DISCUSSION
	CONCLUSIONS AND RECOMMENDATIONS
	REFERENCES

