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Abstract: This study intends to design an augmented reality (AR) picture 
book-mobile application for learning reading skills for preschool children 
between the ages of 4-7 and compare the interests of children between 
learning material that utilizes AR technology and traditional storybooks. The 
design of this study focuses on children’s interests.  The prototype 
development consists of user interface designs, user experience designs, and 
illustrations. The story in each chapter encourages children to practice their 
reading skills, vocabulary, and daily routines. The contents in each chapter 
are applied using Executive Function (EF) which refers to a group of 
important mental skills that control our thoughts, emotions, and actions via 
the mobile augmented reality application which can be enhanced by 
augmenting the virtual object. 

Keyword: Augmented Reality; Mobile Application; Learning Material; 
User Experience; Elementary Level 

 

 
1. Introduction 
 
Children have immense creativity. Every child likes to listen to stories or tales. When they 
learn to read, they should commence with picture books. For children, the picture book is one 
of the best options to learn different skills such as reading, writing, imagination, creativity, 
language, meditation, etc. Many stories perhaps include the substance of living skills and 
morals that can be used as a medium for children to develop good behavior. 
 
Younger children under the age of 6 have an increased reading rate of 8 minutes per day and 
have better language development of 36.2 percent found in 2015. But compared to the amount 
that adults buy books for children reducing it to 8.3 percent and children who do not read as 
much as 38.8 percent, which is the reason that children do not like to read, children were too 
young, illiterate, reading skills were not good and like to watch television. The top 5 reasons 
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why adults don't read to children is that children are too young, don't have time to read, like to 
watch television, illiterate, and don’t like to read. The main reason for the increase in reading 
time is because this survey has defined the scope of the definition of "reading" as extensive, 
including new media such as social media / SMS / E-mail, not limited to only paper books. It 
is new media that can be accessed more conveniently, therefore, has a significant effect on the 
behavior and volume of reading. Especially for the youth (ages 15-24 years) takes the most 
reading time of up to 94 minutes per day. But the popularity of reading books or paper forms 
has not decreased as much because 96.1 percent of the readers are still reading books or 
documents (Decreased by about 3 percent from previous surveys). About 55 percent read 
content from various electronic media (such as social media, websites, e-books, emails, data 
files, and CDs) through various types of devices (such as PCs, laptops, smartphones, and tablets) 
it is expected for them to read from new media via mobile devices which should increase as 
shown in subsequent surveys (The National Statistical Office Thailand, 2018). 
 
After observation and interview with the teachers and students at SriSawangwong Kinderarten 
School in Hatyai, found that most of the learning material is conventional DIY learning 
material like; books, toys, or picture cards. Therefore, there is a shortage of such innovations 
(for example, technology-enhanced learning) implemented at schools. 
 
Kindergarteners are ages that need to prepare to learn various things. Increasing the reading 
experience using a mobile phone or tablet for teaching is interesting because it may develop 
better reading skills for them. This research introduces a set of research questions as follows: 
is it possible to attract the attention of children to create reading habits? What features should 
the mobile application have? However, this project is to achieve the goal of further reading 
preparation for children as the augmented reality picture book application. 

 
2. Research Objectives 

The research objectives are as follows. 

1. Design User Experience (UX) and User Interface (UI) of AR storytelling mobile 
application which helps practicing reading skills of children around 4-7 years old. 

2. Developing a storytelling application that utilizes augmented reality technology, 
3D/2D visual content to enhance early childhood’s reading experience and helps them to get 
more motivated to read the book.  

3. Compare children's interest in reading material between an AR storybooks 
application and traditional storybooks. 
 
3. Literature Review 

3.1 The definition of augmented reality  

Augmented Reality (usually abbreviated as AR) is a technology that enables to mix 
virtual objects generated by a computer with a real environment, producing a mixed 
environment that can be viewed through any technological device in real time (Azuma 
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et al, 2001) In a survey of Augmented Reality Ronald T. Azuma (Azuma, R,1997) has 
defined the three main characteristics of AR as followed 

1. Combines the real and virtual world. 

2. Is interactive and in real-time. 

3. Use of 3D virtual elements 

Where a related technology such as virtual environment technologies (VR) completely 
immerses the user in a virtual world, AR technology allows the user to see the real 
world that overlays with virtual 3D objects. AR's goal is to integrate the physical world 
with virtual objects in a way that changes the user's perception of reality. AR 
applications can be used in many different platforms such as desktops, laptops, video 
see-through head-mounted displays, and smartphones.  

3.2     Augmented reality in childhood education. 

AR technology has been developed and tested for many years in a field of education. 
Many studies have shown that AR can help increase learner engagement and motivation 
more effectively and could increase the retention of knowledge compared to traditional 
learning material. 

 

Figure 1: Children playing with an AR enhanced book. (Dünser and Hornecker, 
2007) 

Using AR-enhanced books in education was found to enhance memory retention and enhance 
understanding of reading. One study brought together two children and observed them while 
they were interacting with an AR book using physical paddles to manipulate virtual content 
(Dünser and Hornecker, 2007). They found that kids could easily interact with books and AR 
content. This research has demonstrated that it is easy to use AR books in an educational setting. 

A second study explored how AR books could help enhance story retention (Dünser, 2008). In 
this case, two groups of children read both traditional books and books with animated AR scenes 
as well as the printed text. The children were divided into those that had a high reading ability 
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and those with a low reading ability (determined by their teacher). From the text-based story 
conditions, those in the high-capacity group could retell significantly more key story points than 
the low-capacity group. The two groups, however, showed no significant difference in retaining 
the key story point. The researcher concludes that the AR book could benefit students who are 
less able to learn using text-based learning materials and thus could be very helpful in learning 
environments. 

There are numerous use cases of applying AR technology in the field of education. One case 
was conducted in language learning using AR to improve the pronunciation and memorization 
of the Chinese language (Chen et al., 2007). Mathematics was also explored using a serious 
game to learn mathematics (Lee & Lee, 2008). A recent study in Spain found that using AR 
content could improve learning processes and learning outcomes for children aged 4-5 years 
(Cascales et al, 2013) 

3.3  Advantages of Using Augmented Reality in Education 

Many studies have shown that applying augmented reality in an educational setting can 
offer many benefits. For example, AR helps students to engage in authentic 
explorations in the real world (Dede, 2009). By overlaying virtual elements and 
merging on top of real objects, AR facilitates the observation of events that cannot 
easily be observed with the naked eye (Wu, Lee, Chang, & Liang, 2013). Thus, 
increases the motivation of the students and helps them to develop better investigation 
skills (Sotiriou & Bogner, 2008). According to (Dunleavy, Dede, and Mitchell, 2009, 
p. 20), AR's most significant advantage is the unique ability to create immersive hybrid 
learning environments that combine real and virtual objects. This type of learning 
experience can motivate students to explore educational materials and information from 
different perspectives and encourage critical thinking, problem-solving, and learner 
imagination. Also, the rapid development and progress of AR technology have made it 
suitable for many education subjects. It also promotes the required educational 
objectives and innovations in educational activities. There is no doubt that AR 
technology could be considered an education technology of the future. 

3.4  Obstacles to using AR technology 

The obstacles using AR technology are quite varied, they may involve multiple factors, 
such as human factors, hardware and software infrastructure, and others. Users of AR 
technology may have problems with usability and technical problems. For example, 
(Lin, Hsieh, Wang, Sie, and Chang, 2011) stated that students find AR complicated and 
often encounter technical problems while using AR. Without a well-designed interface 
and user guidance, AR technology can be too complicated to use (Squire & Jan 2007). 
Additional technical problems may arise with the various devices that deliver AR 
applications (Wu et al. ,2013). Additionally, the availability of AR supported 
smartphones are limited due to the requirement to certify the quality of the camera, 
motion sensors, and design architecture to ensure that good AR experience can be 
achieved. The device also needs a powerful enough CPU that integrates with the 
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hardware design to ensure good performance and efficient real-time calculation to 
perform the AR functionality. 

3.5  AR application development in smartphone 

AR has become increasingly portable with the rise of the mobile smartphone and Tablet 
AR applications (Craig, 2013; Yuen, Yaoyuneyong, & Johnson, 2011). With the use of 
marker-less AR, any physical space or feature can now have additional information 
attached to it. Instead of markers, students can use mobile devices such as phones or 
Tablets to access the AR experiences anywhere if they have a device that allows them 
to benefit from the immersion of AR. (Dunleavy, Dede, & Mitchell, 2009) see how AR 
can affect the experiences and interactions of students. As (Klopfer et al., 2004) argued, 
AR can directly infuse digital resources into our physical world. It has been noted that 
several advantages of AR in education include "aligning with many of the guiding 
principles of constructive learning, attracting a variety of learning styles and enabling 
greater understanding through 3D visualization" (Green, Lea, & McNair, 2014, p.29). 

The AR development process usually consists of the various technology stack to create 
the final application. To develop the AR application for this project, the developer has 
used two combinations of development tools. The first tool is a Unity game engine that 
is in charge of being a 3D platform for visualizing 3d contents on mobile and its 
ARfoundation package that will provide basic functionality to create AR applications. 
The second tool is the Flutter framework which is in charge of creating a cross-platform 
application for this project. 

3.6  Illustrations of children's story books.    
         

Illustrators must always be aware that the illustrations in children's picture books are 
an essential part of the book. An illustration that attracts the attention of children assists 
them to be more interested in, excited in, or wonder to find an answer. It will make the 
children want to read more and eventually create a habit of reading. If the illustrations 
for children are beautiful or colorful, it will make children love art because excellent 
illustrations influence the feelings and impressions of children. 
 
3.6.1 Types of illustrations for kids. 
 
● Realistic form: The picture is generally the attempt to represent subjects from 

reality without artificiality such as photos or virtual drawings. 

 

Figure 2: Realistic tree 
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● Analogical form: The image has a strange shape from reality but can still guess 
what the image is. 

 

Figure 3: Cartoon tree. 
● Surrealistic form: The image from an imagination that does not exist in the real 

world. 

 

Figure 4: Monster tree. 

3.6.2 Characteristics of illustrations for kids. 
 
 Illustrations make books more interesting. Either the design of the cover, the 

use of color, or the type of illustration must attract children to want to read. In 
particular, Illustrations must be consistent with the story. 

 Illustrations assist children to understand more of the story. Children can guess 
what happened in the story and illustrations should not look too scary. 

 Illustrations must help expanding the children’s experience of things they never 
had before. 

 The composition of illustrations must be correct according to the truth. Some 
parts of the illustrations shouldn’t be missing because children can’t imagine 
that missing part. 

 
3.7 User interface (UI) 
 
User interface is anything that a user can communicate with when using a digital product or 
service. It covers all displays, touchscreens, sounds and even lights. UI also integrates a 
product's style, look, sound, responsiveness, and interactivity. Good UI design would mean 
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that the interface is easy to use without a manual. Simple design patterns of the user can be 
created through recognizing the visual perceptions, behavior, interpretation and intuition. 
When done well, they eventually establish an attentive, complex, and user interface that 
become universal design patterns. The user interface design consists of branding, illustration, 
typography, animation, UI prototypes, transitions, design system, interactivity and responsive 
UI (Heath, 2020). 
 
3.8 User experience (UX) 
 
User experience is how a customer feels when using a particular product or service. This 
involves a variety of stimuli including feelings, physical contact and senses. The first 
requirement for designing a user experience is to meet the exact user needs and fulfill what 
they want (Norman & Nielsen, 2020).  
 

3.8.1 What does good user experience mean? 

Peter Moreville created a great graphic to show what goes into successful UX designs, 
to recognize what makes a good one. 

 
 

Figure 7: Morville’s user experience honeycomb ("User Experience Basics | 
Usability.gov", 2020). 

He states that, in order for user experience to be valuable, the key points must be: 

● Useful: Practitioners have to find the solutions of usage to make their products and 
systems more useful and meaningful.  

● Desirable: Emotion and appreciation is evoked by identity, brand, image and other 
design elements 

● Accessible: The contents and sites require easy accessibility to all people and 
people with disabilities. 
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● Credible: Users have to be comfortable and trust the information given to them. 
● Findable: The content on site and off site requires to be navigable and locatable. 
● Usable: Platform must be user-friendly. 

 
3.8.2 User experience process 
 
The UX process is highly dependent on the project. Various projects require different 
approaches. UX designers should be flexible on all projects. However, there are 
principles in every aspect of the process which must be adapted to the particular 
project.  

 
Every UX process will comprise 5 main phases: 

 
Figure 5: This image is UX processes, which are product definition, research, analysis, 

design, validation (Babich, 2020). 
 

● Product definition: UX designers are required to understand the concept of the 
product, define the product’s values and goals with stakeholder’s interviews.  

● Research: UX designers are required to research their target group, user, market 
and competition. Research allows UX designers to understand users' needs, fears, 
motivations, behaviour, and also consider industry trends and to find product 
opportunities in a given area. 

● Analysis: The purpose of the analytical process is for the data obtained during the 
product analysis process to be gathered. UX designers should consider the "why" 
users need about and draw decisions about "what" users need by creating a 
hypothetical persona and experience map 

● Design: This process includes sketching the idea, creating a wireframe, prototype, 
and design specifications consisting of task flow and user flow diagram. 

● Validation: This is a testing process that the designer can do by testing their team 
or real users. The most popular methods are focus groups, usability testing, beta 
testing, surveys and metric analysis. 
 

UX design isn't a linear process. The UX design stages also have major overlaps and 
there are typically several back-and-forth steps. Designers are required to learn about 
problem-solving. It could be important to revisit any of the research undertaken or to 
seek out new concept ideas (Babich, 2020). 
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3.8.3 How user experience solves problems? 
 
User Experience is a paragliding concept for assisting frame the process of developing 
products that have useful and appropriate user experiences. The UX area exists to 
enhance people's experiences with technology by adjusting products to suit user's needs. 
User Experience Design is an umbrella term that encompasses:  
 
● Visual design: Visual design focuses on a site's aesthetics and related materials 

through the strategic application of images, colours, fonts, and other elements. 
● Information Architecture (IA): IA focuses on organizing, structuring, and 

labeling content of the site and application. 
● Interaction design: Interaction design focuses on developing interfaces with the 

user’s behaviour that are well thought out. 
● Usability: Usability is how easy it is to use the product for users and investigating 

how users use the product. 
● User research: User research uses different qualitative and quantitative approaches 

to understand user needs, attitudes, knowledge and motives to inform the process 
to solve user problems 

● Content strategy: Content strategy is responsible for fulfilling market 
requirements by producing and distributing content. 

 
4. Research Methodology 

 
4.1 Planning Process 
 
To develop the Wisekids application, we have divided the entire development process into 3 
phases which consists of the research phase, application development phase, and final 
product phase. As shown in the project timeline below. 

Figure 6: Wisekids project timeline. 
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4.2  Research phase 

In the research phase, we focus on identifying the key problems and try to collect the 
user requirements and insight information as much as we can, so we could use it to 
define project objectives, target audience and plan our application feature. To do that, 
we have done many kinds of research methods including gathering from third-party 
research, teacher and student interviews and parent surveys. 

4.2.1 Third-party research 

After conducting desk research, we have found that about 1.1 million or 24.8 percent 
of Thai population under 6 years old in the last quarter of 2019 cannot read and write 
and about 5.1 hundred thousand Thai population between 6-14 years old cannot read 
proficiently. (The National Statistical Office Thailand, 2019)  

Considering the results of the PISA assessment which are programs for international 
student assessment that evaluate reading literacy, mathematical literacy, and scientific 
literacy of students around the world. From PISA 2000 until PISA 2015, it is found that 
among Thai students aged 15 years, there are still problems with reading skills. With 
an average score of 409 which is lower than the international average And lower than 
neighboring Asian countries. 

Furthermore, the statistical information on the situation of children and women in 
Thailand 2015-2016 from UNICEF Thailand also show that nearly 60 percent of the 
Thai population under 5 years old have less than 3 books in the house and almost 80 
percent of poor families have less than 3 books in the house. From this fact we can see 
that one of the factors that decrease the numbers of a parent who buys a book for their 
children is the price of the reading material for kids which is usually costly nowadays. 

Another topic that we have conducted from third-party research was about using 
augmented reality technology in childhood education. Many researches have shown that 
applied augmented reality in education can help increase learner engagement and 
motivation more effectively and could increase the retention of knowledge compared to 
traditional learning material. However, there are some concerns about introducing a 
smartphone or tablet to very early childhood that might have a negative effects on 
infancy development. Most of the child health experts suggested that we shouldn’t 
introduce a smartphone or tablet to children who are under the age of 3 because their 
rapidly developing brains can learn best from exploration and social interaction. 

4.2.2 Teachers and students interview at Sri-Sawangwong school 

To gather information about the obstacles and opinions of reading in childhood we 
went to Sri-Sawangwong school to have a survey and interview with 3 teachers and 96 
kindergarten students. After interviewing three preschool teachers, we have gained the 
teacher's opinion that apart from academic knowledge, preschool children should also 
learn about social news, life skills, critical thinking, and how to live with other people 
in the society. They also talk about obstacles they have found while teaching preschool 
children that children can get bored and lose their concentration easily, so they have to 
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make a couple of new learning materials every month to keep it fresh and interesting to 
the children. The learning materials that are used to teach children to read and write at 
the school are usually books, picture cards, toys, or video media. After showing some 
examples of reading material that has been applied with AR technology to the teacher, 
they have agreed that it could be attractive to the children and could engage the 
children to have more interaction than the traditional reading material. 

Figure 7: Interviewing with the preschool teacher at Sri-Sawangwong kindergarten school in 
Hatyai. 

We also did a survey with 96 kindergarten students about their favorite character and 
content genre they prefer. To conduct the survey, we have shown a poster that contains 
a group of cartoon characters which represents the different genres of the story 
including Hero, Adventure, Funny, Action, Romantic/love, Investigation, and 
Friendship to the children and allowed them to choose the most preferred poster only 
once per each person and the result has shown in Figure 8 below. 

Figure 8: A content survey with preschool children at Sri-Sawangwong kindergarten school 
in Hatyai. 



  
 
 

 
 

108 
 

The 5th TICC International Conference 2020 
in Multidisciplinary Research Towards a Sustainable Society 

November 26th – 27th, 2020, Khon Kaen, Thailand 

 
Figure 9: Interviewing with the preschool teacher at Sri-Sawangwong Hatyai School 

From conducting this survey, rather than the result of children's favorite topics, we also 
noticed that most of the male children prefer hero, action, adventure, and investigation 
topics and prefer male characters more than female characters while female children 
prefer Romantic/love stories and prefer female characters more than male characters. 
However, both male and female children also prefer animal characters in common. 
 
4.2.3 Parent Survey 

An exploration behavior of using mobile phones and tablets in children at 
SriSawangwong Kindergarten School, Hatyai received 55 responses from the 
children’s parents. The questionnaire has nine questions in total.  
 
The data from the questionnaire is a quantitative data collection. The data collected 
from this open-ended questionnaire was analyzed using typological analysis techniques, 
which will classify and analyze data according to events. To understand and look for 
the pattern of the problems of the target audience. 
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Figure 10: Participants gender 
 
 

The first question was the children's gender which was divided into two groups, 26 males and 
29 females. 

 

 
 

Figure 11: Participants ages 
 

The second question was the children's age, which divided into three groups. The first 
group was children 1-3 years old with ten people, the second group was children 4-7 
years old with 39 people, and the third was children over seven years old with six people. 
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Figure 12: Number of hours parents allowed using smartphones and tablets per day 
 
The third question was about how many hours’ parents allowed using smartphones and 
tablets per day and how many days per week. The survey found that most parents allow 
their children to use mobile phones and tablet two hours a day 38% or 21 people, thirty 
minutes a day 21.8% or 12 people, one hour a day 20% or 11 people, three hours a 
day16.4% or 9 people, and five hours a day 3.6% or two people. 

 
 

Figure 13: Number of days parents allowed using smartphones and tablets  
 

Most parents allowed their children to use mobile phones and tablets every day 49 
percent or twenty-seven people, five days a week 20 percent or eleven people, one day 
a week 10.9 percent or six people, two days a week 7.3 percent or four people, six days 
a week 5.5 percent or three people, three days a week 3.6 percent or two people, and 
four days a week 3.6 percent or two people. 
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Figure 14: Time that parents allowed using smartphones and tablets 
 

The fourth question was about which time that parents allowed using smartphones and 
tablets. The number one answer was in the evening 72.7 percent or forty people, the 
number two was all day 23.6 percent or thirteen people, and the last was on morning 
3.6 percent or two people. 

 

 
 

Figure 15: Types of applications that children like to play 
 

The fifth question was the types of applications that children like to play. The responses 
were for entertainment purposes 56.4 percent or twenty-one people, for educational 
purposes 7.3 percent, for both purposes 36.4 percent or twenty people. 
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Figure 16: Preferable education mobile application 
 

The sixth question was the writing of an example of an education mobile application, 
but this question was an option that parents can answer or not answer. There were 36 
responses in total with Various types of answers, and the most popular answer was 
Youtube. 

 

Figure 17: Reason why the parents allowed their children to play on smartphones and 
tablets 

 
The seventh question was the reason why the parents allowed their children to play on 
smartphones and tablets. The most popular answer was for learning new skills 38.9 
percent or twenty-one people, for relaxing 31.5 percent or seventeen people, giving as 
a reward 11.1 percent or six people, for ending the quarrel 11.1 percent or six people, 
and the last was parents were very busy 7.4 percent or four people. 
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Figure 18: Behavior children have when not playing on the phone 
 

The eighth question was what behavior children have when not playing on the phone. 
Children have positive behavior 34.6 percent or eighteen people and negative behavior 
65.4 percent or thirty-four people. 
 

 
 

Figure 19:  Reasons why you think children are addicted to mobile phones or tablets 
 

The ninth question was why you think children are addicted to mobile phones or 
tablets, which divided into two groups. There were 50 responses. First, parents 
thought the cause was from themselves 52 percent or twenty-six people. For instance, 
not setting playing time and they used their mobile phones, and therefore children 
imitate parent's behavior. Second, parents thought that the cause was external factors 
such as friends, games, and feeling fun. 
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4.3  Design Process 
 

4.3.1 Personas 
 
Persona is a reflection of the actual target audience data collected in previous research 
such as an interview with users. It helps us standardize needs, get solutions faster, and 
drive the decision making for interface design. Personas aren't actual people, but in the 
design process, they represent real people. 

 
 

Figure 20: There were three personas, which are two children and a parent who are typical 
examples of the people that will be using our app. (Free people picture from pexels.com) 

 
4.3.2 Flow diagram  
 
The diagram is a line drawing consisting of symbols describing the main points and 
actions happening within a structure. Although a diagram might well take several forms, 
the main purpose of creating one is to help resolve the problems of organization and 
behavior in the elements within a system. I used flow diagrams to plan, develop an 
application, audit a process, map information, and manage workflows. 
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Figure 21: Team discussion about the app flow diagram for understanding the same 
workflow. This project improved the hierarchy by using Post-it to define the structure of 

content and involved the way users move through. 
 

 
 

Figure 22: It is Wise kids' user flow diagram (Page to page). The operation of the application 
started from the red box then sorted the flow according to the arrows. 
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4.3.3 Functional requirements  
 

Requirements are statements that claim to specify what the product does or expected to 
do. When research and interview have completed well, then eliciting the requirements 
from the flow diagram. This document explains why it is needed or what the problem 
was. It was effective for communicating with the Wisekids team. 
 

 
 

Figure 23: Requirement determines what is required, not how it should be designed. 
 
4.3.4 Wireframe 

 
A wireframe is a page layout that shows what interface elements will exist on key 
pages. It can provide a product page's visual understanding and create navigation to 
meet user needs and ensure the structure before the creative process begins. 
 

 
 

Figure 24: It was the first step of interface design (UI), it can indicate the structure of an 
application. This process was a quick way to plan the interface element. 
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4.3.5 Task flow 
 
Task flow helped to improve features by focusing on a single task.  
 

 
 

Figure 25: Task flow is a series of steps the user takes to achieve the goal. This 
project used this method to improve the user experience. 

 
4.3.6 Low-fidelity prototype 

 
A low-fidelity prototype is a computer-based visual rough representation of concepts 
that allow designers to test certain ideas early in the design process. 
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Figure 26: A low-fidelity prototype created from Adobe XD, which is based on sketch 
wireframes. 

 
4.3.7 Wireflow 
 
Wireflow was an important step that helped to improve logic by seeing how users 
interact in different scenarios.  

 

 
 

Figure 27: Wireflow (Component level) used for communication in the Wisekids 
team for consistent understanding 
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4.3.8 Low-fidelity prototype testing 
 

Low-fidelity prototype tested by the team. The test result found some problems. For 
instance, it was hard to press some buttons, difficult to see the text, some icons weren't 
big enough, etc. Therefore, this low-fidelity prototype improved all problems before 
proceeding to the high-fidelity prototype. 
 
4.3.9 High-fidelity prototype 
 
A high-fidelity prototype is the nearest relation to the final version with terms of 
detail and functionality.  
 

 
 

Figure 28: The splash screen will show first when the user opens the application.   
 

 
 

Figure 29: For the first use, the user has to create a profile before going to the home page. 
The first step is to select an avatar. 
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Figure 30: The second step of creating a profile is entering name and age. 
 

 
 

Figure 31: This page will show up when creating a profile successfully. 
 

 
 

Figure 32: The home page which has five themes.  
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Figure 33: The avatar button on the home page 
 

This popup will show up when the user presses the avatar button on the home page. 
The user can change the theme and avatar anytime.  
 

 

 

 
 

Figure 34: Two options "read and play" 
When the user selects a book from the home page, this page will show up, which has two 

options "read and play". 
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Figure 35: AR Mode 
When the user selects the "read" button, then the AR mode will show up, and the user can 

press the green button with a white arrow to read next. 
 

 
 

Figure 36: Mini-games 
While reading the candy monsters chapter, there will be mini-games for users to play. This 

game will let the user find candy inside the monsters’ mouth. The user will be able to tap on 
monsters until all disappear. The lesson learned is counting the number 1-10. 

 

 
 

Figure 37: Mini-games 
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After finishing reading, there will be mini-games for users to play. This game will let the user 
place the picture into space by guessing from the shape of space and picture. The user will be 
able to drag and drop the picture until all done. The lesson learned is observation skills and 
vocabulary. 

 

 
 

Figure 38: Finish reading page 
The popup will show after the user finished reading. The user can read a book again or play a 

mini-game. 
 

 
 

Figure 39: New sticker page 
This page shows the new sticker that the user got when the user finished reading and playing. 
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Figure 40: Vocabulary page All stickers the user got will be collected on this page. The user 
can see this page by tapping the “vocabulary” button on the home page, and when the user 

taps on each sticker, there will be vocabulary shown under the picture. 
 

 
 

Figure 41: Login page 
The user can see the login popup when pressing the login button on the home page. 

 

 
 

Figure 42: The user must accept parental consent for accessing more features. 
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Figure 47: Parents’ area has all children's profiles and can also create multiple profiles. 
 

 
 

Figure 43: Edit and delete kid’s profiles 
The child activity page will collect the information about the score of each book and time 

read. Parents can edit and delete kid’s profiles. 
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Figure 44: This page will show information about the scores and lessons learned in each 
book. 

 

 
 

Figure 45: The user can create a new profile from the parent area page. 
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Figure 46: The user can edit children’s profiles. 
 

 
 

Figure 47: The user can delete children’s profiles. 
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Figure 48: Home page 
If you are logged into the home page. There will be more features than the guess mode, 

such as users can create profiles more than one and can change book levels. 
 

 
 

Figure 49: This popup is the entrance to the parent area page and switches the children's 
profile. 
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Figure 50: The user can change the book level by tapping on the “level” button on the home 
page. 

 

 
 

Figure 51: Notification popup 
When the user uses the application for one hour, there will be a notification popup that does 

not allow children to play, but it can be accessed by parents. 
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Figure 52:  The user can get a new book by using stars that are collected from activities. 

 

Figure 53:  This popup will show up when the user doesn’t have enough stars. 
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4.3.10 High-fidelity prototype testing 
 
The key aim of prototypes was used in the usability testing of the application to be 
tested by target customers. It is necessary to check the application to foresee any issues 
or failures before launching. A prototype is the closest to the final product in its detail, 
and functionality can be used to get the most out of the feedback. 
 

 
 

Figure 54: The application was tested by two kids. They got some problems while 
using it and all the problems will be solved before continuing development. 

 
4.3.11 User flow 

 
A user flow is a series of steps a user takes on an app to complete a task. User flow 
helps step understand better how to build a logic of different screens by seeing how 
users interact in different scenarios. This method displayed the design from the 
perspective of the user.  

 

Figure 55:  This project used user flow for communication in the Wisekids team for 
consistent understanding between designer and developer. 
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4.3.12 AR book 
Character design and concept art 
 
An interest in preschool children survey on 20 September 2019 at Sri-Sawangwong 
kindergarten school found that children have different interests of genres of a cartoon, 
and most of the children like characters that are the same gender as them. Therefore, I 
made a feature that allows the user to select an avatar as the main character of every 
story. There were three different characters, which were a girl, a boy, and a cat. In the 
future, this feature can add more characters as well. 

 
Figure 56: Characters wear a school uniform that represents to Thai children. 

 

 
 

Figure 57:  Design concept art for expressing the mood and tone of the story before it is 
placed in the storybook. 
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Story Content 
 

This project classifies contents into four levels. There were differences in the difficulty of 
content vocabulary and grammar. In which readers can choose the level that suits them. 

 
● Level one (very easy) usually used simple tense and short description. 
● Level two (easy) used simple, continuous tense and a short 
● description. 
● Level three (normal) used simple, continuous, perfect, perfect 
● continuous tense, and short descriptions. 
● Level four (hard) used simple, continuous, perfect, perfect continuous tense and long 

descriptions. 
 

4.3.13 Storyboard 
 

The storyboards have been created based on story content. It is a graphic representation of 
how the plot unfolds. 
 

 
 

Figure 58: A draft of candy monsters storyboard was about a kid who loved to eat sweets, 
and one night he dreamed about a candy monster in his mouth. 
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5.  Results 
 

5.1 Focus group with the students at Sri-Sawangwong school 

At the end of July 2020, Wanichaya and I conducted a focus group with a group of 
students at Sri-Sawangwong school to collect user feedback and to gain a better 
understanding of the user’s perception and issue while they used the Wisekids 
application. The focus group members are 3 students between the ages of 4-7 year that 
will evaluate all of the application features except parental area features. During the 
tests, we focused on getting answers to the below topics. 

● The tablet/smartphone usage. 
● What will be their reaction and opinion after using the application? 
● Which reading material do they prefer between storytelling application 

and traditional book? 
● Overall satisfaction after playing the application. 

Figure 59: Testing Wisekids application with the students at Sri-Sawangwong school. 
 

The result from the focus group discussion are separated to be result from the interview 
and result from the observation as follows. 
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5.1.1 Result from the observation. 

1st participant  

Nam doesn't hesitate to explore and press the button in the application. She 
knows the fundamentals of using smartphone applications. For example, she 
knows how to use the basic navigation button to navigate the application screen 
and knows how to use pinch gestures to zoom in-out a 3d model inside the AR 
book without any instruction. On some screens, she doesn’t know where to tap 
or interact with the application interface for example, she doesn’t know where 
to tap to input her name and age into the text field. She is excited about the 
artwork and AR functionality inside the AR book and likes the mini-games 
inside the application. 

2nd participant  

Baimon is a bit shy at the beginning of testing but she is interested and excited 
when she sees a 3D model appear while reading the AR book. She expected to 
see a change on every button or interface element she pressed, if she doesn’t see 
any change she will be confused and will hesitate to continue using the 
application. 

3rd participant  

Kendo is not a talkative person and very polite. He hesitates to explore around 
and presses buttons or elements he doesn’t know the meaning. He has a 
fundamental knowledge of using mobile applications and understands all of the 
icons in the application. On some screens, he was confused and misunderstood 
that some graphic elements are a button. 

5.2  Teacher interview 

We also tested the Wisekids application and interviewed the teachers of grade 1 
students to gain feedback and suggestions on the application usability and content in 
the AR book. From conducting the interview, the teachers gave us an opinion on the 
application usability that Wisekids application is easy to use, the graphic elements and 
color are suitable for the kids and integrating mini-game, music, and animation in an 
AR book could engage the kid to continue playing the application. The teachers also 
suggested that the sentences in the AR book should be shorter, the subtitle font size is 
too small for young children and the developer should add some game or song as an 
introduction of the book chapter to gain attention from the kids before going to the story.  

The interview and observation with the students and teachers helped us to gain an 
insight user’s perception and know which parts of the application are still an obstacle 
to use for the user. Allowing the developer to improve the final product and make the 
application more suitable for our target user. 
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Figure 60:  First participation (Nam) while testing Wisekids application. 

 

Figure 61-62:  Second participation (Baimon) while testing Wisekids application. 
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Figure 63-64:  Third participation (Kendo) while testing Wisekids application and interview 
by the researcher. 
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Figure 65-66:  Interview with the teacher to gain the application feedback and suggestions on 
content in the AR book. 
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6.  Discussion and Conclusions 

6.1 Conclusion 

This project aimed to create a storytelling application that utilized augmented reality 
technology in nowadays smartphones to enhance the reading experience for children 
and compare children's interest in reading material between an AR storybooks 
application and traditional storybooks. Based on the positive feedback of the focus 
group interview and observation with the kid participants, it can be concluded that 
applying augmented reality in reading material can help to gain children's attention and 
motivate them to read and designing applications using the UX / UI Design principles 
make apps easy to use and can draw attention from children as well. Moreover, the 
interview results also show that all kid participants prefer an application to be their 
reading material. Thus, both objectives of this project are achieved. 

6.2 Suggestion 

● Although AR technology has improved, it can still be difficult for children to use. 
Therefore, more researches related to the development and usability of AR 
applications in early childhood users are needed. 

● The amount of AR supported smartphones/tablets nowadays is still limited. more 
research on AR optional should be conducted and implemented to the application 
to prevent application failure on unsupported devices 

● To select participants for evaluation, researchers should choose children who are 
confident to talk and give their opinion, allowing developers to identify issues and 
improve the final product effectively. 
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