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Abstract 

This paper presents a framework that can be used to guide digital short stories development that focuses on 

the computational thinking theme suitable for young children, aged between 3-4 years old. Stories can be 

used to convey information and send messages to their listeners, or readers. Digital short stories are very 

commonly used for children’s learning. However, to effectively send the right messages, any stories 

including digital stories will require story engineering that helps produce a thoughtful story structure design. 

Meanwhile, computational thinking is considered a valuable ability for reasoning and problem-solving. 

With consideration of nurturing computational thinking among the young listeners or readers, the structure 

design of a story can be engineered to fulfil the objective, and later it can be reused to create new and 

different stories with similar objectives. Thus, in this study, the Digital Short Stories Engineering (D2SE) 

framework was derived, and a checklist to support the framework was developed and tested using expert 

review. Only four experts were involved to validate the items which must be deemed suitable for young 

children, from several perspectives including linguistic, content and storyline, visualization, and 

computational thinking aspects. Several examples of digital stories that were derived based on the 

framework were sent to another three experts who evaluated the stories using the checklist. The results 

showed that all of the aspects of the framework have been successfully implemented. In conclusion, the 

framework can be used not only to guide story creators in creating suitable stories for young children in 

general but also can be used to assist people in engineering stories that can expose children to computational 

thinking at young ages. In addition, the framework may also be used by nursery teachers or parents when 

choosing suitable reading materials for their children. 
 
Keywords: Digital Short Stories Engineering (D2SE) framework, story structure design, computational thinking, young 

children.  
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INTRODUCTION 

Computational thinking skills can be nurtured among children from very young ages by stimulating 

senses through their surroundings, either physically, socially, or cognitively (Ergül, 2018).  However, 

according to Hsu et al. (2018) and Shute et al. (2017), unlike in mathematics and sciences, researchers 

and educators may still have problems finding the best way to teach computational thinking to very 

young children. Most of them only encourages young children to use computers and start learning to 

code. They put their focus on digital programming applications and robotics applications for children 

such as ScratchJr, LightBot, Hopscotch, Kodable, Lego Mindstorm dan TangibleK as reported in 

Baroutsis et al. (2019), Rose et al. (2017), and Bers (2010). This method might not be feasible for 

children at a very young age. Higher screen time is also associated with poorer young children's 

development, including limiting children’s opportunities for verbal and nonverbal social exchanges 

with caregivers (Madigan et al., 2019). 

  

Young Children and Stories 

 

Telling a story is an interesting technique to educate young children. This technique has been used to 

teach mathematics and science concepts to school children and showed a good impact on the listeners 

(Lemonidis & Kaiafa, 2019; McGrath, 2014; Ayop, 2012; Griffith, 2007).  According to Lemonidis 

and Kaiafa (2019), the listeners or readers may be able to visualize the concepts when they listened to 

the stories or read the stories. Stories with visual elements might have also helped them develop 

meaning and understanding, especially when the stories were all related to their local surroundings. 

Stories are also highly portable, easily disseminated, and can be used repetitively. Moreover, narratives 

have contributed a lot to early childhood development (Kerry-Moran & Aerila, 2019).  

 

Although narratives and storytelling have been commonly used in teaching children values, cultures, 

sciences, mathematics, and many others, stories related to computational thinking are very limited. 

Although there were some books available that seem to be related to computational thinking, these 

books are either for older children (above five years old) or were categorized under the logical thinking 

or mathematics category. See examples in Zainuddin and Ismail (2020), McGrath (2014), and Griffith 

(2007). “Hello Ruby” and MathsThroughStories.org are among popular book collection sites. Sources 

related to developing stories for very young children based on computational thinking theme is 

considered scarce. Nonetheless, creating digital stories seems more fascinating than physical books 

due to the cost and the multimedia elements that they can offer. We need to take advantage of digital 

technology while keeping screen time low. 

Hence, we were keen to develop a framework that can help create local content in form of digital 

stories on the computational thinking theme suitable for three to five years old children. 

 

The research objectives include: 
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(i) To develop a framework that can guide story creators in creating digital stories on the 

computational thinking theme suitable to be read for young aged children. 

(ii) To create examples of stories that follow the framework. 

(iii) To evaluate the stories.    

 

LITERATURE REVIEW 

Research studies in creating children’s stories are not new. Whilst some studies focused on children’s 

engagements such as in Kucirkova et al. (2016), others focused on the linguistic and the story structures 

aspects such as in Zainiah (2013), Jalongo (2014), Machado (2016), and Anida (2020).  

Zainiah (2013) stated that in terms of linguistic, related items to be considered when creating stories 

for three to four years old children must include those that are lexically related such as using simple 

words (or root words), familiar words, and meaningful words. It is also related to sentences that 

commonly are of single sentences, use simple and correct punctuations (Zainiah, 2013), and are 

encouraged to use a repetitive form of sentences for emphasizing purposes (Jalongo, 2014).  

The story structure for very young children must be simple, easy to understand, readable, and have 

expected endings (Jalongo, 2014; Machado, 2016). According to Anida (2020), a children’s story must 

embed children’s interests, curiosity, behaviors, or actions, and also shows affective emotions through 

guidance or praise from older people. It must also be able to inspire the children and help them gain 

confidence (Anida, 2020).  

In addition, the digital book's key element is also an important element to be considered. It is about the 

quality of items provided in the book such as cover page, text, audio, video or animation, and 

interactivity (Roskos, 2009). Visualization key element is different compared to digital book key 

element although they have quite similar items. Whilst visualization involves items related to texts, 

illustrations, animation, and audio, it also focuses on the relationships among them (Anida, 2020). The 

visual elements of characters, background, colors, and texts play a huge role to create an interesting-

looking page (Mak, 2011) and can stimulate the senses (Leinonen et al., 2000).  

RESEARCH METHODOLOGY 

The research was based on a qualitative design that heavily depended on expert reviews. 

Expert Participants 

There were two different activities where experts were involved: (i) four (4) experts were involved 

during the expert review of the framework, and (ii) another three (3) different experts were involved 

during the story evaluation. All from different backgrounds that contributed to the context of our study 
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area, which were:  linguistic (1), early child development (2), education (1), multimedia (1), IT (1), 

and computer science (1). These experts were all lecturers and teachers, and at the same time, some of 

them were also parents to children aged 3 to 4 years old. Both IT and Computer Science lecturers also 

had experience in some other computational thinking related projects. 

Research Flow 

 

Literature Synthesis 

 

In this study, the initial draft of the framework was first derived based on a synthesis of the literature 

from different aspects related to the digital book, storybook structure, and computational thinking 

related to young children. We searched the literature and identified key elements that were related to 

our study area before they were all organized into an initial draft of the framework.  

 

Building a Checklist and a Story Prototype 

 

A checklist to support the framework was then developed by decomposing each key element into 

several criterion items. To assist the experts during their review, a story prototype was also built.  

 

Reviewing by Experts   

 

The checklist was first given during the expert review. Once the experts had gone through the items 

and made comments or suggestions, we gave the story prototype for them to try evaluating the story 

using their checklist. The story prototype shall help the experts in simulating the story evaluation 

process and might help them give better suggestions to improve the checklist further.  

 

Setting Criteria in the Framework   

 

Once the checklist items have been improved based on comments and suggestions from the four 

experts, we used the items to expand the initial draft of the framework. We set the criterion items for 

each key element and named the Digital Short Stories Engineering (D2SE) framework.  

 

Building and Evaluating Several Short Stories Based on the Framework   

 

For usability evaluation purposes, we create another two short stories (see Figure 1) following the 

criteria in the framework. Then, different experts used our checklist to evaluate the stories. 
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Let’s Go to the Zoo Tomorrow! 

 
Let’s Tidy Up the Toys 

 

Figure 1: The two stories that were created based on the D2SE Framework for evaluation purposes. 

FINDINGS & DISCUSSION 

Based on the expert review, the structure of a children's storybook can be divided into several key 

elements including linguistics, content and storyline, theme, visualization, and digital book elements.  

Therefore, the D2SE Framework was divided into five key elements as shown in Figure 2, and further 

divided into several criterion items.  

 
Figure 2: The FIVE key elements in the D2SE Framework.   

 

In terms of theme, it shall depend on the criterion items of the theme. As we were developing content 

for the computational thinking theme, criterion items must include important aspects of computational 

thinking and be shown visibly clearly in the story.  Commonly, it is considered as reasoning and problem-

solving aspects. For example, if we were focusing on pattern recognition then such aspect must be 

visualized clearly in the digital storybook and become part of the story by showing how the main 

character solves a problem using some specific patterns. See example in Figure 3. 
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Figure 3: Example of pattern recognition introduced in Let’s Tidy Up the Toys. In this story, 

children were shown how colored boxes can be used to sort different types of toys. 

Evaluation Results 

In general, the evaluation results in Table 1 and Table 2 showed that all-important key elements in the 

framework have been successfully implemented with just a minor adjustment required in both stories. For 

Story A, we followed the suggestion by Expert 1 to change one of the sentences. Changing a long sentence 

to a short sentence means we have to use a more straightforward sentence, avoid using prefixes and suffixes, 

and minimize the use of unneeded articles. We also have to re-do the audio that has some unclear 

pronunciations based on comments by Expert 2.   

For Story B, we followed the suggestion by Expert 1 to change one of the terms into a more suitable 

vocabulary. We also make several changes to text sizes to make them more readable. For both stories, 

experts agreed that the computational thinking key element used in the stories were suitable. It means 

the key element has been successfully embedded in the story. 

Table 1: Story A – Let’s Go to the Zoo Tomorrow! 

Key Element  Expert 1 Expert 2 Expert 3 

1 - Linguistic Item 1(b) – 
change the 

sentence on page 

5 to a shorter 
sentence. Using 

lesser words in a 

sentence is 
preferable. 

Suitable. Suitable. 

2 – Content & Story Line Very nice story. Suitable. Suitable. 

3 - Visualization Suitable. Suitable. Suitable. 
4 – Computational Thinking Suitable. Suitable for 

decomposition.  

Suitable. 

5 – Digital Book Suitable. Item 5 (c) – 
Audio for page 3 

was not clear. 

Suitable. 
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Table 2: Story B – Let’s Tidy Up the Toys 
Key Element  Expert 1 Expert 2 Expert 3 

1 - Linguistic Item 1(a) – 

Suitable noun for 

toys in Malay is 
“mainan”. 

Suitable. Suitable. 

2 – Content & Story Line Very nice story. Suitable. Suitable. 

3 - Visualization Suitable. Suitable. Suitable. 
4 – Computational Thinking Suitable. Suitable for 

pattern 

recognition. 

Suitable. 

5 – Digital Book Suitable. Item 4(c) - Font 

sizes were not 

standardized; 
some were too 

small. Toys 
should be labeled 

clearly. 

Suitable. 

 

Last but not least, we also like to emphasize the followings that have highly contributed to our 

success in this study: 

1. Different contexts of the study area may require different experts with a related background. 

2. A story prototype helps simulate the evaluation process during expert review. 

CONCLUSION 

In conclusion, we presented the D2SE framework that we developed based on literature synthesis and 

expert reviews. Only four experts were involved to validate the checklist items of the framework, in 

which all must be deemed suitable for young children of three to four years old, from several 

perspectives including linguistic, content and storyline, visualization, and computational thinking 

aspects. Feedback received was then used to improve the checklist items. We found out that providing 

a story prototype to the experts during expert review has helped them to provide good comments and 

suggestions as they can simulate using their checklist to evaluate the story prototype given. We also 

successfully created and evaluated two stories built based on the framework for usability evaluation 

purposes. In this process, another three different experts were involved. The framework can now be 

used to guide story creators in creating suitable stories for young children in general and also can be 

used to assist people in engineering stories that can expose children to computational thinking at young 

ages.  

Last but not least, the framework may also be used by nursery teachers or parents when choosing 

suitable reading materials for their children. We are looking forward to evaluating the potential of the 

stories created based on this D2SE framework among children, aged three to four years. 
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