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ABSTRACT

Computational thinking is important for everyone and 

focuses on solving problems, designing systems, and 

understanding human behavior through fundamental 

concepts of computer science. Early years are important for 

young students to learn coding, and at the same time, they 

can improve problem solving and computational thinking 

skills. Coding can be introduced to students through 

unplugged and plugged activities. Unplugged activities are 

more appropriate for young students since they contain 

concrete practices and teach main coding concepts in an 

entertaining, motivating, and challenging way in 

accordance with the developmental levels of children. 

Owing to this fact, the purpose of the current study was to 

demonstrate the implementation of stories as unplugged 

activities for teaching coding at an early childhood level. In 

the context of this study, preschool teacher candidates were 

considered and a 14-weeks-training (including theory and 

practice sessions) was implemented to teach computational 

thinking, coding concepts, and STEAM activities. After this 

training, teacher candidates engaged in creating unplugged 

activities to teach coding to preschoolers. In this respect, 

the study considered two different unplugged activities: 

Storigami (implementation of origami activities through 

stories) and Coding through Stories. Hence, 15 teacher 

candidates learned successfully how to teach coding and 

created various stories to teach coding to preschoolers. This 

paper introduces these activities as appropriate unplugged 

activities on the way of introducing coding concepts to 

young children. In the light of the findings, suggestions 

were presented to preschool teacher candidates, teachers, 

teacher training instructors and researchers. 
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1. INTRODUCTION

Computational thinking was identified as a major skill for 

every person, not only for computer scientists. The concept 

of computational thinking was firstly proposed by Wing in 

2006. According to Wing, computational thinking covers 

“solving problems, designing systems, and understanding 

human behavior, by drawing on the concepts fundamental 

to computer science” (Wing, 2006, p.33).  

Computational thinking was proposed as a focused 

approach for problem solving, and at the same time 

integrating thought processes that employ abstraction, 

decomposition, algorithmic design, evaluation and 

generalizations (Selby & Woollard, 2013). Abstraction 

refers to defining a problem or situation while focusing on 

information needed to solve the problem; decomposition 

means breaking data, operations or problems into smaller 

pieces; algorithmic design refers to designing the steps 

necessary to solve any problem; evaluation and 

generalizations involve evaluation of the solution and its 

generalization to subject domain. 

Prior research has demonstrated that preschool children can 

build and program simple robotics projects (Wyeth, 2008) 

as well as they can learn ideas from engineering and 

computer programming while building their computational 

thinking skills (Bers, 2008). Computational thinking helps 

children develop fine-motor skills and hand-eye 

coordination while engaging in collaboration with other 

children and learn to work in teams. Furthermore, it allows 

preschool teachers to integrate academic content with the 

creation of meaningful products in a fun and playful 

technique (Resnick, 2003).  

2. LITERATURE REVIEW

Digital literacy is seen as one of the essential skills of the 

twenty-first century, and provides students with gaining 

digital skills and learning coding (Judge, Puckett & Çabuk, 

2004). Coding is defined as “the process of creating step-

by-step instructions a computer understands and needs in 

order for its programs to work” (McLennan, 2017, p.1). 

Early years are important for young students to learn 

coding, as well as they can improve problem solving skills 

and computational thinking (Lee & Junoh, 2019).  

Coding can be introduced to students through unplugged 

and plugged activities. Unplugged activities are “a widely 

used collection of activities and ideas to engage a variety of 

audiences with great ideas from Computer Science, without 

having to learn programming or even use a digital device” 

(Bell & Vahrenhold, 2018, p. 497). While teaching coding 

to young students,  unplugged activities should be initially 

employed (Lee & Junoh, 2019) since they are more 

developmentally appropriate for young students and contain 

concrete practices and teach main coding concepts in an 

entertaining, motivating, and challenging way (Battal et al., 

2021).  

At early childhood level, it is important to introduce 

directional words (e.g. move forward, move backward, turn 

left, turn right) and sequential words (e.g. first, second, 

third) before starting any coding activity (Lee, 2020). After 

this introduction, learners can be provided with a grid-

paper activity to understand the movements through 
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directional and sequential words. Finally, for the 

developmental needs of young children, the most essential 

activity to reinforce these coding skills is a movement game 

that also supports the children’s gross motor skills. 

Unplugged activities are more appropriate for the age group 

2-7 and can be provided without using digital devices

(Saxena et al., 2020). Unplugged activities are based on

various methods like games, teamwork, tricks and employ

various objects like cards, boards and stickers (Nishida et

al., 2009). Stories are one of the methods used while

implementing unplugged activities at the early childhood

level. Stories can be employed for demonstrating events by

time sequence (Lee & Junoh, 2019).

Picture storybooks have an indisputable importance for the 

progress of children especially in cognitive, social-

emotional and language development and for supporting 

their education in early childhood (Deniz & Gönen, 2020). 

Stories are also used as one of the dynamic assessment 

methods. Creating a story by looking at a picture book or 

other materials and talking about personal experiences 

related with the written materials are some of the good 

practices used in early childhood settings (Işıtan & Turan, 

2014).  

Storigami technique, known as storytelling accompanied by 

origami, which is the art of paper folding, has great benefits 

in terms of reflecting the multifaceted development, change 

and difference seen in early childhood to the child and 

his/her life (Tanju Aslışen, 2021). While doing storigami 

activities, creativity, aesthetic perception, sense of success, 

focusing attention, following the model, seeing different 

perspectives, part-whole relationship, cooperation, obeying 

the rules, problem solving, expressing feelings and thoughts 

artistically, self-confidence, hand and finger muscles, 

expressing oneself verbally, three-dimensional thinking and 

etc. are developed (Tuğrul & Kavici, 2002). 

3. METHODOLOGY

3.1. Procedure 

In the context of this study, preschool teacher candidates 

were considered and a 14-weeks-training (including theory 

and practice sessions) was implemented to teach 

computational thinking, coding concepts, and STEAM 

activities. In each week, teacher candidates are involved in 

online training sessions. Each session takes approximately 

two hours and covers theoretical and practical concepts. 

After each session, teacher candidates were required to 

create related activities to be used in early childhood 

classrooms.  

One session of the training covers the concepts of 

Storigami and Coding through stories. After this session, 

teacher candidates engaged in creating activities related to 

Storigami and Coding through stories. Each candidate 

planned and implemented the activity and at the same time 

recorded the implementation of the activity as a video file. 

Then, they shared their video recordings.   

 RQ1: Which Storigami activities were offered to

be used in early childhood classrooms by teacher

candidates?

 RQ2: Which Coding through story activities were

offered to be used in early childhood classrooms

by teacher candidates?

In this respect, the study also considered the following 

research questions (i.e. Table-1) in order to deeply analyze 

Storigami and Coding through activities. 

Table 1. Research Questions 

Research Questions 

What activities were elaborated by teacher candidates? 

What goals were included in the proposed activities? 

What skills will be developed through proposed activities? 

What materials are needed for the proposed activities? 

3.3. Research Design 

The study employed a qualitative research design. The 

activities created by teacher candidates were investigated 

according to their overall structure and the computational 

thinking concepts covered. 

3.4. Participants 

The participants are 15 teacher candidates studying in the 

Department of Early Childhood Education at a state 

university in Turkey.  
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3.2. Research Questions 
The study considered teacher candidates’ implementation of 
two different unplugged activities: Storigami 
(implementation of origami activities through stories) and 
Coding through Stories. In this respect, this study focused on 
the following two research questions: 

3.5. Data Collection and Analysis 

The video recordings shared by teacher candidates were 

collected and qualitative analysis was conducted to 

investigate activities. The activities were evaluated based 

on research questions of the study. That is, each activity 

was examined with respect to their goals, materials, sub 

activities as well as the computational skills that activity 

addressed. 

4. RESULTS

4.1. Storigami Activity Sample 

Storigami is a combination of origami (i.e., the art of 

folding paper) and storytelling. As the printed material, the 

activity only needed colorful papers. In the Storigami 

activity, teacher candidates tell the story to the audience 

and at the same time make origami with the story. Each fold 

or step in the origami process is directly related to an event 

in the story. While teacher candidates are telling the story, 

they recorded the storigami as the video file. One sample 

storigami activity is provided in the following figures. 
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Figure 1. Storigami activity 

Figure 2. Storigami activity 

Figure 3. Storigami activity 

This activity addressed pattern recognition and algorithm 
design aspects of computational thinking. 
Pattern recognition aims to identify similarities or 
patterns in problems (Barrón-Estrada et al., 2022). In 
the context of the storygami activity, shapes have some 
patterns that need to be recognized by listeners. 
Algorithmic design is for developing steps or rules in 
order to solve any problem (Wu & Su, 2021). 
According to the storigami activity, teacher candidates 
follow and explain an ordered set of steps to create the 
shape. 

4.2. Coding through Stories Activity Sample 

In this activity, teacher candidates need papers, colorful 
tapes, and tree-like materials that can be collected from a 
forest. In this activity, the purpose is to define a route 
between bees and a hive. The route includes a step-by-
step algorithmic logic and is defined by using the start, 
forward, turn right, and turn left commands. At the 
same time, solutions should consider the obstacles in 
the route. The materials are provided in the printed 
format as in the following figure.  
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Figure 4. Storigami activity 

The story of the activity was as follows: 
“In one of the countries there was a blue sky. This sky was 
so lonely that there was no one around and he was bored. 
He said that if there is no one, then I will fold and shrink. 
The sky was very small now, but there was still no one 
around. Well, he said then, let's do some sports. He folded 
his right arm, folded his left arm, overturned, folded his 
right leg, folded his left leg, then suddenly spread his legs, 
stretched, stretched, and stretched. Turned over, arms 
outstretched, stretched, stretched, stretched. The sky was 
still very bored. He said “I wish I was a ship, I wish I was 
floating in the waters. Maybe I would be a sailboat.” At 
that moment, a bird began to wander in the sky with its 
huge wings. The sky was very happy when he saw the bird, 
and now all his troubles are gone.” 

Figure 5. The materials of the activity 

The materials were introduced and the story was provided 
to kids before starting the activity:  
“It was a warm spring day. Everywhere was full of flowers. 
Over the flower field, the honeybee was flying. The bee first 
flew up and down to collect its pollen. She visited the 
flowers one by one. He then flew two up, one right, and 
reached the tree. Other siblings came as well. They 
reached the hive by flying one up and three to the right to 
make honey for the pollen they collected together. They 
made such delicious and fragrant honey that the bear, the 
most honey-loving animal in the forest, smelled the honey. 
The bear was very hungry. He set out for the hive. When he 
came to the hive, he asked the bees for a piece of fragrant 
honey. He began to enjoy the honey given by the bees. This 
was the most delicious honey the bear had ever eaten.” 
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Figure 5. Coding through stories activity 

According to this story, the following steps were followed: 
1. On the coding material with grids, it was

emphasized to the students that every frame is a
step, that the steps should be done in sequence
(algorithm logic), and that the wrong step would
be returned to the beginning.

2. Code blocks (symbols) were introduced to the
students.

3. It was emphasized that obstacles are trees and
flowers.

Students comprehended "coding", which is the logic of 
programming, by enjoying and playing games. It was 
observed that the students enjoyed playing with the material 
very much.  

5. DISCUSSIONS AND CONCLUSION
During the Storigami activities, it was determined that 
15 pre-service teachers both improved themselves 
in addressing students, providing control, being a model, 
and supporting their students, as well as directing their 
students' development in “coding”. Parallely, in Unan,

Aksan & Celikler’s study, where the aim was to assess 

preschool teacher candidates’ view on the forming and 

using living being models through origami for teaching in 
preschool, it was found out that these activities help 
facilitate their teaching skills and the students’ learning.  

In the study, it was determined that pre-service teachers felt 
good in teaching the subject of coding in the activities they 
prepared through stories and colorful costumes and 
materials, and they were able to scaffold the 

students’ learning. It was also concluded that the 
students learned “coding” easily by hands-on activities 
using stories, and they participated in the activities with 
pleasure. Similarly, in a study aiming to introduce 
algorithm education activities developed on the basis of 
computer-free coding education for preschool children 
and to examine the application process of these 
activities, it was identified that the children participated in 
the activities fondly, actively participated in the coding 
activities, and by developing more than one solution 
proposal to the problem situations, they learned coding 
and algorithm concepts in an 8-week period (Kucukkara 
& Aksut, 2021).   

6. ACKNOWLEGEMENT
*This article was produced from the Erasmus
+ project numbered 2019-1-LT01-KA203-060767
and titled “Future Teachers Education:
Computational Thinking and STEAM” of
Higher Education Area Strategic Partnership
Projects.

7. REFERENCES
Battal, A., Afacan Adanır, G., & Gülbahar, Y. (2021). 

Computer Science Unplugged: A systematic literature 
review. Journal of Educational Technology Systems, 50(1), 
24-47. https://doi.org/10.1177/00472395211018801

Barrón-Estrada, M. L., Zatarain-Cabada, R., Romero-Polo,

J. A., & Monroy, J. N. (2021). Patrony: A mobile
application for pattern recognition learning. Education and
Information Technologies, 1-24.
https://doi.org/10.1007/s10639-021-10636-7

Bell, T., Vahrenhold, J. (2018). CS unplugged—how is it 
used, and does it work? In H. J. Böckenhauer, D. Komm & 

W. Unger (Eds.), Adventures between lower bounds and

4

5. DISCUSSIONS AND CONCLUSION
During the Storigami activities, it was determined that 15 
pre-service teachers both improved themselves in 
addressing students, providing control, being a model, and 
supporting their students, as well as directing their students' 
development in “coding”. Parallely, in Unan, Aksan & 

Celikler’s study, where the aim was to assess preschool 

teacher candidates’ view on the forming and using living 

being models through origami for teaching in preschool, it 
was found out that these activities help facilitate their 
teaching skills and the students’ learning. 

In the study, it was determined that pre-service teachers felt 
good in teaching the subject of coding in the activities they 
prepared through stories and colorful costumes and 
materials, and they were able to scaffold the students’ 

learning. It was also concluded that the students learned 
“coding” easily by hands-on activities using stories, and 
they participated in the activities with pleasure. Similarly, 
in a study aiming to introduce algorithm education 
activities developed on the basis of computer-free coding 
education for preschool children and to examine the 
application process of these activities, it was identified that 
the children participated in the activities fondly, actively 
participated in the coding activities, and by developing 
more than one solution proposal to the problem situations, 
they learned coding and algorithm concepts in an 8-week 
period (Kucukkara & Aksut, 2021).   

https://doi.org/10.1177%2F00472395211018801


CTE-STEM 2022 

higher altitudes (pp. 497–521). Springer. 

https://doi.org/10.1007/978-3-319-98355-4_29 

Bers, M. U. (2008). Blocks, robots and computers: 

Learning about technology in early childhood. Teacher’s 

College Press, NY. 

Deniz, A. & Gönen, M. S. (2020). Developing a scale for 

evaluation of picture story books: Validity and reliability 

study. Journal of Early Childhood Studies, 4(2), 88-116. 

Judge, S., Puckett K. & Çabuk B. (2004). Digital equity: 

New findings from the early childhood longitudinal study. 

Journal of Research on Technology in Education, 36(4), 

383-396. https://doi.org/10.1080/15391523.2004.10782421

Kucukkara, M. F. & Aksut, S. (2021). An example of 

unplugged coding education in preschool period: Activity-

based algorithm for problem solvıng skills. Journal of 

Inquiry Based Activities, 11(2), 81-91. 

Işıtan, S. & Turan, F. (2014). Telling story as a narrative 

analysis approach in assessing children’s language 

development. Educational Sciences and Practice, 13(25), 

105-124.

Lee, J. (2020). Coding in early childhood. Contemporary 

Issues in Early Childhood, 21(3), 266-269. 

https://doi.org/10.1177/1463949119846541 

Lee, J., & Junoh, J. (2019). Implementing unplugged 

coding activities in early childhood classrooms. Early 

Childhood Education Journal, 47(6), 709-716. 

https://doi.org/10.1007/s10643-019-00967-z 

McLennan, D. P. (2017). Creating coding stories and 

games. Teaching Young Children, 10(3). 

https://www.naeyc.org/resources/pubs/tyc/feb2017/creating

-coding-stories-and-games.

Nishida, T., Kanemune, S., Idosaka, Y., Namiki, M., Bell, 

T., Kuno, Y. (2009). A CS unplugged design pattern. ACM 

SIGCSE Bulletin, 41(1), 231–235. 

https://doi.org/10.1145/1539024.1508951 

Resnick, M. (2003). Playful learning and creative societies. 

Education Update, 8(6). 

http://web.media.mit.edu/wmres/papers/education-

update.pdf. 

Saxena, A., Lo, C. K., Hew, K. F., & Wong, G. K. W. 

(2020). Designing unplugged and plugged activities to 

cultivate computational thinking: An exploratory study in 

early childhood education. The Asia-Pacific Education 

Researcher, 29(1), 55-66. https://doi.org/10.1007/s40299-

019-00478-w

Selby, C., & Woollard, J. (2013). Computational thinking: 

the developing definition. Retrieved January, 12, 2022 from 

https://core.ac.uk/download/pdf/17189251.pdf 

Tanju Aslışen, E. H. (2021). Storigami in Early Childhood 

Education: Origami and Story Fellowship. Ankara: Eğiten 

Kitap. 

Ünan, Z., Aksan, Z. & Çelikler, D. (2016). The modelling 

of living beings with origamı by preschool teacher 

candidates. Journal of Research in Education and 

Teaching, 5, 165-174. 

Wing, J. M. (2006). Computational thinking. 

Communications of the ACM, 49(3), 33-35. 

Wyeth, P. (2008) How young children learn to program 

with sensor, action, and logic blocks. Journal of the 

Learning Sciences, 17(4), 517-550. 

Wu, S. Y., & Su, Y. S. (2021). Visual programming 

environments and computational thinking performance of 

fifth-and sixth-grade students. Journal of Educational 

Computing Research, 59(6), 1075-1092. 

https://doi.org/10.1177/0735633120988807 

5

https://doi.org/10.1080/15391523.2004.10782421
https://doi.org/10.1177%2F1463949119846541
https://doi.org/10.1007/s10643-019-00967-z
https://www.naeyc.org/resources/pubs/tyc/feb2017/creating-coding-stories-and-games
https://www.naeyc.org/resources/pubs/tyc/feb2017/creating-coding-stories-and-games
https://doi.org/10.1145/1539024.1508951
https://doi.org/10.1145/1539024.1508951
http://web.media.mit.edu/wmres/papers/education-update.pdf
http://web.media.mit.edu/wmres/papers/education-update.pdf
https://core.ac.uk/download/pdf/17189251.pdf
https://doi.org/10.1177%2F0735633120988807



