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Abstract

Computational thinking (CT) skills based on unplugged activities using algorithmic tasks
have recently gained attention in early childhood education. Various creative activities can
stimulate these skills, and fun cooking is one effective alternative for preschool children.
This study aims to describe how fun cooking activities can foster computational thinking,
which has been widely implemented by early childhood education institutions. The
research involved 18 children from Angkasa Lanud Adisucipto Kindergarten, Yogyakarta.
Data were collected through interviews, documentation, and direct observation. The
findings revealed several algorithmic tasks understood by the children during fun cooking
activities: (1) students listened carefully to the teacher’s instructions about the cooking
process, (2) they recognized the correct sequence of steps to follow, and (3) some cooking
tasks involved repeated processes. These results indicate that fun cooking activities can
indirectly develop computational thinking by engaging children in problem-solving
through step-by-step activity processes.

Keywords - computational thinking; algorithm task;

How to cite : Kamil, N., Fitri, Z. Z., & Melynda, D. R. (2025). Unplugged Activity-
Based Computational Thinking Using Algorithmic Tasks in Early
Childhood. Pedagogi: Jurnal limu Pendidikan, 25(2).
https://doi.org/10.24036/pedagoqi.v25i2.2627

Licensees may copy, distribute, display and perform the work an make derivative and remixes based on it only if they
@ (D @ give the author or licensor the credits (attributtion) in the manner specified by these. Licensees may copy, distribute,

BY NG display, and perform the work and make derivative works and remixes based on it only for non-commercial purposes

INTRODUCTION

Computational thinking is often interpreted as the process of thinking and solving problems
based on computer thoughts or ideas (Masarwa et al., 2024; Celik, 2023). Learning about
computational thinking stimulation units have integrated computational thinking skills into the
learning curriculum. However, in early childhood education units, research on computational
thinking skills is still minimal to fins. In fact, this ability is oe of the important parts that must be
developed in students in order to prepare more mature individuals to enter the 5.0 era. In addition,
having computational thinking skills makes students have the ability to solve problems (Celik,
2023). Currently developing computational thinking skills is often understood as activities related
to how computers think. This is what causes the application of computational thinking skills at the
early childhood education level to still have an ambiguous understanding. While activities related
to computational thinking can be simplified according to the level of education and the abilities of
students.
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Introducing computational thinking skills to early childhood can be done by involving
every activity in learning. One of them is in the application of fun cooking. Learning with the
application of fun cooking has been widely and often used. Indirectly, this activity is included in
the process of stimulating computational thinking skills in children aged 5-6 years. However, there
are still many teachers who have minimal understanding of this. During the process of fun
cooking activities carried out by children, they actually learn about the procedures for
implementation from start to finish. If associated with the computational thinking process with the
way computers think, this is included in the algorithm task. The computer system that we know so
far has commands after commands in carrying out each instruction that will be used. Likewise
with the fun cooking activities carried out in every early childhood education institution. The
activities carried out by children in fun cooking activities by following the steps instructed by the
teacher are called unplugged activities.

This means that every activity carried out by children in participating in fun cooking
activities follows every command and step that has been explained by the teacher before the
activity is carried out. So there are similarities between the development of computational
thinking skills by utilizing sophisticated technology such as computers with manual activities
carried out in fun cooking activities, namely each activity integrates algorithm tasks in completing
activities (problem solving). Computational thinking has four divisions of skills; 1) algorithmic
thinking, which is the ability to solve problems using logical steps, 2) decomposition, which is the
ability to break down large problems into smaller or more detailed ones, 3) pattern recognition,
which is the process of connecting existing problems with the solutions to be used, 4) pattern
generalization and abstraction, which is the process of solving problems by combining the same
and repeated patterns (T. Y. Lee et al., 2014). These four classifications have a role in both the
problem-solving process using computers and manual (unplugged activity).

Based on the explanation above, this study aims to stimulate the computational thinking
ability of early childhood through fun cooking activities by following algorithm tasks in each
activity carried out. In addition, this activity is able to improve children's understanding in solving
the problems faced.

METHODS

This research is qualitative descriptive with a case study approach. The research location
was at Angkasa Lanud Adisucipto Kindergarten, Yogyakarta. The research sample consisted of 18
people with an age range of 5-6 years in group B. The sample selection used purposive sampling
by considering several criteria (Lenaini, 2021), namely: 1) equality of the number of boys and
girls in one class, 2) the ability of children who still need help in solving problems, 3) the ability
of children to listen to instructions for activities that need stimulation. This activity is carried out
in groups outside the classroom. Facilitates research, data collection techniques using observation,
interviews and documentation. The data analysis technique is by triangulating data through three
stages, namely data reduction, data presentation, drawing conclusions (Abdussamad, 2021).

FINDING AND DISCUSSIONS

The research was conducted at Angkasa Lanud Adisucipto Kindergarten, Yogyakarta in an
effort to develop computational thinking skills through unplugged activities in early childhood by
utilizing fun cooking activities. Fun cooking activities are carried out by introducing traditional
sawut dishes. Based on an interview with one of the class teachers, the introduction of sawut food
is one of the real actions of the school program as a form of implementing the independent
curriculum in the early childhood education environment. When associated with the learning
module, traditional food is included in the "my food, my culture™ project. In addition, according to
the class teacher of TK Angkasa Lanud Adiscupto Yogyakarta, traditional sawut food has begun
to be rarely known by the current generation, so the implementation of learning using the
independent curriculum through the introduction of fun cooking activities is considered the right
thing that is mutually continuous with each other.
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Fun cooking activities basically have several steps that children must follow so that the
activity can run well. This activity is called unplugged activity. Unplugged activity shows how
students are able to think like computers but without involving technological devices (Tonbuloglu
& Tonbuloglu, 2019). In other words, every type of activity without using technology, is done
offline using real objects around the child, one of which is by utilizing activities like this. Fun
cooking is an activity that involves the child's five senses directly. In addition, through fun
cooking, children are also trained to work together with peers, interact directly with the tools and
ingredients used, build new knowledge and experiences through real activities and hone children
to be confident in their own cooking results (Diana & Zulminiati, 2022).

Figure 1. Circle time activity when the teacher explains the tools and materials that will be used

Based on the picture above, it can be seen that the teacher and children are in a circle time
activity to find out the ingredients that will be used in the activity of cooking traditional sawut
dishes. In addition, the teacher also divides the children into several small groups. In the picture, it
can be seen that the main ingredient used in the fun cooking activity to make traditional sawut
food is cassava. Likewise with the cooking utensils that will be used such as frying pans, stoves,
knives, and graters. Before the cassava grating activity is carried out, the children are asked one by
one to wash their hands and open the cassava skin. After the cassava is peeled, it is then washed
clean with running water and then continued with grating the cassava.
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Figure 2. The teacher cuts the cassava into small pieces, while the children peel the
cassava and wash it until clean
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Picture two shows the teacher cutting and dividing the cassava into several parts. This is
intended so that each child gets an equal share. After the child has finished peeling the cassava
skin and washing it until clean. Next, the cassava is grated until smooth. Each child in each small
group gets one grater to do it. Boys and girls also get the same opportunity. This means that the
grating activity does not discriminate against gender. So it can be concluded that every child
involved in the activity of cooking this traditional sawut food has the same status. During the
grating process, the teacher continues to supervise the children for safety during the activity. For
children who do not know how to use a grater, the teacher provides assistance by demonstrating
directly.

Figure 3. Each child grates cassava

Cassava grating activities are carried out by children in small groups. There are two people,
three to six people in one group. However, for the grater used, each child gets one tool per person.
So that the work of grating cassava becomes faster and each child also gets new experiences
related to the tools used. So that the child's previous knowledge with the new experience gained is
a form of stimulation in developing cognitive abilities. Where this is known as the term
assimilation (Nuryati & Darsinah, 2021). Before the activity was carried out, the teacher and
children discussed whether the children had ever seen and used a grater. Some of them only knew
its shape but had never used it. While some others had just seen the shape of a grater for the first
time. And some had used the tool when cooking with their parents at home.

The next stage in the fun cooking activity of cooking traditional sawut dishes is to grate
palm sugar into smaller pieces. Palm sugar is used to give a sweet taste to the cassava that has
been grated previously. In addition to using palm sugar, sweeteners are also given through
granulated sugar. So that the final result of traditional sawut food produces sawut with a sweet
taste from palm sugar and granulated sugar. After the grating process is complete, palm sugar is
then mixed with grated cassava. In addition, grated cassava is also given food coloring to
stimulate the appetite and make it more attractive.

(Unplugged Activity-Based Computational Thinking Using Algorithm Tasks for Early Childhood)
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Figure 4. The process of cutting palm sugar and mixing food coloring with grated cassava

The children's enthusiasm was clearly visible when they were cooking sawut from cassava.
Each stage of the work was carried out under the supervision of the teacher. especially when the
children used a knife in the process of cutting palm sugar or grating when smoothing the cassava.
In addition, green coloring was added to the smooth cassava to beautify the color of the cassava.
While the light brown color is also used in making this sawut which is obtained from the color of
the palm sugar that the children had previously cut. Mixing palm sugar, granulated sugar or
adding coloring to the cassava is done by continuously stirring it evenly on a tray. Each child gets
the opportunity to do this which is done alternately.
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Figure 5. The steaming process is carried out independently by the child

The last stage in the activity of cooking traditional sawut food is steaming cassava that has
been given coloring over medium heat. Although this activity is entirely done by the children, the
teacher still monitors the progress of the activity. In addition, the teacher also helps the children in
things that they cannot do themselves, such as cutting cassava into small pieces so that it is easy
for the children to peel, turning on the stove and putting the pan on the stove are also done by the
teacher in this activity. After all the series of activities are carried out, the teacher then holds a
discussion again with the children in small groups related to the activities that have been carried
out. The discussion process is carried out to see whether the children still remember the stages of
the activities that have just been carried out. During the discussion process, there are several
trigger questions asked by the teacher to see to what extent the children's computational thinking
abilities are stimulated through this sawut cooking activity as outlined in the table below:
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No. Research Questions Using Algorithm Design

1. Who still remembers how to make the traditional sawut dish that we did?
2. If we make traditional sawut food, what should we prepare first?

3. What are the first steps we should take in making this traditional?

4.  Tryto mention the sequence of steps in making this traditional dish in

sequence!

From the discussion results, information was obtained that children were able to explain and
retell activities, tools and materials and how to carry out the sequence in carrying out fun cooking
activities to make traditional sawut dishes from start to finish without teacher assistance. So that
this is able to hone children's computational thinking skills through unplugged activities by
collecting algorithm tasks (introduction to the stages of cooking activities in sequence).
Computational thinking helps a person's cognitive practice in designing computing systems so that
they can interpret everything through complex information processes (Silander et al., 2022).
Computational thinking helps a person's cognitive practice in designing computing systems so that
they can interpret everything through complex information processes (Silander et al., 2022).

Computational thinking is also described as the practical and thinking skills used to solve
problems in everyday life (Masarwa et al., 2024b). A child can use the concept of computational
thinking in planning a series of actions in the form of simple steps that must be completed
sequentially. The child will represent the activities carried out to find an efficient way so that they
can describe it in a simple form. Therefore, it is important to involve computational thinking in
children's learning activities because there is a problem-solving process that must be completed
effectively and obtain the right solution in solving it (J. Lee & Junoh, 2019). In addition, it is
emphasized that by involving computational thinking in learning, children will utilize and increase
their creativity in various fields of science (Costa Junior et al., 2024). Like the fun cooking project
because the teacher uses various methods to instill computational thinking with the aim of getting
children to solve problems creatively and build confidence in their own abilities (Otterborn et al.,
2020).

Integrating computational thinking into children's learning is also a teacher's readiness in
education 21 which focuses on literacy teaching. There are several studies that show that when
computational thinking is integrated into literacy teaching, children will achieve higher
achievement in both literacy skills and programming practices (Ottenbreit-Leftwich et al., 2022).
Therefore, it is important to remember that in the education of 21-year-old children, they must be
equipped with digital literacy so that they can fully participate in society, both as users and
creators of technology. Seeing this situation, with the existence of digital literacy learning,
children's learning is required to be interactive, collaborative, creative, and innovative (Lodi &
Martini, 2021). Because the benefits of computational thinking also target collaborative
environments through learning strategies and learning media (Tikva & Tambouris, 2022).

A collaborative environment can help children design and create communication and
collaboration with other friends so that they are able to be persistent in facing complex problems.
This means that children have the tenacity and resilience to not give up when facing complex
problems. Computational thinking skills are a way to find or build solutions in everyday life. If
children are accustomed to improving these skills, then children will find it easy to solve authentic
problems in the real world. Children will handle parts of the whole problem through the processes
contained in computational thinking, namely decomposition, abstraction, pattern recognition, and
algorithms (Reffay & Viroonluecha, 2019). The previous explanation shows that computational
thinking is important to learn early and is used to develop many aspects of skills. Then the most
important thing is that learning with the first level of computational thinking must begin with
students learning to think about how to make something gradually, the second level is solving
complex problems, and the last level is setting tasks correctly (MacGregor, 1990). Because this
learning can be called project-based or problem-based learning which has been widely used in
education 21.
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One form of activity that can develop computational thinking skills in early childhood is by
involving unplugged activity. Unplugged activity is a learning activity that is carried out without
using digital devices. So children are taught basic concepts of computer science and programming
through practical, interactive, and physical-based methods. Unplugged activity in early childhood
can be in the form of lego patterns and chain stories. Through lego patterns, children will build
patterns that are carried out directly and learn to recognize the pattern. While through chain
stories, children are asked to arrange several pictures of story scenes in the correct order such as
how to brush their teeth, how to make breakfast, cook food (fun cooking) and other activities.

Pattern recognition and sequencing capabilities make it easy for children to design paths
with the right sequence of commands. In fact, when children learn basic concepts through physical
and hands-on activities (unplugged), they can easily improve their skills when moving on to more
complex programming applications (plugged). This also supports a learning approach that
combines traditional methods and technologies in computational thinking education for children
(J. Lee & Junoh, 2019). Unplugged activity basically has several types of activities, one of which
is an algorithm. An algorithm is defined as a series of instructional steps arranged sequentially to
solve a problem in order to achieve the final goal. According to Greyling (2022) algorithm is a
series of steps to achieve a goal. If these steps are done randomly or some are skipped, then the
goal will not be achieved optimally.

CONCLUSION

Basically, early childhood computational thinking skills can be stimulated using activities
integrated with an independent curriculum. One activity that can be done is using fun cooking
activities. Fun cooking activities are able to collect algorithm tasks by running each step of the
activity from start to finish. So that children are accustomed to following each flow explained
previously to complete learning activities according to what has been explained. This fun cooking
activity contains algorithm tasks that are seen step by step. This can be seen from the enthusiasm
of the children when following each rule in the activity. So that the learning that takes place can
provide an opportunity for children to develop their computational thinking skills.
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