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Abstract

The article examines the impact of using the Scratch program on the development of computational thinking
in younger schoolchildren. The purpose of this study was to teach primary school students the subject of
"Digital literacy" tasks "Creating an online game with codes™ on the topic "Logical operators" were proposed,
and studies on the development of students' computational thinking were developed. Task execution planning
provides for the desire to create independently created games, successfully complete the stage of their
execution in the Scratch program, and share your tasks in the Scratch program with classmates, introducing
them to the network. Some elementary school students got acquainted with the tasks shared by their classmates
and showed a high level of computational thinking and motivation to create additional games from them for
the online platform. As a result, the influence of students on the skills of computational thinking,
communication and independent development is shown. Due to the development of information technology,
learning programming at an early age is important because they should not have problems understanding the
logic of programming when they reach the age of a bachelor's degree. Using visual, two-dimensional Scratch
for this purpose allows children to express their ideas and thoughts interactively. They can create their own
projects using blocks with various functions such as motion, sound and animation. This teaching of children
to present their ideas and concepts in a certain form shows the impact on the development of their
representational abilities, that is, on their computational thinking.

Keywords: Scratch, programming, motivation, computational thinking, coding, project, divergent,
convergent, digital content, problem solving.
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HNCIOJBb30BAHUE MIPOTPAMMHOI'O OBECITEYEHUS SCRATCH JJIs1 PASBBUTUS
BBIYMCJIUTEJIBHOI'O MBIIIJIEHUASA YUYAIIUXCSA HAYAJIBbHOM HIKOJIbI

Annomayus

B craTthe paccmarpuBaeTcs BIUSHUE HCITOB30BAaHUS IPOTrpaMMbl Scratch Ha pa3BUTHE BEIYUCIUTEIHHOTO
MBINUICHAS MIIA/IITNX MTKOJILHUKOB. Llenb TaHHOTO HecneioBanns B 00yUeHUH YYaIUXcsd HAYallbHBIX KIIACCOB
npeamery "Ludposas rpaMoTHOCTE" ObUIM TipeAsioxeHbI 3aanus "Co3/laHie OHJIaliH WTPhI ¢ KojaMu'" Ha
temy "Jlormueckme omeparopsl”’, pa3pabOTaHBl HCCICAOBAHHUS PA3BUTHS BBIUYACIUTEIHHOTO MBIILICHUS
yuamuxcs. [lmaHupoBaHue BBIOJTHEHUS 3aJaHMs TpPEeLycMaTpUBAET >KEJIaHHE CO3/aBaTh CaMOCTOSTEILHO
CO3JIaHHBIE WIpPHI, YCIEIIHO 3aBepllas 3Tal WX BBINOJHEHHWs B mporpamme Scratch, B pexume oHaliH
JIETUTBCS. CBOMMHM 33J1adaMu B mporpamMme Scratch ¢ OJHOKJIACCHHKAaMH, BHENIPSS UX B ceTh. HekoTopble
YYEHUKH HayaJIbHBIX KJIaCCOB IMO3HAKOMUIIKCH C 3aJlaHUSAMH, KOTOPBIMU MOJAEIMINCH UX OJHOKIACCHUKH, U
MOKa3aly BBHICOKUH YPOBEHb Pa3BHTHS BBIYHMCIUTENBHOIO MBIIUICHUS W MOTHUBAMU K CO3JaHHIO U3 HHX
JIOTIOJTHUTENILHBIX UTP JUIsSl OHJaWH-TatGopMel. B pesynbrare mokazaHO BIMSHHE y4alluXcsi Ha HaBBIKH
BBIYUCITUTEIILHOTO MBIIIICHUS, OOIIEHUsI W CaMOCTOSTEIBHOTO pa3BUTHs. B CBA3W ¢ pasBuTHEM
WHPOPMALMOHHBIX TEXHOJIOTUH 00y4YeHNEe MPOrpaMMUPOBAHHIO B paHHEM BO3pacTe BaKHO, TOTOMY YTO OHH
HE JIOJDKHBI HCIIBITBIBATH MPOOJEM C MOHMMAaHHEM JIOTHKH NPOTrpaMMHPOBaHUs, KOTJAa OHU JIOCTHTAOT
BO3pacTa OakanaBpuara. Mcnonp3oBaHie BU3yalbHOTO AByMepHOTo Scratch Juist 3TO# 1ienu mo3BoJIsieT AeTsIM
BBIpa)XaTh CBOM HJIEM W MBICIM B HHTEPAKTUBHOM pexkuMme. OHM MOTYT CO3[aBaTh CBOM COOCTBEHHBIE
MPOEKTHI, UCTIONIB3YsI OJIOKH C Pa3iNWYHbIMU (QYHKIHUSAMH, TAKUMH KakK JBI)KEHHE, 3BYK U aHUMalusi. JTO
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BACTAYBIII CHIHBIIT OKYIIBLIAPBIHBIH ECENITEY OMJIAYBIH JAMBITY YIIIH
SCRATCH BAFJAPJIAMAJIBIK KYPAJIbIH AMJIAJIAHY

Anoamna

Makanaga Scratch OarmapiaMachlH KOJAaHy OacTaybllll CHIHBII OKYHIBUIAPBIHBIH €CENTey OWIaybIH
JaMbITyFa ocepi KapacThIpbUIFaH. Byi 3epTTeyAiH MakcaTsl 0acTayblll CHIHBIN OKyIIbUIapeiHa " Ludpibik
cayaTTBUIBIK TIOHIH OKbITy/a "Jlorukanbik omeparopiap” TakeIpbiObiHAa "Koarapmen oHIaitH OHBIH Kypy'
TaIrChIpMaliapbl YCHIHBUIBII, OKYIIBUIAP/IBIH €CETITeY OMIaybIH TaMbITyFa 3epTey )KacalblHIbl. TarnceipManbiy
OPBIHAATYBIH JKOCTIapiiaHybl, Scratch GarnapiaMachiHaa onappl OPbIHAAY KE3CHIH COTTI asiKTaldl OTHIPHII, 03
OCTiHIE jKacaraH OWBIHIAPBIH KYpyFa KYJIIIBIHBICHIH, OHJIAHH pekumie Scratch OarmapiamachbiHIarbl
TarChIPMAJIapPbIH KEIlire €HTi3e OTHIPHIN, CHIHBINTACTAPBIMEH OOJiCyiH KapacTeipamsl. Keitbip Oactaybimr
CBIHBINT OKYIIBUIAPHI CHIHBINTACTAPBI OONICKEH TalChpMallapMEH TaHBICHII, OJapjAaH OHJalH-Tatdopma
YIIiH KOCHIMIIA OHBIHIAp KacayFa ecenTey OMIaybIHbIH JaMybl MEH MOTHBAIMSHBIH >KOFApFbl JCHTeHiH
KepcerTi. HoTmkeciHne OKyIIBLIIAPIBIH €CENTey Oilay JarIbUIapblH, KOMMYHHUKAIUSHBI JKOHE TOyesci3
JTaMybIHA BIKIAJT eTYiH KepceTeli. AKNapaTThIK TEXHOJIOTHSIHBIH JaMyblHa OaiyIaHBICTBHI OaraapiaManayabl
epTe acTaH YHpeTy MaHbI3/bl,ce0edi oap OakajaBpHaT KachlHA KETKCHJIE Oarjapiamaiay JOTHKachIH
TYCiHy/Ie KUBIHBIKTapFa Tan 0onmaybl Kepek. Ockl MaKcaTTa BU3yasbl eKi emmemMai Scratch-ti mainanany
Oanmamapra e3 wuesIapbl MEH OWJIApBIH WHTEPAKTUBTI TYpHe JKETKi3yre MyMKiHIIK Oeperni. Onap Ko3raibic,
JBIOBIC JKOHE aHUMalUs CUSIKTBI OPTYPJIi MYMKIHAIKTEp1 6ap OloKTapAbl MalganaHbl o3 xKo0anapblH Kacail
ananpl. byn Ganmanmapapl e3 uaesmapsl MeH TYKbIpbIMAamalapbiH Oenrini Oip ¢opmana ycelHyFa YHpeTy,
OJIAPJIBIH OKUIIIIK KaOlIeTTEPiH JaAMBITYFa, SFHH €CeNTey OMIayblHa 9CepiH KopCceTe .

Tyiiin ce3mep: Scratch, Oarmapiamanay, MOTHBAIUS, €CENTEYy OMyay, KojTay, *o00a, JUBEPIreHIHS,
KOHBEPTeHIVSI, CAHIBIK Ma3MyH, €CETITep/i HIenTy.

Main provisions

The main points of the article can be summarized as follows:

- The use of Scratch is linked to the development of higher cognitive skills, including analyzing,
synthesizing, and evaluating information. Despite the increasing importance of computational
thinking in today's world, effective methods for developing these skills among schoolchildren are still
not well understood. While using Scratch as a tool for teaching computational thinking offers
innovative possibilities, further research is required to identify the best techniques and evaluate their
impact on education.

- Representation is highlighted as the ability of children to perceive and interpret the world. Using
Scratch allows children to express their ideas interactively through projects using various blocks with
functions like motion, sound, and animation. This concrete representation contributes to the
development of children's representational abilities.

- This article highlights the significance of using Scratch software to enhance computational
thinking in elementary school students. The research and practical examples demonstrate that Scratch
not only helps students grasp programming basics but also serves as a powerful tool for fostering
computational thinking and sparking their imagination.

Introduction
The definite opposite of computational thinking is creative thinking. According L.I.Shishkina’s
analysis of the works of foreign psychologists, it is revealed that creativity is not solely possessed by
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a limited number of exception geniuses who possess extraordinary talents and effortlessly break free
from established norms. Instead, this aptitude is present in almost all individuals to different extents.

The opposite of computational thinking is standard thinking. This is due to the typical (standard,
algorithmic) solution of the problems under consideration. It should be noted that this is how a person
performs the vast majority of actions and thus solves his problems, and it is also possible to develop
skills for solving them and further “automated” actions by standardizing. Computability of thinking
is manifested in a non-standard approach to solving typical situations. In particular, such a situation
can be an educational task, so the development of computational thinking (as opposed to calculus) in
the educational process becomes practically possible.

Mastering standard techniques largely depends on studying "similarity actions" — patterns that the
teacher demonstrates and the student repeats. This type of training should be considered ideal because
it provides students with the necessary actions and, therefore, competencies.

The problematic situation is that, despite the growing importance of computational thinking in the
modern world, the methods of its effective development among schoolchildren remain insufficiently
studied. The use of Scratch as a tool for teaching computational thinking can offer innovative
approaches, but more research is needed to identify optimal techniques and assess their impact on the
educational process.

This article emphasizes the importance of using Scratch software to develop computational
thinking in elementary school students. The proposed research and practical examples clearly show
that Scratch not only contributes to the assimilation of the basics of programming, but is also a
powerful tool for stimulating computational thinking and awakening the imagination of students.

Scratch software demonstrates that it promotes the development of basic skills such as problem
thinking, logical reasoning, collaboration, and computational problem-solving by offering students
the unique ability to compute interactive projects, games, and stories that allow them to implement
their ideas digitally. Students become active participants in the educational process, which indicates
their influence on independence and motivation.

Our solving of the problem at the computational level involves deviating from the template. There
are these two types of computational thinking:

-divergent — the ability to find multiple solutions to the same problem;

-convergent — the ability to choose the best method of available solutions.

Usually, for developing of students’ computational thinking, a certain set of special tasks are
offered, the concepts of which differ from the standard ones. The development or selection of such
tasks, of course, is performed by the teacher, and in this sense, the development is not systematic and
artificial, since it depends on the desire (or unwillingness) of the teacher and the didactic tasks that
the teacher sets.

The development of information technologies creates favorable and natural conditions for
developing of computational thinking. Modern software, which is based on the principles of an
object-oriented approach, offers several alternative ways to change the properties of objects on the
screen and execute commands. For example, to copy the highlighted part to MS Word, you can use
the context menu that appears after right-clicking; you can also left-click on the corresponding icon
on the formatting panel or use the keyboard shortcut Ctrl+C or Ctrl+Fn+Ins. The teacher should pay
attention to the presence of these features. Then, some students begin to independently look for and
apply such "alternative™ solutions, in addition to the commands or schemes indicated by the teacher.
Thus, divergent thinking develops, the ability to come to non-standard solutions. At the same time,
convergence, i.e., finding and choosing the optimal solution, is manifested in the development of
“hotkeys” — keyboard shortcuts that allow you to execute commands faster than in the menu or
toolbar, as experts in the field of Information Technology do. Note that such development is not
limited to a specific discipline and is not limited in time: rather, it occurs throughout the entire process
of mastering information technology. Furthermore, through the utilization of the Scratch program,
students have the ability to bring their imaginative ideas to life by designing games. As illustrated in
Figure 1, an engaging game called Elefun can be presented as an example, specifically tailored for
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primary school students. This game involves coding and enables the players to control the chosen

character's movement both in a straightforward manner [0 2 )22 and by employing code blocks

to move right or left . Such activities foster the

development of critical thinking skills.

He=0 = - 0

Figure 1. Encoding on Scratch

Coding, as the main trend in the modern world, occupies a leading position in education. It was
evoked by the Decree of the Government of the Republic of Kazakhstan dated March 28, 2023 No.
249. In the Concept of Education development of the Republic of Kazakhstan for 2022-2026, free
courses will be organized for schoolchildren on the development of digital skills, one of which is
coding, including programming, robotics, 3D printing and others. Computer programming is
perceived as an important competence for developing skills and computational thinking in addition
to logical reasoning. Consequently, its integration at all levels of education, as well as at an early age,
is considered valuable, and scientific research is being conducted to study this phenomenon in more
detail. In the context of these facts, this study examines the impact of Scratch learning on the
development of algorithms and computational thinking skills. It is important to teach students
programming at an early age so that they do not have difficulties understanding the logic of
programming when they reach the age of an undergraduate. To achieve this goal, Scratch, a visual,
two-dimensional programming tool, was developed. For novice programmers, Scratch is the most
popular block-based software to facilitate learning programming around the world [1]. In addition,
Scratch is widely used in Kazakhstan and was chosen as a block-based coding tool for developing
problem-solving abilities, self-efficacy, motivation, and interest. Despite such widespread use, there
is not enough scope to understand how information and communication technology (ICT) teachers
adopt and use Scratch to teach programming. Today, there are a huge number of types of
programming languages. Each of them is used to perform different tasks. One of them is the Scratch
programming language. This language is the easiest visual language to learn programming and the
easiest way to start programming. Scratch is a program that allows you to create by playing, using
blocks of colored code to combine them rather than writing instructions like other programs. Scratch
is simple and easy to use, and yet it's a great language for teaching us the basic ideas of other
programming languages that we need to use through the game. Scratch makes the process of writing
code easy, diverse, and fun. The solution to many modern applied problems related to the need to
visualize the results of scientific research presentations is impossible without graphical
implementation. When teaching programming is considered, as a rule, students of higher educational
institutions come to mind as the target audience. However, programming teaching has been integrated

into the curriculum of secondary schools and even primary school and kindergarten classes, along
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with various applications for obtaining 21st-century qualifications in education [2]. Scratch, a free
visual programming tool, was initially created at the Massachusetts Institute of Technology (MIT) in
2003. Through its website, users can share and communicate prepared projects with others [3]. This
programming tool supports multiple languages and employs a user-friendly, block-based approach
that appeals to individuals unfamiliar with programming. Research has been conducted on Scratch
programs to facilitate training in algorithm development and programming. Several studies, including
those by Begosso, Silva, Maloney (2013) and colleagues, focused on teaching algorithm development
and programming to students aged 8 to 16 using Scratch. Additionally, Zoran and colleagues
instructed college students in algorithm development and programming with the Scratch tool.
Although Scratch has primarily been utilized for research on its impact on programming learning,
there is a limited body of work exploring its potential to enhance students’ computational and
computational thinking skills, specifically in programming and algorithm development [4]. In recent
years, it has been demonstrated that a tool like Scratch has made a great contribution to teaching
programming to children (no coding errors or simple detection, no syntax errors, easy debugging,
project development using multimedia tools, reduced cognitive load, simple and intuitive interface,
etc.) and has become widespread. These programming tools have a structure that makes it easier for
beginners to understand and use basic algorithmic forms and also prevents syntax complexity in
programming by demonstrating the visual aspects of programming [5, 6]. The learner learns to think,
to represent and to solve problems that require combining human cognitive power with computing
ability [7, 8, 9].

Research methodology

Coding is a whole series of commands written to provide communication between electronic and
mechanical devices, computers, phones, tablets, and other devices, as well as people, and, as a result,
to perform tasks step by step [10]. In other words, coding is a collection of programs written using
programming languages, algorithmic methods, codes, and code blocks to solve one or more problems
between the user and the computer, in which the coding is primarily based on one or more problems.
To solve this problem, if there is one, the computer should provide the user with feedback.
Communication is done by using programs written using encoding to get this response. The step-by-
step program is solved using algorithmic methods for solving the problem. Then coding is performed
using any programming language, and the solution to the problem is found. As shown in Figure 2,
coding tools are divided into text and block tools.

Encoding of text Coding using bloks
Figure 2. Encoding Types

People who write a program in text coding write the program in text form according to the language
they use. On the other hand, in block coding, there are blocks corresponding to each code. These
blocks are continuously queued using drop logic, creating a program.

Incorrect use of programming tools in teaching students programming leads to the fact that
students are biased towards programming. To avoid this bias, you need to choose a programming tool
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that is suitable for all age levels. To make learning programming easier for students, you should use
simple programming tools. Programming is divided into text-based and block-based programming.
Since learning a program is compared to learning a new language, students may be suitable first to
him with prejudice. To do this, foremost, it is preferable to use visually weighted programming tools
when coding. Block programming tools make learning enjoyable and also increase student
motivation. Abstract concepts are visualized using block tools, which makes programming easier for
anyone new to coding. It's easier to use blocks than to write code, especially at the beginner level.
Block tools allow students to visualize and understand some situations and problems that they cannot
implement. This makes writing code more fun and easier to understand. Among the main block-
coding tools is Scratch. The most important features of this tool are that it is free and has visual effects
that will make it easier for people at all levels to learn coding. On Scratch, when programming, each
child gets to show the abilities of their creativity. Because of the environment, Scratch programming
can make different cartoons, games, animated postcards, and presentations. Also, by inserting various
photos into their graphic characters and adding sound, they can create interesting fictional fairy tales.
These activities are carried out by students through the capabilities of a multimedia program. In the
Scratch programming environment, every child can show their creativity. Because in the Scratch
programming environment, you can prepare various cartoons, games, animated postcards, and
presentations. He can also create interesting stories and fairy tales with the help of sound, create a
variety of drawings, and perform graphic processing on his characters. All this is done by students
using the multimedia capabilities of this program. It promotes computational thinking in the
programming environment by setting your characters in motion, drawing, and working with different
sounds.

This research endeavors to enhance pedagogical approaches in alignment with the requisites of
Educational Research for the progression and ongoing enhancement of educational methodologies.

The principal objectives of this inquiry encompass:

-Furnishing students with a common medium for communication: object-oriented programming.

-Ensuring the operational viability and evolution of endeavors connected to programming
originating from a rudimentary level.

-Fostering computational ideation through the resolution of challenges utilizing the Scratch
programming environment.

This research was conducted involving two distinct cohorts of primary school students at the
'‘Bakdaulet' institution located in the city of Shymkent. The study included a combined group of 67
students, consisting of 31 women and 36 men. The average age of participating students was 9 years.
In the present action plan, denoted as Figure 3 a tripartite approach was employed. The initial stage,
designated as the first phase, entailed a comprehensive assessment of various methodologies relevant
to the preliminary utilization of Scratch. Subsequently, the second phase was dedicated to the
development of miniature gaming applications and fostering educational engagement within compact
learning cohorts. The third and final phase was dedicated to disseminating the accomplished work to
a wider online audience of users.

Phase One: Phase Two: .
- Phase Three:
Commencement Elaboration of : - -
L. Dissemination to
of Scratch Miniature Game - -
e - Online Audiences
Utilization Production

Figure 3. Phases of the plan

In the initial phase of the study, a comprehensive assessment of various methodologies for
implementing Scratch software within the classroom setting was conducted. Subsequently, a
curriculum comprising six introductory lessons, as detailed in Table 1 was devised.
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Table 1. Activities plan

Lesson Activities

1,2 Introduction to Scratch
3,4 Activities 1,2,3,4,5,6
5,6 Explore Evaluate

Each lesson was designed to encompass hands-on practical exercises, as illustrated in Figure 4
intended for individual students to actively engage in during classroom sessions.
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Figure 4. Phases of the plan

In the initial phase, denoted as the adaptation to Scratch, each student successfully completed the
prescribed activities. It was noteworthy that the students exhibited a high level of motivation within
the classroom setting during this phase. Some students demonstrated swift task completion, affording
them additional time to generate supplementary examples and expand their computational prowess.
Notably, all students exhibited a strong affinity for learning with Scratch and expressed enthusiasm
for manipulating the 'sprites’ within the Scratch environment. Moreover, students derived substantial
educational benefit from peer interactions within the class, gaining valuable insights from their
classmates. This phase also revealed that students recognized the potential of seeking assistance from
their peers rather than solely relying on the instructor, as peers of similar age often offered unique
and computational problem-solving approaches and novel narrative concepts that surpassed those of
the teachers. In the subsequent phase, encompassing six lessons documented in Table 2, the focus
was directed toward the creation of a miniature game. In classroom 1, a template provided in 'Annex
I' served as a reference point, prompting students to conceive and execute a miniature game grounded
in their imaginative capacities.

Table 2. Activities plan

Lesson Activities
1,2 Mini game 1
3,4 Mini game 2
5,6 Explore Evaluate

In this study, all participating students successfully generated their own mini-games, with some of
them demonstrating a propensity to create multiple mini-games. Notably, the students exhibited
considerable enthusiasm throughout the game creation process, fueled by the prospect of their games
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being actively played. Upon completion of this phase, they eagerly engaged in showcasing their
independently crafted games to their peers. The third phase of the study encompassed four
instructional sessions, as delineated in Table 3.

Table 3. Activities plan

Lesson Activities
Create an account (scratch.mit.edu)
1,2 - .
Share their projects
Create a project on-line
Explore the site on-line Evaluate

3,4

During this phase, students were tasked with the responsibility of disseminating their work over
the Internet. To this end, each student visits the Scratch website (scratch.mit.edu), where they create
their own accounts and start sharing their mini-games with other online peers. Interestingly, some
students have demonstrated a high level of motivation on the website, not only playing games created
by their peers, but also enjoying them, as well as continuing to create additional games for this online
platform. In light of the aforementioned observations, it becomes evident that the Scratch website
serves as a pivotal tool for these students. It functions as a conducive space where they can construct
interactive activities, distribute their creations to a wider audience, and actively engage in a learning
process that commences from the ground up.

Results of the study
This report presents significant findings derived from the research investigation. During the initial
phase (referenced to as Figure 5), a subset of students exhibited their computational abilities.

“ @~ File Edt @ Tutorials

Figure 5. Some results of the 1% phase

In the subsequent phase (referenced to as Figure 6), there was observable development in the
manifestation of this creativity.
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Figure 6. Some results of the 2" phase

In the third phase (indicated as Figure 7), the activities created were made available online, and it
was observed that these activities were highly engaging and enjoyable to all participating students.
During this phase, some students faced challenges in completing their assigned tasks, requiring
additional time to conclude the activities.

A o oo e o GRS o 6§

My Stuff

T ™ MpoekT Scratch m

Figure 7. Some results of the 3" phase

In general, the use of Scratch software in primary school is an effective tool for the development
of computational thinking in students. It not only teaches programming but also promotes the
development of computational skills, research thinking, communication, and independence. By
supporting students in their research and computational efforts, we help them become strong and
independent thinkers, ready for future challenges and achievements.

Discussion

As a result, this article emphasizes the importance of using Scratch software for the development
of computational thinking in primary school students. The presented research and practical examples
clearly demonstrate that Scratch not only contributes to mastering the basics of programming, but is
also a powerful tool for stimulating computational thinking and awakening the imagination of
students. Scratch software provides a unique opportunity to computational interactive projects,
games, and stories, which allows students to implement their ideas digitally. It promotes the
development of key skills such as problem thinking, logical reasoning, collaboration, and
computational problem-solving. Students become active participants in the learning process, which
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contributes to their independence and motivation. We tested it in Scratch to see the impact of
developing computational thinking. The idea of the approbation is to show the positive impact of
completing tasks in scratch on the development of students' computational thinking. Diagnostic work
was carried out, the purpose of which was to determine the initial level of development of students'
computational thinking. A correctly completed task was rated at 10 points. The results of the phases
of the task carried out on the topic of "Logical operators” are shown in Table 4. The results of the
diagnostic work are shown in Figure 8.

Table 4. The results of the phases of the task carried out on the topic of "Logical operators"

Creating an online game with codes | Phase one | Phase two | Phase three
Task 8,5 9,5 9
Independent work 8 10 9

Creating an online game with codes
12

0

m Task

o

m Independent work

»

N

Phase one Phase two Phase three

Figure 8. Histogram based on the results of diagnostic work

Based on these results, an analysis of the tasks was carried out and the following conclusions were
obtained. The tasks of ordering actions in the algorithm, executing the branching algorithm, and
uploading to the online platform have been successfully completed. In addition, the use of Scratch
allows you to differentiate training, adapt tasks to the level of each student, and ensure the individual
development of their computational potential. This helps to create an inclusive educational
environment where every student has the opportunity to reveal their abilities and achieve success. In
light of the rapid development of information technology and digital literacy, the use of Scratch
software is becoming increasingly relevant for primary schools. By giving students the opportunity
to be computational and proactive, we prepare them for the challenges of the modern world, where
the skills of analysis, problem-solving, and innovation are in demand.

Conclusion

This research demonstrates the feasibility of incorporating Scratch into the information and
communication technology (ICT) curriculum through a structured, progressive pedagogical
approach. In conclusion, the use of Scratch software to develop the computational thinking of primary
school students proves to be a highly effective and beneficial approach. Throughout this term, we
have explored the various aspects of this innovative educational tool and its impact on young minds.

Firstly, Scratch software fosters creativity by enabling students to design, create, and share their
interactive stories, games, and animations. This process empowers children to think outside the box,
encouraging them to explore their imaginations and express their unique ideas in a digital format. By
engaging with Scratch, students develop problem-solving skills as they encounter challenges and find
innovative solutions to bring their visions to life. Moreover, the platform's user-friendly interface
makes it accessible to students of all skill levels, ensuring that even those without prior coding
experience can participate and thrive. This inclusivity fosters a sense of confidence and achievement
among students as they witness their projects evolve from simple concepts to fully functional
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creations. As they gain familiarity with coding concepts and logical thinking, children are better
equipped to tackle complex challenges in other subjects and future endeavors.

In addition, the collaborative nature of Scratch promotes teamwork and communication. Students
can work together, exchange personal opinions and learn from each other. This cooperative learning
environment not only enhances computational thinking but also instills essential social skills,
preparing them for success in a rapidly evolving world where teamwork and adaptability are highly
valued. In addition to the cognitive benefits, integrating Scratch into the primary school curriculum
can significantly enhance engagement and enthusiasm for learning. The interactive and enjoyable
nature of coding motivates students to actively participate in their education, fostering a positive
attitude towards learning and boosting overall academic performance.

In this regard, it is important for both teachers and parents to understand the importance of
developing computer thinking from an early age. By using Scratch software with elementary school
students and developing computational thinking, we can create a solid foundation for future
generations to succeed in various fields. The skills developed in this process go beyond just mastering
software; they from a solid foundation for critical thinking, problem solving, and innovation by
preparing students for Lifelong Learning and active contribution to society. In conclusion, using
Scratch software to develop the computational thinking of primary school students is a valuable and
forward-thinking educational approach. By embracing technology as a tool for creativity, we can
empower young minds to become the innovators and problem solvers of tomorrow, shaping a brighter
and more promising future for all.
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