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Abstract

Scratch is a block programming software developed at the MIT Media Lab. It allows children to create their own games,
animations, and interactive projects using blocks instead of writing code. Scratch is an effective tool for teaching children the
basics of programming and developing their creative thinking.

In this article, we will look at how the use of Scratch can affect the presentation and development of creative thinking in
primary school students.

Representation is the ability of children to perceive and interpret the world around them. Using Scratch allows children to
express their ideas and thoughts in an interactive way. They can create their own projects using blocks with different
functions, such as motion, sound, and animation. This teaches children to present their ideas and concepts in a concrete way,
which contributes to the development of their representational abilities.

Creative thinking is the ability to generate new ideas, find innovative solutions, and see things differently. Using Scratch
allows children to develop creative thinking as they create their own projects that use their own imaginations and ideas. They
can experiment with different colors, shapes, sounds, and movements without having to be an expert programmer. Scratch
allows children to express their ideas and thoughts in an interactive way, and do it using blocks, which greatly simplifies the
process.

Another advantage of using Scratch is that children can work as a team and collaborate with each other. It teaches children
communication and project management, and helps them develop social skills.

Using Scratch also helps children develop higher cognitive skills, such as analyzing, synthesizing, and evaluating
information.

Keywords: Scratch, programming, motivation, creative thinking, coding, project, divergent, convergent, digital content,
problem solving.
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HNCITOJIBb30BAHUE ITPOI'PAMMHOI'O OBECIIEYEHUSA SCRATCH IJIs1 PA3BUTUSA
KPEATUBHOI'O MBIIIJIEHAS YUYAIIINXCSA HAYAJTBHOM IIKOJIBI

Annomayus

Scratch- 1o mporpamMHoe obecrieueHue Uit GIOYHOrO IporpaMmupoBanus, paspadorannoe B MIT Media Lab. Ono
IIO3BOJIET ACTAM CO3aBaThb CBOU CO6CTBCHHBIC Wrpbl, aHUMAallu U UHTCPAKTHUBHBIC TPOCKTHI, UCIIOJIb3YS 6HOKI/I BMECTO
HalMcaHus Koja. Scratch smisiercst 3(heKTHBHBIM WHCTPYMEHTOM JiIsi OOyYEHHs HeTeii OCHOBaM MPOTPaMMHPOBAHHS H
Pa3sBUTHA UX KPEATUBHOI'O MBIIIJICHHA.

B jaHHOW cTaThe MBI PacCMOTPHMM, KaK MCIIOJB30BaHWE SCraiCh MoskeT BIMATL Ha TPEACTAaBIEHHE W PasBHTHE
KPEATUBHOTO MBIIIICHHS YYAIUXCS HAYATLHOM IIKOJTBL.

IpexcraBieHre - 3TO CIOCOOHOCTH JIETE BOCIPHHMMATH W MHTEPIPETHPOBATH MHP BOKPYT HuX. Mcnonb3oBaHme
Scratch mo3BoJieT AETAM BBIPa3UThH CBOM MIIEH M MBICIIA B HHTEPAKTUBHOM (popme. OHM MOTYT CO3/1aBaTh CBOM COOCTBEHHEBIE
MPOEKTHI, MCIIONB3Ysl OJOKK C PasHBIMH (DYHKIMSAMH, TAKMMH KaK IBIDKEHHE, 3BYK W aHMMAIMS. DTO YUYMT JeTei
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MPEJCTABISTh CBOM HJICM W KOHIICMIMKA B KOHKPETHOH (hopMe, UTO CIOCOOCTBYET Pa3BUTHIO MX IIPEICTABUTEIBHBIX
CITOCOOHOCTEM.

KpearrBHOE MBILUICHHE - 3TO CIIOCOOHOCTh TeHEPUPOBATh HOBBIC HJICH, HAXOIUTh HECTAHIAPTHBIC PEIICHUS U YMETh
BUJIETH BElW Mo-pasHoMy. Vcnonb3oBanne Scratch mosBosisier meTsM pa3BHUBATH KPEaTHBHOE MBIIIICHHE, TIOCKOIBKY OHH
CO3/Iaf0T CBOM COOCTBEHHBIE MPOEKTHI, B KOTOPBIX UCIOIB3YIOT CBOU (paHTa3nu U uaed. OHU MOTYT 3KCIIEPUMEHTHUPOBATH C
pa3MyYHBIMK LBETaMH, (popMaMu, 3ByKaMH U JABIIKCHHUSIMU, U TIPU 3TOM HE HY)KHO OBITh 3KCIIEPTOM B IIPOrPAMMHUPOBAHHH.
Scratch mo3BoJIsieT JeTIM BBIPa3uTh CBOM HEH U MBICIU B MHTEPAKTUBHON (OpME, U JEeNaTh 3TO € MOMOUIBIO OJIOKOB, UTO
3HAYHUTEIHHO YIPOIIACT MPOLIECC.

Emie ogHMM NpenMMyIIECTBOM HCIONb30BaHUS SCratch smmsiercss To, uTO JAeTH MOryT paboTaTh B KOMaHIE H
COTPYIHUYATH JPYT C APYTOM. DTO YUUT JIeTCi KOMMYHHKAIIMH U YIIPABJICHUIO MPOCKTAMH, a TAKXKE TIOMOTAaeT UM Pa3BHBATh
COLIMAJIbHBIE HABBIKU.

Hcnonp3oBarne Scratch Takke crmocoOCTBYET pasBUTHIO Y IETEH BBICIINX KOTHUTHBHBIX HABBIKOB, TAKMX KaK aHAIH3,
CHHTE3 U OLICHKA HH(OPMAIIUH.

KimoueBbie caoBa: Scratch, mporpammupoBadre, MOTHBAIHS, KPCATHBHOE MBIIUIEHHE, KOIMPOBAHHE, MPOEKT,
JIMBEPTeHTHOCTh, KOHBEPI'€HTHOCTD, LIU(PPOBOIT KOHTEHT, PEIICHHE 3a/1a4.
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BACTAYBIIU ChIHBII OKYLIBLIAPBIHBIH LIBIFAPMAILIBLIBIK OWIAYBIH
JAMBITY YIITH SCRATCH BAFJIAPJIAMAJIBIK KYPAJIBIH TAWIATIAHY

Anoamna

Scratch-6yn MIT Media Lab-ta jsxacanran GIOKTHIK Oarmapiamanay Oarmapiamackl. by Oanamapra €3 ONBIHIAPBIH,
AQHUMAaLMSUIAPBIH JKOHE KONTBI JKa3yIblH OpHBIHA OJOKTAp/bl KOJIIAHATHIH MHTEPaKTUBTI jxobamap. Scratch- Gamanmapra
Oarmapiamanay HerizJepiH YHpeTyIiH jKoHe OJIapIbIH MIBFapMAIIbUIHIK OMIaAYBIH JAMBITYIBIH THIMII KYPAaTbL.

byn makanmama 6i3 Scratch GarmaprmamacklH KoJiiaHy OacTaybIIl CHIHBIN OKYIIBUIAPBIHBIH IIBFAPMAIIBUIBIK OMIaybIH
YCBIHYFa KOHE TAMBITYFa KaJlail acep eTeTiHIH KapacThlpaMbl3.

TaHBICTRIpY-OyT OanamapAblH aifHaNACBIHAAFBI JNeMIi KaObUIIAy JKoHE TyCiHAlpy KaOijeri. Scratch-Ti maiimanmamy
Oasnayapra e3 uiesuiapbl MEH OiJIapblH MHTEPAKTHBTI TYpJE JKEeTKi3yre MyMKiHAiK Oepeni. Onap KO3FaibIC, JBIObIC KoHE
aHMUMAIIMsI CUSIKTBI 9PTYPJIi MYMKIHJIKTEpi 6ap OJIOKTap/b! JaiijanaHsin e3 xo0anapbiH xxacMaii anajpl. by Gananapist e3
uzesiapbl MEH TYXKbIpbIMAAMaJlapblH Oenrii Oip ¢dopmasia ychlHyFa YHpETy, oJnapblH OKUIIIK KaOlIeTTepiH IambITyFa
BIKTIAJ €TEe]].

[brrapManibuibIK Oiiiay-OyJ1 »aHa Wiaesuiap/bl KaJlbIITacThIpy, CTAaHIapTThl eMec Inenrmaepai Tady jKoHe 3aTTapiibl
opTYpJii TacuimepMeH kepe Oury. Scratch OarmapiamachiH MaiinaiaHy Oajiajgapra MIBIFAPMAIIIBLUIBIK OWIAYAbl JaMBITYFa
MYMKIHIIK Oepeli, oiTKeHi oyap e3/epiHiH KUsUIIapbl MEeH HACSIIApBIH KOJIaHa OTBIPBIN 63 KabanapblH skacaiapl. Onap
OpTYpJi TYCTEpMEH, MiIIiHACpMEH, IHIOBICTAPMEH JKOHE KO3FaJbICTAPDMEH TXKIpuOe »acall amaapl JKOHE O YIIiH
Oarmapnamanay OOWBIHINA caparmibl OONynmbplH KakeTi OonmmMaiimel. Scratch Oamamapra €3 wHuesiappl MEH OWJIapbIH
HMHTEPAKTHUBTI TYpJe OLTIipyTe 'KoHe OHBI OJIOKTapMEH KacayFa MyMKIHIIK Oepir, OyJ1 IPOIecTi alTapIIbIKTai JKeHUTIETE]].

Scratch kommaHyIBIH TaFe! Oip apTHIKIIBUIBIFEI-0aNIaap KOMaH 3 1a >KYMBIC iCTeH anaipl xkoHe Oip-OipiMeH BIHTRIMaKTaca
anmaziel. Byn Oananmapra KOMMyHHKanus MeH jxobanapipl Oackapyzbl YHpeTeni skoHe e ONapra dJIEYMETTIK NaFabLiapbl
JIAMBITYFa KOMEKTECE/T1.

Scratch konany coHbIMeH KaTap Oanayiapia aknaparThl Tajliay, CHHTE3/Iey KoHe Oaraiiay CHSIKTHI )KOFapbl KOTHUTHBTI
JIaFIbUIap/Ibl IAMBITYFa BIKIAJ eTe]l.

Tyiiin ce3nep: Scratch, 6armapnamanay, MOTHBAIMs, IIBFAPMAIIbUIBIK OWAy, KOATAY, *K00a, TUBEPTeHIINs, KOHBEP-
TCHIMs], CaHIbIK Ma3MYH, €CelITEepAi LIenTy.

Introduction. The definite opposite of creative thinking is creative thinking. According
L.1.Shishkina’s analysis of the works of foreign psychologists, it is revealed that creativity is not solely
possessed by 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 creative thinking is standard thinking. It is associated with a typical (standard,
algorithmic) solution to the problems at hand. It should be noted that this is how a person performs the
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vast majority of actions and solves their problems — thanks to the standardness of situations, it is
possible to develop skills for solving them and further “automated"” actions performed on a reduced
indicative basis.

Creativity of thinking is manifested in a non-standard approach to solving typical situations. In
particular, such a situation can be a learning task, and, therefore, the development of creative thinking
(as opposed to creative) is actually possible in the learning process.

Mastering standard approaches essentially boils down to learning "similarity actions” — patterns that
the teacher demonstrates and the student repeats. This type of training should be considered quite
acceptable, since it provides students with the necessary actions and, consequently, competencies.

Solving the problem on a creative level involves deviating from the template. There are two types of
creative thinking:

o divergent — the ability to come up with multiple solutions for the same problem;

e convergent — the ability to choose the best solution method from the available ones.

Usually, to develop students ' creative thinking, a certain set of specialized tasks is offered, the
wording of which differs from the standard one. The development or selection of such tasks, of course,
is carried out by the teacher, and in this sense, the development is non-systematic and artificial, since it
depends on the desire (or unwillingness) of the teacher and the didactic tasks that he sets.

The development of information technologies creates favorable and natural conditions for the
development of creative thinking. Modern software is built on the principles of an object-oriented
approach, providing several alternative ways to change the properties of objects on the screen and
execute commands [1]. For example, to copy a selected fragment in 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 availability of these opportunities. Then some students begin to independently search for and use
such "alternative" solutions, other than the commands or schemes shown by the teacher. To encourage
such searches and stimulate non-traditional solutions, an incentive system may be introduced, although
over time it may become superfluous, since students become interested and willing to offer their own
options other than those taught. Thus, divergent thinking develops, the ability to come to non-standard
solutions. At the same time, convergence, i.e. the search and selection of the optimal solution is
manifested in the development of "hot keys" - combinations of keys on the keyboard that allow you to
execute commands faster than using the menu or toolbar, as do professional specialists in the field of
information technology. It is important to note that such development is not limited to a certain
discipline and is not limited in time, but occurs throughout the entire process of mastering information
technologies.

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 primary school students. This game involves
coding and enables the players to control the chosen character's movement both in a straightforward
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manner and by employing code blocks to move right EEEEEEE] o et = & .
Such activities foster the development of critical thinking skills.
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Figure 1. Encoding on Scratch

Coding as the main trend of the modern world occupies a leading position in education. It was
revoked 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 them is coding,
including programming, robotics, 3D printing and others[2].

Computer programming is perceived as an important competence for developing skills and creative
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 the development of creative 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 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[3]. 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[4]. 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 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 of many modern applied problems related to the need to visualize the results of
scientific research presentation 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 with various
applications for obtaining 21st-century qualifications in education[5].

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
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with others[6]. 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 and colleagues focused on teaching algorithm development
and programming to students aged 8 to 16 using Scratch. Additionally, Ozoran and colleagues
instructed college students in algorithm development and programming with the Scratch tool[7].
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 creative
thinking skills, specifically in programming and algorithm development.

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][8].

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[9].

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

» Scratch is considered an effective tool for teaching children the fundamentals of programming. It
aids in the development of creative thinking among children.

* 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.

* Creative thinking, defined as the ability to generate new ideas and see things differently, is
emphasized. Scratch enables children to develop creative thinking by creating projects that reflect their
own imaginations and ideas. The platform allows experimentation with colors, shapes, sounds, and
movements without requiring expert programming skills.

» The use of Scratch is linked to the development of higher cognitive skills, including analyzing,
synthesizing, and evaluating information.

Materials and methods. 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, algorithm 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 a problem, 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. 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.
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Main( 0

[,] myArray =

for ( i = 8; i < myArray.GetLength(@); i++)
{
for ( j = ©; j < myArray.GetLength(1); j++)

ole.uWriteLine("Y:" + i

Co I L
myArray[i, j] onsole.ReadLine();

}

ole.WriteLine();

y = 8; y < myArray.GetLength(8); y++)

(
for (int x = @; x < myArray.GetLength(1); x++)
{

Figure 2. Encoding Types

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 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 to program is compared to learning a new language, students may be suitable first to him with
prejudice. To do this, first of all, 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 also 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 in
the environment Scratch programming can make different cartoons, games, animated postcards,
presentations. Also, by inserting various photos into their graphic characters and with sound, they can
create interesting fictional fairy tales. These activities are carried out by students through the capabilities
of a multimedia program. In the programming environment

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, creating a
variety of drawings, performing graphic processing of his characters. All this is done by students using
the multimedia capabilities of this program. It promotes creative 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 creative 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. As a result of the class division, the study
encompassed a cumulative cohort of 47 students, comprising 21 females and 26 males. The mean age of
the student participants was 9 years.
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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
germane 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 . .
- Dissemination to
of Scratch Miniature Game ; .
S . 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. 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.

Table 1 - Activities plan

Lesson Activities

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

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 creative 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 creative problem-solving
approaches and novel narrative concepts that surpassed those of the teachers.
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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

12 Mini game 1

34 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
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.
During this phase, students were tasked with the responsibility of disseminating their work over the
Internet. To this end, each student accessed the Scratch website (scratch.mit.edu), where they created
individual accounts and proceeded to share their respective mini-games with fellow online peers. It is
noteworthy that some students demonstrated such high levels of motivation on the website that they not
only played and enjoyed games created by their peers but also continued to produce additional games
for the same 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.

Table 3 - Activities plan

Lesson Activities

1,2 Create an account (scratch.mit.edu)
Share their projects

34 Create a project on-line
Explore the site on-line Evaluate

Results. In result, this article emphasizes the importance of using Scratch software for the
development of creative thinking of 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 creative thinking and awakening the imagination of students.

Scratch software provides a unique opportunity to create 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 creative problem-solving. Students become
active participants in the learning process, which contributes to their independence and motivation.

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 creative 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
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creative and proactive, we prepare them for the challenges of the modern world, where the skills of
analysis, problem-solving, and innovation are in demand.

Discussion. This report presents significant findings derived from the research investigation.

During the initial phase (referenced as “Figure 57), a subset of students exhibited their creative
abilities.

Figure 5. Some results of the 1% phase

In the subsequent phase (referenced as 'Figure 6'), there was observable development in the
manifestation of this creativity.

:eieleielele

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.

Saty ™ MpoexT Scratch

N 4 Instructions

Notes and Credits

Figure 7. Some results of the 3 phase
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In general, the use of Scratch software in primary school is an effective tool for the development of
creative thinking of students. It not only teaches programming but also promotes the development of
creative skills, research thinking, communication, and independence. By supporting students in their
research and creative efforts, we help them become strong and independent thinkers, ready for future
challenges and achievements.

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 creative 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 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.

Furthermore, the collaborative nature of Scratch encourages teamwork and communication. Students
can work together, share ideas, and learn from one another. This cooperative learning environment not
only enhances creative 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.

As educators and parents, it is crucial to recognize the significance of nurturing creative thinking
from an early age. By incorporating Scratch software into primary school education, we can lay a strong
foundation for the future generation's success in various fields. The skills developed through this process
transcend mere coding proficiency; they form a solid basis for critical thinking, problem-solving, and
innovation, preparing students to become lifelong learners and active contributors to society.

In conclusion, using Scratch software to develop the creative 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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DENVER Il AND OTHER DEVELOPMENTAL SCREENING TESTS'
SIGNIFICANCE IN ASSESSING CHILD DEVELOPMENT

Abstract

Developmental screening tests are critical tools for assessing children’s cognitive, motor, language, and social-emotional
development, allowing for the early detection of potential developmental delays. Early identification is essential as it enables
timely intervention, which can prevent prolonged developmental issues, improve children’s long-term outcomes, and enhance
their quality of life. This article presents a comparative analysis of widely recognized developmental screening tests, including
the Denver Il, Ages and Stages Questionnaires (ASQ), Bayley Scales of Infant and Toddler Development (Bayley-Ill),
Griffiths Mental Development Scales, and the Ankara Developmental Screening Inventory (AGTE).

Denver 1l evaluates personal-social, fine motor, language, and gross motor skills in children aged 0-6. It has been widely
adapted across various cultural contexts, including Turkey, where it is frequently used by healthcare professionals to assess
developmental milestones and identify delays. The ASQ is a practical, parent-completed tool, which has been culturally
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