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ABSTRACT

This research aims to examine the impact of Scratch-based
Received: 23 March 2025 programming instruction grounded in the STEAM approach on learners’ critical thinking.
Reviewed: 07 May 2025 Programming instruction using Scratch—a visual, block-based programming language—can
Revised: 10 June 2025 significantly enhance critical thinking skills and facilitate the learning of programming content.
Accepted: 02 August 2025 This approach, rooted in STEAM (Science, Technology, Engineering, Art, and Mathematics),

helps learners acquire the essential skills needed in the digital age through practical and
interactive methods. The utilization of Scratch, owing to its visual features and block-based

KEYWORDS: structure that enables a hands-on experience of fundamental programming concepts, can
Programming effectively bridge the gap between theory and practice while reinforcing students’ cognitive
STEAM and logical abilities. Previous research has demonstrated that integrating interactive
Scratch instructional methods with multimedia environments increases self-efficacy, creativity, and
Critical thinking learner engagement with educational content. Consequently, employing Scratch in the

instructional process not only familiarizes students with basic programming concepts but also
boosts their learning motivation and active participation in developing the skills required for
the digital era. This study aims to provide a scientific foundation for designing interdisciplinary
courses that prepare students for future challenges by precisely examining the educational
effects of Scratch.

The current research, based on its objective, application, and work approach, is
quasi-experimental, using a pretest-posttest design with three groups: one control and two
experimental groups. Out of 48 participants, 16 were assigned to the control group, 16 to the
group taught with the STEAM approach, and 16 to the traditional teaching group. The
population of this research includes all sixth-grade female students in Karaj city. A school with
two sixth-grade classes was randomly selected. In order to gather the required data, both
library and field research methods were utilized. In addition to eight sessions of Scratch
programming teaching with the STEAM approach, Rick's Critical Thinking Questionnaire was
used for the critical thinking variable, and a researcher-made questionnaire was used for the
programming content learning variable.

The results showed that the programming education using Scratch software based

on the STEAM approach has been influential on learners’ critical thinking and programming
content learning. The findings indicate that Scratch-based programming instruction within the
STEAM framework has a significant positive impact on critical thinking components,
specifically creativity (coefficient= 0.421), cognitive engagement (coefficient= 0.233), and
cognitive maturity (coefficient= 0.267).
The outcomes indicate that programming education and cognitive maturity in
critical thinking have a positive correlation with each other, and as students' programming
skills increase, their cognitive maturity in critical thinking also increases. In other words, as
programming skills increase, improvements are observed in students' creativity, intellectual
participation, and cognitive maturity, which underscores the importance of designing
interdisciplinary courses tailored to learners’ needs for developing critical thinking and self-
regulatory abilities.
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Purpose : To encourage creativity and innovation through cooperative feedback

0 S

Objective : The final evaluation of students ' performance based on the
criteria in the textbook
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Table 3: The study of the kolmogorov - smirnov test in the study of the statistical
population in the study
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Questionnaire
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Table 2: General characteristics of the statistical society

Educational level Jluaxs alado Genderdogwis Age s Numberslaas Groupsla o5,
The sixth primary school )liwgs guicis Woman 3 12 16 Steam test group !l L)';'«iLa)'" 09,5
The sixth primary school ;jLtugs i Woman 12 16 Group of simple teaching test ool g a3 &LA)'" 09,5
The sixth primary school ;)liugs guicis Woman 12 16 Witness group ols3" 05,5

(ANCOVA) uily)lgsS Jdoss gulis :F Jgu
Table 4: Results of covariance analysis

Variance il )lg SS Sla e Egerno df gol;T ax s MS Slay po (5Sbeo F ol [JRREHS

Pre - test creativity S Q}A)'] Ol 82/50 1 82/50 6/75 0/012

Teaching program writing (Group)(eg,5) ey aoliy u:‘)'B“’] 95/30 1 95/30 7/80 0/007
Error lUas 1123/20 70 16/04 - -
Total Sum S aea> 1301/00 72 - - -

Snrad g (a3 g 5 09, b a3l D Jgax

Table 5: Test with linear regression and correlation

model number R Square i Std Error of the Estimate
Joko oylads R et oy Adjusted R Square Syl ey 3 il (gl
1 0.677 0.483 0.568 2.2842
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Table 6: Information about ANOVA tables

Jae Model Sum of Squares solil ax o df Sl e (52X5ke Mean Square F & o s sig
Regression ;s 3, 1281/337 1 1383/317 303/324 0/000
\ Residual suils 3l 1568/836 339 4/633
Total Js 2738/944 340

b s S5 s3] @S Y Jsax
Table 7: Results of linear regression

Model number R Square Adjusted R Squgre Std Error of the Estimate
Je o)led R O Gy oal haed o 69912y 3lailinl (sllas-
1 0.773 0.483 0.491 2.32345
Sy doe lye Jsoz sl A Jgox
Table 8: Table test of regression model coefficients
Model Sum of Squares df Mean Square F sig
Regression 1363/347 1 1363/347 300/224 0/000
1 Residual 1451/713 339 4/721

Total 3124/963 340
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