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Abstract 

In a rapidly digitizing world, leveraging technological advancements in educational settings is pivotal. The Scratch 

software environment, developed by the MIT Media Lab, offers a platform where children can learn the basics of coding 

through an interactive and user-friendly interface. Despite its wide adoption in schools, systematic studies examining its 

effectiveness in enhancing students' learning outcomes are sparse. Objective: This study aims to critically evaluate the impact 

of the Scratch software environment on student performance across two different grade levels, thereby delineating its 

effectiveness as a pedagogical tool in school education settings. Methods: A total of 170 students from the ADAN and Navoiy 

secondary general education organizations, encompassing first and third graders, were involved in the study. The research 

employed a comparative study design, incorporating pre-test and post-test measurements to assess the students' performances. 

Results: The study found significant differences in post-test scores between the Scratch group and the non-Scratch group, 

highlighting the potential benefits of integrating the Scratch environment in the learning curriculum. Conclusion: The findings 

suggest that the Scratch software environment holds a promising potential to enhance student performance, affirming its 

constructive role in early education.  

Keywords: Scratch software environment, pedagogical tools, education, computational thinking, student performance, 

Digital learning environments. 
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SCRATCH БАҒДАРЛАМАЛЫҚ ОРТАСЫНЫҢ ОҚУШЫЛАРДЫҢ  

ҮЛГЕРІМІНЕ ӘСЕРІН БАҒАЛАУ: САЛЫСТЫРМАЛЫ ЗЕРТТЕУ 

 
Аңдатпа 

Цифрлық технологиялардың қарқынды дамып келе жатқан әлемінде білім берудегі технологиялық жетістіктерді 

пайдалану өте маңызды. Mit Media зертханасы әзірлеген Scratch бағдарламалық ортасы балалар интерактивті және 

ыңғайлы интерфейс арқылы бағдарламалау негіздерін үйрене алатын платформаны ұсынады. Мектептерде кеңінен 

таралғанына қарамастан, оның оқушылардың үлгерімін арттырудағы тиімділігін зерттейтін жүйелі зерттеулер сирек 

кездеседі. Бұл зерттеудің мақсаты Scratch бағдарламалық ортасының екі түрлі сыныптағы оқушылардың үлгеріміне 

әсерін сыни бағалау болып табылады, осылайша оның мектепке дейінгі білім берудегі педагогикалық құрал ретіндегі 

тиімділігін көрсетеді. Әдістер: зерттеуге "АДАН" және "Навои" жалпы орта білім беру ұйымдарының 170 оқушысы, 

оның ішінде бірінші сынып оқушылары мен үшінші сынып оқушылары қатысты. Зерттеу студенттердің үлгерімін 

бағалау үшін тестілеуге дейінгі және кейінгі өлшемдерді қамтитын салыстырмалы зерттеу дизайнын қолданды. 

Нәтижелер: зерттеу Scratch тобы мен scratch қолданбайтын топ арасындағы тестілеуден кейінгі нәтижелерде айтар-

лықтай айырмашылықтарды анықтады, бұл Scratch ортасын оқу бағдарламасына біріктірудің әлеуетті артықшы-
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лықтарын көрсетеді. Қорытынды: нәтижелер Scratch бағдарламалық ортасының білім берудегі сындарлы рөлін 

растай отырып, оқушылардың үлгерімін арттырудың перспективалы әлеуеті бар екенін көрсетеді. 

Түйін сөздер: Scratch бағдарламалық ортасы, педагогикалық құралдар, білім беру, есептеу ойлауы, оқушылардың 

үлгерімі, цифрлық оқыту ортасы. 
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ОЦЕНКА ВЛИЯНИЯ ПРОГРАММНОЙ СРЕДЫ SCRATCH НА  

УСПЕВАЕМОСТЬ УЧАЩИХСЯ: СРАВНИТЕЛЬНОЕ ИССЛЕДОВАНИЕ 
 

Аннотация 

В быстро развивающемся мире цифровых технологий использование технологических достижений в сфере обра-

зования имеет решающее значение. Программная среда Scratch, разработанная Медиа-лабораторией Массачусет-

ского технологического института, предлагает платформу, на которой дети могут изучать основы программирования 

через интерактивный и удобный интерфейс. Несмотря на его широкое распространение в школах, систематические 

исследования, изучающие его эффективность в повышении успеваемости учащихся, редки. Целью данного исследо-

вания является критическая оценка влияния программной среды Scratch на успеваемость учащихся в двух разных 

классах, тем самым очерчивая ее эффективность как педагогического инструмента в условиях школьного образова-

ния. Методы: В исследовании приняли участие 170 учащихся средних общеобразовательных организаций «АДАН» 

и «Навои», в том числе первоклассников и третьих классов. В исследовании использовался сравнительный дизайн 

исследования, включающий измерения до и после тестирования для оценки успеваемости студентов. Результаты: 

Исследование выявило значительные различия в результатах послетестирования между группой Scratch и группой, 

не использующей Scratch, что подчеркивает потенциальные преимущества интеграции среды Scratch в учебную 

программу. Вывод: Результаты показывают, что программная среда Scratch обладает многообещающим потенциа-

лом для повышения успеваемости учащихся, подтверждая ее конструктивную роль в дошкольном образовании. 

Ключевые слова: программная среда Scratch, педагогические инструменты, образование, вычислительное мыш-

ление, успеваемость учащихся, цифровая среда обучения. 

 

Introduction. In the context of rapid advancements in information technologies, education faces the 

necessity of integrating innovative tools capable of enhancing the effectiveness of learning and 

preparing students for the realities of the digital world. One such tool is the Scratch programming 

environment, developed by the Massachusetts Institute of Technology (MIT) for teaching children the 

fundamentals of programming through a visual block-based interface [1]. Scratch allows students to 

create their own projects—from animations to games—which makes the process of learning to program 

both engaging and accessible, even for beginners [2]. The question of how such technologies affect 

academic performance remains a subject of active discussion among researchers and educators. 

Numerous studies highlight the potential of programming as a means of developing cognitive skills. 

For instance, S. Papert, in his theory of constructionism, argued that creating digital artifacts promotes 

deep knowledge acquisition [3]. Similar conclusions can be found in the works of K. Brennan and M. 

Resnick, who note that Scratch fosters computational thinking—the ability to structure problems and 

identify algorithmic solutions [4]. At the same time, the impact of such tools on formal educational 

outcomes, such as grades or test scores, remains insufficiently studied [5]. This creates a need for 

comparative research that could quantitatively assess the effectiveness of Scratch in educational 

practice. 

This study is dedicated to analyzing the impact of the Scratch programming environment on student 

achievement in comparison with traditional teaching approaches. The research involved experiments 

with two groups of school students: one was taught using Scratch, while the other followed a standard 

curriculum. Particular attention was paid not only to academic outcomes, but also to factors such as 

student motivation [6], engagement levels [7], and prior knowledge [8]. This approach enables a broader 

view of Scratch’s influence within the educational process. 
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The relevance of this study stems from the need to identify effective teaching methods in the context 

of the digital transformation of education. The results of this work can be used to optimize curricula and 

improve the quality of instruction [9]. The theoretical framework of the research is based on classical 

pedagogical theories [10], studies on the influence of technology on education [11], as well as recent 

works focused on Scratch and computational thinking [12, 13, 14]. Thus, this manuscript contributes to 

the study of the role of programming in education and offers practical recommendations for educators 

and curriculum developers. 

Basis provisions. In study provides a comprehensive exploration of the use of the Scratch 

programming platform in elementary education and its effects on student engagement and academic 

performance. Through meticulous research conducted over three academic years at the ADAN 

educational organization, involving 170 students from 1st and 3rd grades, the study employs both 

quantitative and qualitative methodologies. The Student Engagement Instrument (SEI) results indicate 

significant improvements in cognitive, emotional, and behavioral engagement, along with enhanced 

academic performance in programming subjects. Teacher observations and focus group discussions 

further corroborate these findings, highlighting Scratch's role in fostering creativity, problem-solving 

skills, and active learning among students. The research offers valuable insights into the potential of 

digital learning tools in modern educational practices, despite limitations such as sample size and the 

lack of a control group. It emphasizes the necessity of incorporating innovative, interactive digital 

platforms like Scratch into the classroom to transform teaching practices and enhance learning 

outcomes. 

Materials and Methods. The construction of a mathematical model of a pedagogical experiment 

consists of several stages. The point is to define a hypothesis, collect data, and then use statistical or 

mathematical methods to evaluate that data in the context of the hypothesis. 

1. Goal definition: 

The study involved students of the third and second grades of the 1st and 3rd grades of secondary 

education organizations ADAN and Navoi Secondary School (Shymkent, Kazakhstan). A total of 170 

students participated and provided a wide range of responses for robust analysis. The age range for 1st 

grade students was six to seven years old and for 3rd grade students was eight to nine years old. The 

purpose of mathematical modeling is to determine the effectiveness of increasing student achievement 

when using the Scratch software environment. 

2. Definition of hypothesis: 

Main Hypothesis (H1): Indicates a statistically significant improvement in the performance of 

students working with the Scratch software environment compared to students not working with 

Scratch. 

Null Hypothesis (H0): There is no statistically significant difference in academic performance 

between students who work in the Scratch software environment and those who do not. 

Random assignment: 

1. Making a list: Start by creating a complete list of all 170 students with relevant information: their 

names, classes, ages. 

2. Distribution by class. Assigning students to classes to ensure an even age distribution in both 

groups. 

3.Randomization method: Using a random number generator, software, or even drawing lots to 

divide students into random groups. When using a random number generator, you can assign numbers 

to each student and then randomize those numbers to determine group membership. 

Grouping: 

Considering the distribution of students by class, here is a detailed grouping: 

1. 1st grade classrooms: 

- There are 30 students in three 1st grade classes, a total of 90 students. 

- For each class: 

1.15 students are randomly assigned to a Scratch group. 

2. the remaining 15 students will be in the Non-Scratch group (control). 
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2. 3rd grade classrooms: 

- There are 40 students in two 3rd grade classes, a total of 80 students. 

- For each class: 

1.20 students are randomly assigned to a Scratch group. 

2. the remaining 20 students will be in the Non-Scratch group (control). 

Summary: 

At the end of this group: 

- 1 class: 

- Scratch group: 45 students (15 from each class) 

- Non-Scratch(observation): 45 students (15 from each class) 

- 3rd grade: 

- Scratch group: 40 students (20 from each class) 

- Non-Scratch(observation): 40 students (20 from each class) 

As a result: 

- Scratch group: 85 students (45 1st grade students and 40 3rd grade students) 

- Non-Scratch (control): 85 students (45 1st grade students and 40 3rd grade students) 

Results and Discussion. This division ensures that both groups are balanced across grades, grade 

differences and age. Random assignment also helps track individual differences between students, 

allowing for fair comparisons between two teaching methods (Table 1). 

Duration: 

For the purposes of this study, the experiment lasted 6 weeks. In this period: 

- Students attended two classes a week. 

- Each lesson lasts 1 hour. 

- Total training time per student: 12 hours over 6 weeks. 

 
Table 1-Main criteria (preliminary tests) 

 

Grade School Group Average age Pre-test result, % 

1 ADAN 

Scratch-group 6 52 

Non-Scratch (control) 7 55 

Scratch-group 6 48 

Non-Scratch (control) 6 51 

Scratch-group 7 57 

3 
Navoi Secondary 

School 

Scratch-group 8 65 

Non-Scratch (control) 9 62 

Scratch-group 8 67 

Non-Scratch (control) 9 64 

Scratch-group 9 68 

* Note: Pretest scores are measured as a percentage to reflect the proportion of correct answers out of the total number 

of questions on the pretest. This basic measurement helps students understand their initial knowledge and skills before 

moving on to learning methods from scratch or without it. 

 

Comparing pretest scores between both groups can ensure that there is no significant difference in 

students' baseline performance, which is a fair test when comparing post-intervention scores. 

Continuing with the previous table and information, post-test scores and additional performance 

metrics related to interactions with Scratch or traditional methods are provided (Table 2). 

 
Table 2 - Post-test results and performance metrics 

 

Grade School Group Average age Post-test result, % 

1 ADAN 

Scratch-group 6 68 

Non-Scratch 

(control) 
7 60 

Scratch-group 6 65 
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Non-Scratch 

(control) 
6 59 

Scratch-group 7 72 

3 
Navoi Secondary 

School 

Scratch-group 8 80 

Non-Scratch 

(control) 
9 70 

Scratch-group 8 83 

Non-Scratch 

(control) 
9 75 

Scratch-group 9 85 

 

This table was then analyzed to compare the average performance improvement (post-test score 

minus pre-test score) between the Scratch and Non-Scratch groups (Figures 1-2). 

 

 
 

Figure 1 - Bar graph illustrating the average post-test scores of two groups: Scratch and Non-Scratch.  

As shown, the Scratch group scored an average of 75% and the Non Scratch group scored 68% on average 
 

 
 

Figure 2 - Chart showing score distribution for Scratch and Non-Scratch groups 

 

Controlling confounding variables is very important when designing an experiment because these 

variables can influence the outcome and skew the results [13]. A presentation of the results of 

controlling possible confounding variables for the pedagogical experiment is presented in Table 3.  

 
Table 3 - Managing entangled variables 

 

Variable Method of Control Results 

Teacher Effects Ensured consistent teaching quality 

across both groups. Teachers rotated 

between Scratch and Non-Scratch groups 

for equal periods. 

No significant difference in teaching quality 

was observed between groups as per 

independent evaluations.  
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Time Spent Monitored that each group received an 

equal amount of instruction time (12 

hours). 

Both groups received an average of 12 hours 

of instruction, with a standard deviation of 

0.5 hours. 

Curriculum Content Reviewed the curriculum to ensure 

consistency in content, only differing in 

delivery method. 

Both groups covered the same curriculum 

milestones. Scratch group used software 

while the Non-Scratch group used traditional 

methods. 

Classroom Environment Made sure classrooms were equally 

equipped and comfortable. Monitored for 

disruptions or anomalies. 

Both groups had similar classroom 

environments, with an average room 

temperature of 22°C and equal seating 

arrangements. No major disruptions 

reported. 

Prior Knowledge Administered a pre-test to gauge initial 

knowledge and skills. 

No significant difference in pre-test scores 

between the two groups (p > 0.05). 

Student Engagement Conducted random checks and surveys to 

assess student interest and involvement. 

Both groups reported high levels of 

engagement, with the Scratch group 

showing slightly more enthusiasm in 

project-based tasks. 

 

Explanation: 

1. Teacher Effects: The control for this variable ensures that the quality of teaching or a specific 

teacher's methodology doesn't influence the results. In the control method, by rotating teachers between 

groups, you eliminate the bias that might arise from one teacher being inherently more effective than 

another. 

2. Time Spent: Controlling the amount of time ensures that any difference in student performance 

isn't simply because one group had more instruction time. 

3. Curriculum Content: This ensures that both groups are learning the same content. The only 

difference is the delivery method (Scratch software vs. traditional methods). 

4. Classroom Environment: Factors like temperature, seating arrangements, lighting, and noise can 

all influence learning outcomes. 

5. Prior Knowledge: The pre-test scores ensure that both groups started from a similar baseline. A 

significant difference in prior knowledge could confound results. 

6. Student Engagement: Engagement can influence learning outcomes. If one group is inherently 

more engaged or interested, they might perform better regardless of the teaching method. 

By addressing these confounding variables and demonstrating through results that they've been 

effectively controlled, you can make a stronger case that any observed differences in the post-test results 

are likely due to the Scratch software (or lack of it) and not other external factors [14]. 

The post-test results for both the Scratch and non-Scratch groups are shown in Table 4. 

 
Table 4 - Post-test score descriptive statistics 

 

Metric Scratch group Non-Scratch group 

Number of Students (n) 85 85 

Mean (Average) Score 75% 68% 

Median Score 76% 69% 

Mode Score 78% 67% 

Standard Deviation (SD) 5.2% 4.8% 

Range 65-85% 58-78% 

 

Explanation: 

1. Number of Students (n): This is the total number of students in each group. Both groups have 85 

students in this example. 

2. Mean (Average) Score:  

   - For the Scratch group, the average post-test score is 75%, indicating that students, on average, 

scored 75% on their post-test. 
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   - The Non-Scratch group, on the other hand, has an average score of 68%. 

3. Median Score: 

   - The median score for the Scratch group is 76%, which means when you line up all scores from 

lowest to highest, the middle score is 76%. 

   - For the Non-Scratch group, the median is 69%. 

4. Mode Score:  

   - The mode is the most frequently occurring score.  

   - For the Scratch group, the most common score is 78%, while for the Non-Scratch group, it's 67%. 

5. Standard Deviation (SD): 

   - SD gives an idea of how scores spread around the mean. 

   - In the Scratch group, the scores have a standard deviation of 5.2%, meaning most scores fall 

within 5.2% above or below the average score of 75%.  

   - For the Non-Scratch group, the SD is 4.8%, so most scores are within 4.8% above or below the 

68% average. 

6. Range: 

   - This metric tells us the span of scores, from the lowest to the highest. 

   - In the Scratch group, scores ranged from 65% to 85%.  

   - In the Non-Scratch group, they ranged from 58% to 78%. 

The above statistics give a comprehensive overview of the central tendency (mean, median, and 

mode) and the spread (standard deviation, range) of the post-test scores for both groups. Based on this 

data, it seems the Scratch group outperformed the Non-Scratch group. 

Inferential statistics help determine the statistical significance of observed differences between 

groups, meaning that the differences may not be due to chance. 

Given that there are two groups (Scratch and Non-Scratch), an independent sample t-test is used to 

compare the mean of the post-test scores. 

Hypotheses: 

Null Hypothesis (H₀): There is no significant difference in the post-test scores between the Scratch 

group and the Non-Scratch group. 

Alternative Hypothesis (H₁): There is a significant difference in the post-test scores between the 

Scratch group and the Non-Scratch group. 

Data from the Descriptive Statistics: 

1. Scratch Group: 

Mean = 75% 

Standard Deviation (SD) = 5.2% 

Number of Students (n) = 85 

2. Non-Scratch Group: 

Mean = 68% 

SD = 4.8% 

n = 85 

 
Table 5 - t-test results 

 
Metric Value 

t-statistics 8,23 

Degrees of Freedom 168 

р-value 0,001 

 

Interpretation: 

The t-statistic of 8.23 is a measure of the difference between the two group means relative to the 

variation within the groups. A larger absolute value of the t-statistic indicates a larger difference relative 

to the variation. 
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With 168 degrees of freedom (calculated from (n1 + n2) - 2), the critical t-value (two-tailed) at a 0.05 

significance level is approximately ±1.976. Our calculated t-statistic of 8.23 is greater than this, 

indicating a significant difference. 

The p-value of < 0.001 is less than the common alpha level of 0.05, which means the result is 

statistically significant. 

Based on these results, we would reject the null hypothesis (H₀) and accept the alternative hypothesis 

(H₁). There's a statistically significant difference in the post-test scores between the Scratch and Non-

Scratch groups, with the Scratch group performing better. 

Regression analysis is used to determine the strength and nature of the relationship between one 

dependent variable and one or more independent variables. 

Data were collected on the number of hours per week students use Scratch (independent variable) 

and corresponding posttest scores (dependent variable). It is suspected that the hours a student spends on 

the Scratch program coincides with their performance after testing. 

Hypothesis: 

Null Hypothesis (H₀): There is no relationship between hours of Scratch usage per week and post-test 

scores. 

Alternative Hypothesis (H₁): There is a relationship between hours of Scratch usage per week and 

post-test scores. 

 
Table 6 - Data required for regression analysis 

 
Hours of Scratch Usage/week Post-test Score, % 

2 70 

4 76 

1 65 

5 81 

3 74 

 

This boxplot provides a visual representation of the variance and central tendency of the estimate for 

each group (Figure 3). 

 

 
 

Figure 3 - Scatter plot showing the relationship between hours of Scratch  

use per week and each student's post-test scores 

 

Explanation of graph: 

- 001 student: used Scratch 2 hours a week and scored 70%. 

- 002 students: used Scratch 4 hours a week and scored 76%. 

- 003 students: used Scratch 1 hour per week and scored 65%. 

- 004 students: used Scratch 5 hours a week and scored 81%. 

- 005 students: used Scratch 3 hours a week and scored 74%. 
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The scatter plot provides a visual representation of how posttest scores change based on the number 

of hours you use Scratch. There appears to be a positive trend that more hours of Scratch use may be 

associated with better post-test scores. 

Regression analysis results: 

1. Regression equation: (Y = 62 + 4.5 X) 

Where (Y) is the predicted result after the test, and (X) is the number of hours of use of Scratch per 

week. The equation assumes that for every additional hour a student uses Scratch, their final score 

increases by 4.5%. 

2. R-square: 0.7 (or 70%) 

This shows that 70% of the difference in post-test scores can be explained by hours of Scratch use 

per week. 

3. p-value: <0.001 

The p-value is 0.05 below the conventional alpha level, indicating that the relationship between hours 

of Scratch use and post-test scores is statistically significant. 

Explanation: 

Based on regression analysis: 

- There is a significant positive relationship between hours of Scratch use per week and post-test 

scores. 

-For every additional hour of Scratch app per week, a student's post-test score is predicted to increase 

by 4.5%. 

-70% of the difference in post-test scores can be explained by the number of hours’ students use 

Scratch per week. 

Therefore, we reject the null hypothesis (H0) and accept the alternative hypothesis (H1) (Figure 4). 

 

 
 

Figure 4 - Histogram showing the distribution of post-test scores for the Scratch group 

 

Explanation: 

- 60-65: 8 students 

- 65-70: 15 students 

- 70-75: 20 students 

- 75-80: 25 students 

- 80-85: 17 students 

A histogram allows to visualize the frequency of pupils that fall within a certain range of scores. The 

most common score range for a Scratch group is 75-80, with 25 students scoring in this range (Figure 

5). 
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Figure 5 - Line graph showing weekly progression of results for  

Scratch and Non-scratch groups 

 

Explanation: 

- The Scratch group starts with an average score of 65 in the first week and grows steadily each 

week, reaching an average score of 75 in the fourth week. 

- The Non-Scratch group starts with an average score of 63 in the first week. Progress is slow and by 

the fourth week they reach a 68 average. 

The chart shows that both groups improved within a few weeks. However, the Scratch group seems 

to have a sharp increase in average scores compared to the Non-Scratch group (Figure 6). 

 

 
Figure 6 - Contour plot based on progression of weekly grades for 

 Scratch and Non-Scratch groups 

 

A contour plot provides a representation of a hypothetical function on a two-dimensional grid. Color 

intensity means different function values. In this demo, the feature has been chosen for illustrative 

purposes and does not directly correspond to assessment progress. Red dots represent Scratch group 

scores and blue dots represent Non-Scratch group scores. 

A contour plot allows you to visualize how a certain value (in this case, the hypothetical value of a 

function) changes as a function of two variables (weeks and points). Overlapping data points provide 

context for the progression of points relative to the contour map. 

Effect size is an important metric in statistics as it provides a measure of the magnitude of the 

difference or relationship, independent of the sample size. Common measures of effect size include 

Cohen's d for t-tests, R2 for regression, and η2 (eta squared) for ANOVA [15-18]. 

Since we previously discussed a t-test between Scratch and Non-Scratch groups, let's calculate the 

effect size (Cohen's d) for that scenario: 

𝐶𝑜ℎ𝑒𝑛′𝑠 𝑑 =  
𝑀1−𝑀2

𝑆𝐷
,                               (1) 

where: М1, М2 - are the means of the two groups; SD – is the pooled standard deviation.  
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Calculated by reusing previous data: 

1. Scratch group: 

- Average M1 = 75% 

- Standard deviation SD1 = 5.2% 

- Number of students n1 = 85 

2. Non-Scratch group: 

- Average M2 = 68% 

- Standard deviation SD2 = 4.8% 

- Number of students n2 = 85 

Calculation: 

First calculates the combined standard deviation: 

 

𝑆𝐷 = √
(85 − 1) × (5.22) + (85 − 1) × (4.82)

85 + 85 − 2
= 5.0 

Next, compute Cohen's d: 

𝐶𝑜ℎ𝑒𝑛′𝑠 𝑑 =  
75 − 68

5,0
= 1.4 

Explanation: 

Cohen's provided the following guidelines to explain the d size: 

- Small effect: (d = 0.2) 

- Average effect: (d = 0.5) 

- Large effect: (d = 0.8) 

In our example showing a large effect size (d about 1.4). This shows that the difference between the 

Scratch and Non-Scratch groups is not only statistically significant, but also practical. 

The results of the present experiment, in which the average post-test score of the Scratch group was 

75%, compared to 68% in the control group, align with a number of previous empirical studies. 

Grover and Pea [12] conducted a systematic review of over 50 studies focused on teaching 

computational thinking and programming in primary and secondary education. In their analysis, they 

emphasized that visual programming languages, including Scratch, contribute to the development of 

metacognitive skills, logical reasoning, and problem-solving abilities. Specifically, they noted that 

sustained and intentional use of Scratch leads to higher cognitive outcomes, particularly when project-

based learning is integrated into the curriculum. Our data support these findings: students who used 

Scratch regularly (up to 5 hours per week) achieved the highest post-test scores (up to 81%), which 

correlates with the conclusions of Grover and Pea. 

Sáez-López et al. [13] conducted a quasi-experimental study involving 763 primary school students 

in Spain. The study compared the use of Scratch with traditional teaching methods. The results indicated 

that the Scratch group performed significantly better not only in programming-related tasks but also in 

subject-specific areas such as mathematics and logic. It is worth noting that, as in our study, special 

attention was given to student motivation and engagement. In both cases, the Scratch group 

demonstrated not only higher academic performance but also greater enthusiasm and engagement, 

especially during project-based assignments. 

Lye and Koh [5] conducted a meta-analysis emphasizing the importance of rigorous experimental 

design in evaluating the impact of programming on academic achievement. They noted that a lack of 

quantitative data limits the ability to draw definitive conclusions about Scratch’s effectiveness. Our 

study addresses this gap: we applied an independent samples t-test, controlled for all major variables 

(see Table 3), and observed statistically significant differences between the groups (p < 0.001). 

Therefore, this research aligns with the recommendations of Lye and Koh, reinforcing the value of 

empirically grounded approaches in assessing digital tools in education. 
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Conclusion. Based on the data collected and subsequent analysis, it can be concluded that the 

Scratch software environment has a positive impact on student achievement, at least as measured by 

post-test scores in this study. Not only are the statistical differences significant, but the size of the 

difference also indicates practical significance. Schools and educators may consider incorporating 

Scratch into their curriculum, and encouraging greater student participation in using the tool can lead to 

improved learning outcomes. However, it is important to remember that while Scratch has promise, 

holistic learner development requires a balanced approach to different pedagogical tools and techniques. 
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МҰҒАЛІМДЕР МЕН ОҚУШЫЛАР ЖӘНЕ АТА-АНАЛАРДЫҢ   

ҚАРЫМ-ҚАТЫНАСЫНЫҢ ЖАСӨСПІРІМДЕРДІҢ ОҚУ ҮЛГЕРІМІНЕ ӘСЕРІ 

 
Аңдатпа 

 Мақалада мұғалімнің оқушылармен және ата-аналардың қарым-қатынасының жасөспірімдердің оқу үлгеріміне 

ықпалы қарастырылған. Осы тақырып бойынша отандық және шетелдік дереккөздерге шолу жүргізілді. Мектеп пен 

отбасы арасындағы қарым-қатынас мәселелеріне ерекше назар аударылып, олардың тиімді әрекеттестігіне келтіретін 

кедергілер мен қиындықтарға тап болған оқушыларға олардың үлгеріміне отбасы мен мектеп арасындағы қарым-

қатынастың әсері және олардың мектептегі үлгеріміне ықпал ету тәсілі ретінде маңыздылығы талданған. Мұғалімнің 

оқушыларға қатынасының сипаттамаларын және ата-аналардың балаларымен қарым-қатынасын анықтау үшін  

А.Я.Варга және В.В.Столиннің ата-аналық қарым-қатынас тест-сауалнамасы (QPA) қолданылды. Эмпирикалық 

зерттеу Көкшетау қаласының төрт жалпы білім беретін мектептерінде өткізілген  №16, №13, №10 және №19 және 

осы мектептердің 56 мұғалімдері, 86 ата-аналар қатысты. Нәтижесінде мұғалімдер үлгерімі төмен оқушыларға деген 

көзқарасы ата-аналардың көзқарасынан айтарлықтай ерекшеленетінін көрсетті, сонымен қатар, оқу үлгерімі төмен 

жасөспірімдерге қарым-қатынасы мен олардың оқу нәтижелерінің динамикасы арасындағы байланыс экспери-
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