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Abstract. This study aims to investigate the effects of Toxicode and Google Blockly applications on 5th grade

students’ computational thinking and algorithm development skills. The study included 102 students, with

54 in the experimental groups and 48 in the control groups, following the Solomon four-group model. In the

experimental groups, Toxicode program activities were applied; in the control groups, the activities of the Google

Blockly application in the textbook of the Ministry of National Education were applied. While post-test was

applied to all groups in the experimental process, pre-test was applied only to the experimental1 and control1

groups. In the data collection process, “Computer Thinking Scale” and “Algorithm Development Self-Efficacy

Perception Scale” were used. The results show that Toxicode and Google Blockly applications have a positive

effect on both skills. While students’ self-efficacy perception of algorithm development and computational thinking

skills increased, it was concluded that this increase was statistically significant only in the self-efficacy perception

of algorithm development in favor of the control group. As a result, block-based and visual programming tools

contribute to the development of various skills such as computational thinking and algorithm development by

making learning programming easier and more fun.
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1 Introduction

One of the objectives of education is to ensure that the new generation can adapt to rapidly
developing technology and contribute to this rapid technological development. People who
are competent in technological literacy, have developed skills in problem solving, can use their
creativity in all areas of life, and have computational thinking skills will be able to keep up
with this new and rapidly changing era (Özel, 2019). Computational thinking and coding are
essential skills that enable a young person to combine his/her creativity with his/her talents and
produce a product to be part of productive society.

While the concept of computational thinking has been gaining prominence in recent years,
Papert (1980) argued that computational thinking skills can contribute to learners’ affective
development by supporting individuals’ cognitive development, learning, and thinking skills.
Basically, computational thinking is a type of analytical thinking that individuals use to solve

1This study is derived from the first author’s master’s thesis conducted under the supervision of the second
author.
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problems (Wing, 2008). According to Futschek (2006), the concept of computational think-
ing consists of sub-skills such as analyzing, understanding, expressing a problem, developing
suggestions for solving the problem, and creating algorithms for the solutions developed.

Each country’s educational policy on computational thinking and coding may differ. When
the curricula in Türkiye are examined, it is seen that some of the subcomponents of students’
computational thinking skills are already included in the curriculum when the fifth grade In-
formation Technologies and Software course (ITSC) curriculum is examined (MoNE, 2018). In
addition, knowing that students have the necessary skills in this subject and eliminating the
deficiencies has become a necessity rather than a preference today (Barr et al., 2011).

With computational thinking, students can understand the process of learning, understand
the meaning of problems, and build algorithms for solving those problems. In this context, prob-
lem solving, algorithm, algorithmic thinking, logical reasoning, abstraction, and decomposition
are among the concepts included in the definition of computational thinking skills (Selby, 2014).
Denning (2003), defines the concept of computational thinking from different perspectives as a
process involving the input of information and the creation and implementation of an algorithm.
The algorithm is the name of the process steps to achieve the target goal (Aytekin et al., 2018).
To achieve the result, solution methods should be specified in detail in the created algorithms.
In fact, it is not the program that determines the steps to be taken when solving a problem on a
computer or in life, but the method that determines how the program should be. In other words,
an algorithm is a set of methods designed to solve a problem (Sedgewick & Wayne, 2011).

Software development (programming) is a process that includes all the steps from the design
stage to implementation and higher order thinking skills such as algorithmic thinking, critical
thinking, creative thinking, reflective thinking and computational thinking (Akçay & Çoklar,
2016; Brennan & Resnick, 2012; Duncan et al., 2014; Fessakis et al., 2019; Morelli et al., 2011).
It is known that there is a positive relationship between programming and computational think-
ing skills (Oluk & Korkmaz, 2016). However, programming involves the process of algorithm
development and algorithm development requires computational thinking. A programmer uses
computational thinking skills to analyze a problem, create an appropriate algorithm, organize
the steps and evaluate the results. Therefore, programming education and practices help stu-
dents both develop their programming skills and strengthen their computational thinking skills.
Programming activities allow students to develop algorithmic thinking skills, reflective thinking
skills, critical thinking skills, problem solving strategies and logical reasoning skills (Akçay &
Çoklar, 2016; Duncan et al., 2014).

Providing programming education to children at an early age will increase their self-confidence
and ensure that a skill learned early will be stronger and more applicable in the cognitive process
(Kert & Uğraş, 2009). Children who encounter computational thinking and coding for the first
time at school age may experience faltering. The most important reason for this is that they
have difficulty in understanding the logic of coding (Çağıltay & Fal, 2014). For this reason,
in addition to the subject to be taught, how and with which methods that education will be
given has also gained importance. Traditional programming languages have certain syntax rules.
However, visual or block-based applications provide the opportunity to code without the need
for such rules (Kraleva et al., 2019). Thanks to the advantages of visual and block-based coding,
coding education has become easier even for young and novice learners. Students develop a pos-
itive attitude towards programming with visual and block-based coding without experiencing
the difficulties they encounter in text-based programming languages (Alp, 2019).

At the kindergarten and primary school level, it would be better to use block-based pro-
gramming tools that can work in a drag-and-drop manner and whose errors can be corrected
more easily instead of abstract and difficult to understand codes Resnick et al. (2009). Alice,
Bitsbox, Codecombat, Microsoft Small Basic, Scratch, Lightbot, KoduGame Lab, Stagecast
Creator, ToonTalk, App Inventor, CodeAcademy, KhanAcademy, Code.org, etc. are the main
environments where block-based programming can be realized (Korkmaz et al., 2021).
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The reason for choosing a block-based programming environment for early learners is to
minimize the difficulties encountered in text-based coding, the difficulty of understanding the
abstract structure, and to keep the interest of the learners at the highest level until then. It
is seen that all of these applications have a common goal. This goal is to answer the question
“How can programming be taught in the most understandable, efficient, easiest and charming
way with user-friendly interface?”.

1.1 Literature Review

The relationship between programming, computational thinking, and algorithm development is
quite strong (Grover & Pea, 2013). There is a strong positive correlation between computational
thinking, and algorithm development skills required to be competent in programming (Korkmaz
et al., 2017). While algorithmic thinking strategies are used in the programming process, com-
putational thinking skills also come into play and enable effective management of the problem
solving process (Guadalupe & Fumarola, 2015). Various studies show that programming tools
support students’ development of algorithmic thinking (Fessakis et al., 2019), creative thinking
(Morelli et al., 2011) and computational thinking (Brennan & Resnick, 2012; Fessakis et al.,
2019), which are considered as higher-order thinking skills. Programming activities support
students’ analytical thinking skills, problem-solving strategies, logical reasoning skills, and cre-
ativity (Akçay & Çoklar, 2016; Duncan et al., 2014). Many of these skills are considered 21st
century skills and today’s learners are expected to have these skills in the near future (Bat-
telleforKids, 2023; Sayın & Seferoglu, 2016). Without being bound to a specific programming
language (Futschek, 2006), or even with the computer science without computers movement
(Henderson, 2008), activities can be organized for the development of students’ algorithm and
computational thinking skills starting from a young age. At this point, the teaching approach
and the applications used gain importance.

Block-based tools are one of the most effective teaching tools used to teach programming,
especially to younger age groups. Students use their problem solving, logical thinking, and
algorithm building skills by selecting and combining the necessary blocks to solve a specific
problem. This process helps them develop the thought processes required in computer sci-
ence and especially in programming (Kalelioglu & Gülbahar, 2014). Block-based programming
platforms provide students with the opportunity to become familiar with basic programming
concepts before learning complex coding languages, making it easier for students to learn more
complex languages in the future and increasing their perception of self-efficacy in programming
(Fraser, 2015).

According to Batni et al. (2025), block-based programming platforms represent a significant
advancement in K-12 education, provide an innovative and accessible way to meet programming
concepts. A systematic review study, conducted by Sonjaya & Munir (2025), showed that
using block-based programming platforms could improve basic programming understanding,
motivation, creativity, problem-solving skills and self-efficacy of students regarding programming
concepts. According to their results, the block-based programming teaching approach has a
positive impact on students’ computational skills development.In their study, Deng et al. (2020)
state that block-based programming (such as Pencil Code) is an important part of developing
students’ computational thinking skills at the k-12 education level. Rovshenov & Sarsar (2023),
in a trend study of 162 articles indexed in the SSCI index between 2012 and 2020, found that
programming education has a positive effect on students’ computational thinking skills, learning,
and academic achievement.

Oluk et al. (2018)’s (2018) research examines the effect of Scratch programming tool on
5th grade students’ algorithm development and computational thinking skills. Their study
was conducted with a quasi-experimental design with a pre-test&post-test control group, with
a total of 62 students, 31 in the experimental group and 31 in the control group. In their
intervention process, the students in the experimental group were taught the algorithm using
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the Scratch program, while the students in the control group were taught the algorithm in
line with the existing curriculum. According to the pre-test and post-test results, students’
algorithm development skills and computational thinking skills increased significantly in favor
of the experimental group. The study of Oluk et al. (2018) shows that the Scratch program is an
effective learning tool in developing algorithm development and computational thinking skills.

Deniz (2021) evaluates the effect of Tinkercad on students’ computational thinking skills and
perceptions in programming education in her master thesis. The sample group of the her study
consisted of 583 middle school students studying at the 5th, 6th, 7th, and 8th grade level in the
2019-2020 academic year and 11 information technologies teachers. In her study, it was found
that students’ perceptions of computational thinking were at a medium level, there was a low
positive relationship between the frequency of Tinkercad use and Tinkercad perceptions, while
there was a positive relationship between Tinkercad perceptions and computational thinking
skills.

When programming education in Türkiye is examined, it is seen that online block-based
coding tools such as Google Blockly, Scratch and code.org are frequently preferred in the In-
formation Technologies and Software course at the primary education level (Dönmez Usta &
Turan Güntepe, 2019; Yüksel, 2017). Commonly used block-based coding platforms (code.org,
Google Blockly, etc.), users are expected to use the code blocks required to fulfill the tasks in the
activities, whereas in the Toxicode platform, users are expected to complete the task according
to the statements given to represent the code blocks. The difference between “completing tasks
using code blocks” and “completing tasks based on statements given to represent code blocks”
targets different skill sets in the learning process and provides learners with different types of
computational and cognitive abilities. In this context, it is seen that there are not enough stud-
ies investigating how Toxicode-like platforms have an effect on students’ computational thinking
and algorithm development self-efficacy perceptions (Kalelioglu & Gülbahar, 2014; Yükseltürk
& Altıok, 2015). The purpose of this study is to comparatively examine the effect of activities in
Toxicode and Google Blockly applications on 5th grade students’ computational thinking skills
and algorithm development self-efficacy perceptions in information technologies and software
course.

2 Method

This section describes the research steps, including the selection of the research design, partici-
pants, experimental process, data collection tools, and data analysis.

2.1 Research Design

In this study, Solomon four-group model, one of the experimental designs, was used to examine
the effects of Toxicode and Google Blockly applications on students’ computational thinking
skills and self-efficacy perception of algorithm development. This model is based on a quasi-
experimental structure in which control groups and experimental groups are randomly selected.
In this model, there are 2 experimental groups, one of them is administered a pre-test while the
other is not. Similarly, one of the 2 control groups is administered a pre-test while the other is
not. At the end of the process, a post-test is applied to all groups. Experiment 1 and Control 1
groups represent the pretest-posttest control group model, while Experiment 2 and Control 2
groups represent the posttest control group model (Fraenkel & Wallen, 2008). Figure 1 shows
the Solomon four-group research design which was used in the study.

The Solomon Four Group Design is the most robust experimental model that preserves both
internal and external validity (Karasar, 2012). It is especially used to control measurement,
timing and maturity effects that may affect internal validity and to increase the generalizability
of the results (Kirk, 2009). This model provides the opportunity to test the effect of pretest on
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Figure 1: Solomon 4 group research design

Figure 2: Participants

the change in posttest scores, which is called “pretest sensitivity”. By increasing internal and
external validity, it allows researchers to obtain more reliable and valid results. In addition, its
applicability and practicality make it possible to form experimental groups and plan the data
collection process more flexibly (Campbell & Stanley, 1963).

2.2 Participants

The study group of the research consisted of a total of 102 students studying in the 5th grade at a
public school in a city located in the North of Türkiye in the 2022-2023 academic year (see Figure
2). Students were not true randomly assigned to the experiment and control groups in order
to avoid disrupting their other courses’ flows at school and to avoid problems that may arise
from the change in classroom dynamics when a new class is created. The class sections in which
the students were currently studying were randomly selected as experiment and control groups.
Therefore, random assignment was based on students’ class sections instead of students. Due
to this distinction in random assignment, the study was designed as quasi-experimental rather
than truly experimental. In this quasi-experimental research, experiment and control groups
were randomly assigned according to class sections. Convenient sampling method was utilized
to specify the participants in terms of easy to reach and make the research process feasible
(Yıldırım & Şimşek, 2011). The utilization of convenient sampling, favored by researchers when
reaching the entire population is impractical or when a significant time investment is required,
could be regarded as a study’s constraint. This is particularly pertinent when considering the
necessity for participant coordination, the approval process, and substantial research financial
resources.
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2.3 Data Collection Tools

The data were collected using two scales namely, Computational Thinking Scale and Algorithm
Development Self-Efficacy Perception Scale. Before using the scales, permission to use the scales
was obtained from the authors who developed them.

2.3.1 Computational Thinking Scale(CTS)

The CTS which was developed by Korkmaz et al. (2015) was used to understand the computa-
tional thinking skill levels of middle school students. This scale is a 22-item Likert-type (5-point)
scale based on 5 factors: creative thinking, critical thinking, algorithmic thinking, collaborative
thinking, and problem solving. As a result of the factor analysis conducted by the authors dur-
ing the development of the scale, the correlation coefficient value range of the items ranged from
0.6555 to 0.862, and the regression value range ranged from 0.507 to 0.872; Cronbach Alpha
reliability coefficient was 0.809. (Korkmaz et al., 2015).

2.3.2 Algorithm Development Self-Efficacy Perception Scale(ADSES)

ADSES was developed by Bakırcı (2019) to evaluate middle school students’ self-efficacy per-
ceptions of algorithm development. In the 16-item scale study, it was seen that a one-factor
structure explaining 91.929% of the total variance in original scale’s factor analysis. In addition,
the internal consistency coefficient of the scale was found as 0.994 according to Cronbach’s Alpha
analysis and the Bakırcı (2019) stated that the scale is a valid and reliable scale that can be
used in the literature.

2.4 Experimental Process

The ethics committee and MoNE application permissions required to conduct the application
in 5th grade students’ information technology and software course before the experimental pro-
cesses. The research was conducted with four different 5th grade classes and an information
technologies teacher within a four-week period. The students who were absent during the exper-
imental implementation process and did not actively participate in the process, and their data
were excluded from the data set and were not considered in the analysis.

For the experimental group, activities were designed on the Toxicode platform to increase
students’ computational thinking skills and their self-efficacy in algorithm development. For
these activities, two field experts were consulted and the activities were finalized. In the control
group, lesson plans for the Google Blockly application in the existing curriculum and teacher’s
guidebook were prepared and implemented. In the experimental and control groups, the teaching
process was carried out for 4 weeks through activities in accordance with the objectives of the
course. Partial screenshots of the sample course plan for the Toxicode and Google Blockly
applications are given in Figure 3 and the applications’ interfaces in Figure 4

2.5 Data Analysis

At the end of the experimental process, the meta-analytic approach proposed by Braver &
Braver (1988) was utilized in the comparisons between the experimental and control groups.
The most important aspect of this approach is that it makes it possible to evaluate the effects of
the experimental process, the results of the groups receiving the pre-test and the results of the
groups receiving the post-test. The data analysis flow diagram specific to this model is presented
in Figure 5.

The number of participants in each of the groups in the study meets the minimum number of
participants required for experimental research. According to Cohen et al. (2007), this number
should be 15 and above. The number of participants in the groups in the study were 21,
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Figure 3: Sample course plans in Toxide and Blockly

Figure 4: Toxicode and Blockly applications’ interfaces
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Figure 5: Data Analysis Process Flowchart (Adopted from Braver & Braver (1988))
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26, 27 and 28. After the data collected within the scope of the study were entered into the
SPSS package program, missing data and outliers were checked. The data set was finalized, and
normality tests were performed. In order to perform parametric tests, the criterion that kurtosis
and skewness values should be between -1.5 and +1.5 (Tabachnick & Fidell, 2013) was taken
into consideration. In addition the skewness and kurtosis values, Kolmogorov-Smirnov normality
test, histograms and box-plots, were examined to determine whether the pre-test and post-test
data of the CTS and ADSES scales, were normally distributed. In the Kolmogorov-Smirnov
test, data sets with a significance level above .05 are considered to be normally distributed
(Özdamar, 2013). Considering these criteria, it was seen that the pre-test data of the CTS and
ADSES scales of the Experimental-1 and Control-1 groups, which were pretested in the study,
were above .05, which is accepted as the significance level for the Kolmogorov-Smirnov test.
The skewness and kurtosis values of the same data set were found to vary between -1,018 and
-,017. According to the results of both examinations, it was concluded that the data belonging
to the pretest scores of the CTS and ADSES scales were normally distributed. The results of the
analysis of the CTS and ADSES post-test data of all experimental and control groups are above
the significance level of .05 of the Kolmogorov-Smirnov test. Skewness and kurtosis values of
the same data set were found to vary between -,367 and ,149. According to these results, which
are within the range of acceptable values, it was concluded that the data exhibited a normal
distribution in the analysis results of the post-test data of CTS and ADSES.

Subsequently, MANOVA (Test A), which is a multivariate analysis of variance method that
allows the dependent variables to be analyzed at the same time, was performed. Afterwards,
since there was no statistically significant difference, “Main Effect Analysis (Test D)” was per-
formed to look at the effect of the method. This analysis allowed comparisons to be made when
evaluating the effects of the experimental and control groups on the experimental procedure,
regardless of whether the groups were pre-tested or not. According to the results of this com-
parison, it was revealed that the method had a statistically significant effect. By controlling the
pre-test data in the groups to which the pre-test was applied, the effect of the experiment on
the post-test scores is tried to be revealed (Büyüköztürk, 2007). For this purpose, covariance
analysis method, ANCOVA, was conducted to reveal the difference between Experiment 1 and
Control 1 groups. Since statistically significant results were obtained because of this analysis,
independent sample t-test was applied to the pre-test and post-test score differences of the two
dependent variables in order to see the change between the groups.

3 Results

After the intervention process, the results of the Algorithm Development Self-Efficacy Perception
Scale (ADSES) and Computational Thinking Scale (CTS) were analyzed by group based, in
terms of experimental or control groups. The results of the these scales and descriptive statistics
for groups are given in the Table 1.

Table 1 shows that for the ADSES, the group with the highest pre-test mean was Control-1
(X̄ =3.10), while the group with the highest post-test mean was also Control-1 (X̄ =3.80). For
the CTS, the highest pre-test mean was Control-1 (X̄ =3.32), while the highest post-test mean
was Control-1 (X̄ =3.86) either.

In order to see the equivalence of the Experiment-1 and Control-1 groups before the experi-
mental application, independent samples t-test was performed for both scales. It was concluded
that there was no significant difference between the groups for both ADSES (t(99)= -1,73,
p>.05) and CTS (t(99)= -1,84, p>.05). Therefore, it can be said that the groups had similar
characteristics at the beginning. After determining the equivalence of the groups, in the first
step of the analysis, it was tried to test whether there was a pre-test sensitivity. For this pur-
pose, a MANOVA (2x2) analysis was performed for the post-test scores of all groups, and it was
examined whether the post-test scores of all groups changed depending on the pre-test.
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Table 1: Results of ADSES and CTS Scales/Tests for Research Groups

Scale/Test Time Group n Mean (X̄) Sd.

ADSES Pre-test Experimental-1 26 2.94 0.29
Control-1 27 3.10 0.34

Post-test Experimental-1 26 3.40 0.38
Control-1 27 3.80 0.54
Experimental-1 28 3.44 0.74
Control-1 21 3.63 0.52

CTS Pre-test Experimental-1 26 3.10 0.43
Control-1 27 3.32 0.47

Post-test Experimental-1 26 3.49 0.43
Control-1 27 3.86 0.61
Experimental-1 28 3.47 0.70
Control-1 21 3.61 0.43

Table 2: MANOVA (2x2) results for the post-test scores of CTS & ADSES scales according to the
pre-test independent variable

Source Wilks’ λ F df1 df2 p η2p
Pretested & Un-pretested 0.984 1.08 3 225 0.441 0.016

According to the MANOVA result in Table 2 there was no statistically significant difference
between the groups according to the dependent composite variable formed from the post-test
scores (F(3, 225) = 1.08; p>.05; Wilks’λ= ,984; η2p= ,016). With this finding, it was seen that the
group averages obtained from the CTS and ADSES post-test scores did not change depending
on the pre-test scores. Therefore, based on the analyses conducted in this experimental study,
it was concluded that pre-test sensitivity was not present.

Table 3: MANOVA (2x2) results for the post-test scores of CTS & ADSES scales according to
method independent variable

Source Wilks’ λ F df1 df2 p η2p
Method (Toxicode - Blockly) 0.922 1.12 3 329 0.018 0.078

Table 3 shows the data belonging to the method independent variable of the MANOVA
(2X2) analysis performed on the post-test scores of the groups. When Table 3 is analysed, a
statistically significant difference was observed between the groups according to the dependent
composite variable formed over the post-test scores (F(3, 329) = 1,12; p<.05; Wilks’λ= ,922;
η2p= ,078). This result shows that the group mean scores formed from the CTS and ADSES
post-test scores changed depending on the intervention method. As a result of these analyses, it
was found that students’ computational thinking skills and algorithm development self-efficacy
perceptions increased significantly in the ITSC course conducted using the applications on the
Toxicode online platform. Figure 6 summarizes the changes in the pre-test and post-test results
of the scales depending on the method (intervention) applied.

Although there was a difference in the ADSES post-test scores according to intervention
method in groups depending on the method independent variable of the ADSES post-test scores
(X̄Toxicode= 3,42; X̄Google Blockly=3,73; p<,05); according to the results of MANOVA anal-
ysis, this difference was found to be statistically significant. In addition, while there was a
difference in the CTS post-test scores according to applied intervention method in groups in
tems of intervention method as independent variable (X̄Toxicode= 3,48; X̄Google Blockly=3,75;
p<,05); according to the results of MANOVA analysis, this difference was found to be statis-
tically significant. Depending on the next step of the meta-analytic (Braver & Braver, 1988)
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Figure 6: Groups’ changing mean scores of CTS and ADSES scores by intervention method

approach, ANCOVA analysis (see table 4) was performed between the scores generated by
controlling the pre-test scores and taking the post-test mean score differences of all groups to
determine the effect of the intervention.

Table 4: ANCOVA analyses in which pre-test and post-test scores were controlled for ADSES and
CTS

Source Sum of Squares df Mean Square F p η2p
Intervention Method

ADSES 2,321 1 2,321 7,291 ,008 ,069
CTS 1,704 1 1,704 5,402 ,022 ,052

According to the Table 4 ANCOVA analysis results , when the students ADSES’s pre-test
post-test scores were analysed, it was seen that there was a statistically significant difference
between the groups (F(1, 99)= 7,291, p<0.05; η2p = 0.069). According to the adjusted mean
scores, this difference was in favour of the control group (X̄Google Blockly= 3,72; X̄Toxicode=
3,42). When the CTS pre-test post-test scores were examined, it was seen that there was
also a statistically significant difference between the groups (F(1, 99)= 5,402, p<0.05; η2p =
0.052). This difference was in favour of the control group according to the adjusted mean scores
(X̄Google Blockly= 3,74; X̄Toxicode= 3,48).

Finally, an independent sample t-test (Test F) was employed to examine the difference be-
tween the pre-test and post-test scores of the Experiment-1 and Control-1 groups. The results
of this test are presented in Table 5.

Table 5: Independent Sample t-Test Analysis for Experiment-1 and Control-1 Groups

Scales/Tests Groups Classes n X sd t df p

ADSES Experimental-1 5-D 26 0.45 0.35 -2.14 51 0.03
Control-1 5-F 27 0.69 0.46

CTS Experimental-1 5-D 26 0.39 0.25 -1.56 51 0.12
Control-1 5-F 27 0.54 0.45

As seen in Table 5, there is no statistically significant difference between the experimental-1
and control-1 groups in terms of CTS, although the mean score difference of the control-1 group
is higher (t(51)=-1,56; p>0.05). On the other hand, there is a statistically significant difference
between the control-1 and experiment-1 groups in ADSES mean scores in favour of the control-1
group (t(51)=-2,14; p<0.05).
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4 Discussion and Conclusion

In this study, which was designed with Solomon four-group experimental model to investigate
the effect of Toxicode and Google Blockly applications used in block-based coding education on
5th grade students‘ algorithm development self-efficacy perceptions and computational thinking
skills, it was concluded that while the averages of students’ algorithm development self-efficacy
perceptions and computational thinking skills increased in both applications, this increase was
statistically significant only in the algorithm development self-efficacy perception in favour of
the control group using Google Blockly application.

In general, Toxicode and Google Blockly applications significantly increased students’ com-
putational thinking skills. Similarly, Totan (2021) concluded that students’ self-efficacy per-
ceptions towards computational thinking skills increased after block-based coding training with
Google Blockly. Similarly, Ceylan (2020), in his study on the effect of Scratch teaching based
on scenario application on computational thinking skills and problem-solving skills, showed that
this education had a positive effect on students’ academic achievement and retention scores.
On the other hand, Atiker (2019) observed that coding instruction through Scratch application
had a positive effect on computational thinking skills. In another research, Ünsal (2020) stated
that block-based coding applications using code.org, another similar platform, had a positive
effect on the computational thinking skills and activity perception of 2nd grade primary school
students. Ulucan (2022) also found that coding and robotics activities applied in his study with
preschool students had a significant effect on computational thinking and problem-solving skills.
Oluk et al. (2018) and Yünkül et al. (2017) also obtained similar results in their studies. These
results are similar to the results of the current study. Also, Genç & Karakuş (2011), Vatansever
(2018), and Bakırcı (2019) concluded that teaching programming via Scratch platform increased
students’ algorithm development self-efficacy perceptions.

In addition to numerous supportive studies in the literature, oppositly Atman Uslu et al.
(2018) concluded that Scratch application activities did not affect students’ computational think-
ing skills. In a similar study, Alagöz (2022) concluded that taking a coding course before did
not show a significant difference in CT skills compared to not taking a coding course. In ad-
dition to these, it can be said that block-based coding applications facilitate abstract thinking,
reduce errors, improve algorithm and logic skills, encourage creativity, support cooperation and
sharing, and make more people interested in programming by providing a low threshold for
starting ((Pinto & Escuderio, 2014; Resnick et al., 2009)). It has been reflected in the literature
studies (Başaran, 2018; Secer, 2020; Ke, 2014; Ünal, 2019) that using block-based programming
tools can positively increase students’ attitudes towards courses and course success in different
discipline areas.

Although this study was designed using a quantitative model, based on the observations
of the information technologies and software course teacher during the intervention process, it
can be stated that the interface of the Toxicode application is simple, understandable, easy and
enjoyable, and that it is suitable for repetition, receiving feedback and suitable for students’ own
learning speed. The most appropriate and effective platforms for programming education can be
investigated with qualitative and mixed-design studies that focus on the participant experience
and examine their views on programming environments.
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düşünme becerisine ve algılarına etkisi. (Publication No. 628725) [Master’s thesis, Gazi Uni-
versity ]. Turkish Council of Higher Education Thesis Center.

Denning, P.J. (2003). Great principles of computing. Communications of the ACM, 46(11), 15-
20.

Dönmez Usta, N., Turan Güntepe, E. (2019). Bilişim teknolojileri rehber ögretmenlerinin pro-
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bilişsel yük ve başarıya etkisi. (Publication No. 551146) Master’s thesis, Atatürk University.
Turkish Council of Higher Education Thesis Center.
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