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Abstract

Article Info

This study examined secondary school students’ self-efficacy perceptions related to block-
based programming and computational thinking skills. 256 secondary school students
comprised the study’s sample, and a correlational research design was utilised in the study.
The study’s data collection tools consisted of a personal data form, Self-Efficacy Perception
Related to Block-Based Programming scale, and Self-Efficacy Perception for
Computational Thinking Skills scale. As a consequence of the research, researchers
concluded that students’ self-efficacy perceptions related to block-based programming and
computational thinking skills was moderate and that these two variables had a moderate and
statistically significant positive relationship.
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Ortaokul Ogrencilerinin Blok Temelli Programlamaya ve Bilgi Islemsel Diisiinme Becerilerine

Yonelik Oz-Yeterlik Algilar
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Makale Bilgisi

Bu ¢alismanin amaci ortaokul Ggrencilerinin blok temelli programlamaya iligkin 6z-
yeterliklerini ile bilgi islemsel diisiinme Dbecerilerine yonelik 06z-yeterliklerini
belirlemektedir. Aragtirmanin ¢alisma grubunu 256 ortaokul dgrencisi olusturmaktadir ve
arastirma nicel arastirma yontemlerinden korelasyonel arastirma deseni ile tasarlanmugtir.
Calisma verileri kisisel bilgi formu, Blok Temelli Programlamaya Iliskin Oz-Yeterlik Algis
Olgegi ve Ortaokul Ogrencileri Icin Bilgi Islemsel Diisiinme Becerisine Yénelik Oz-
Yeterlik Algis1 Olgegi kullanilarak toplanmistir. Arastirma sonucunda dgrencilerin blok
temelli programlamaya iliskin 6z-yeterliklerini ile bilgi islemsel diigiinme becerilerine
yonelik 6z-yeterliklerinin orta diizeyde oldugu, 6grencilerin blok temelli programlamaya
iligskin 6z-yeterlikleri ile bilgi igslemsel diisiinme becerilerine yonelik 6z-yeterlikleri arasinda
pozitif yonlii orta diizeyde ve anlamli bir iliski oldugu sonuglarina ulagilmustir.
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Introduction

Children today are confronted with technology from an early age. Their knowledge of the technology products they use
daily is limited only by their practical application skills. Due to the widespread usage of technical devices in peoples’
daily lives, education in technology has become essential. Therefore, the Turkish Ministry of National Education (Milli
Egitim Bakanligi [MEB]) has included programming instruction in the Information Technologies and Software (ITS)
curriculum (MEB, 2018a). Mandatory ITS instruction begins in the fifth and sixth grades in secondary schools (Goger
& Tirkoglu, 2018). ITS curriculum subjects include “Information Technology”, “Ethics and Security”,
“Communication, Research, and Cooperation”, “Product Development”, and “Problem Solving and Programming”
(MEB, 2018a). Through studying “Information Technologies” and “Computer Systems” in these subjects, students get
an understanding of information technologies as well as social competence and awareness of “Ethics and Security”,
“Digital Citizenship”, and “Cyber Bullying”. Curriculum subjects also incorporate block-based programming (BBP)
tools to enhance students’ algorithmic reasoning, algorithm-building skills, and programming knowledge (MEB,
2018b). The inclusion of subjects related to teaching programming in the ITS curriculum might be interpreted as an
indication that Turkish Ministry of National Education values the acquisition of computer programming skills (Goger
& Tiirkoglu, 2018).

Programming is defined as applying commands to perform the desired tasks on a computer (Giilbahar & Karal,
2018). Teaching programming requires a more sophisticated mental process, even though programming is commonly
viewed as the arranging commands in a meaningful and regular structure (Sirakaya, 2018). Programming is a complex
procedure, and numerous resources have been created to aid children in learning it. The Scratch is one of the tools,
which is a programming software based on blocks that use the drag-and-drop method in BBP. Students can generate
various codes by arranging code blocks from bottom to top. The Massachusetts Institute of Technology developed the
Scratch in 2003 as a free programming environment that allows users collaborate with other user on projects (Oluk et
al., 2018). Students can code with a variety of puppets and backgrounds in the Scratch. Computational thinking (CT) is
one of the most essential programming skills (Alsancak Sirakaya, 2019). Wing (2006) describes CT as understanding
human behaviours, solving problems and designing systems. When solving a problem, students think like computers
and employ algorithms. CT enhances creativity and problem-solving abilities (Korkmaz et al., 2015). CT is a necessary
skill for students today.

Albert Bandura (1977) defined self-efficacy perceptions as individuals' judgments about how well they could
perform the actions necessary to cope with possible situations. Self-efficacy perceptions related to BBP refers to
students’ confidence in their ability to move the Scratch’s puppets with code, and this perception is important in teaching
programming (Altun & Kasalak, 2018). Self-efficacy perceptions related to CT includes the students’ capacity to build
simple algorithms, explore multiple solutions for problem scenarios, specify variables, and employ functions. Students
acquire CT skills utilising a variety of ways and resources (ibili et al., 2020). BBP and instructional robotics sets are the
most often used instruments for improving CT skills.

The literature review revealed a number of studies examining the students’ opinions and self-efficacy
perceptions related to BBP. Gezgin et al. (2016) reviewed the high school students’ opinions about the Scratch, a BBP
tool, and discovered that the students expressed positive opinions. Kasalak (2017) examined whether there was a
relationship between secondary school students’ self-efficacy perceptions related to BBP and robotic coding activities.
He found that students’ self-efficacy perceptions related to BBP improved positively, they perceived the activities as
entertaining, and they were willing to participate in the activities. Mladenovi¢ et al. (2017) evaluated students’
programming misconceptions in their study. They observed that, in comparison to text-based programming, BBP
minimises misconceptions. Vatansever (2018) examined the impact of the Scratch on the fifth and sixth grade students’
problem-solving skills. The research revealed that teaching the Scratch significantly impacted students’ problem-solving
skills. Oluk et al. (2018) researched how the Scratch activities affected algorithm building and CT skills. The study
revealed that the experimental group’s skills increased more than those of the control group. Altun and Kasalak (2018)
created a scale to measure secondary school students’ self-efficacy perceptions related to BBP. The self-efficacy
perceptions related to BBP were not significantly different across various variables according to the study’s results.
Dohn (2019) investigated how students’ interest in coding and mathematics changed over time and discovered that
students’ interest in coding dropped during mathematics lesson. Ersoy (2019) investigated the opinions of ITS teachers
regarding how the Scratch helping secondary school students gain programming skills. ITS teachers thought that the
Scratch enhances secondary school students’ creativity and that the Scratch was a suitable tool for students to gain
programming skills according to the findings of the study. Bakirci (2019) researched use of the Scratch affected
secondary school students’ self-efficacy perceptions for developing algorithms, course motivation and programming
achievement. The experimental and control groups’ achievement scores and self-efficacy perceptions increased
significantly and only the experimental group’s course motivation increased significantly at the end of the study. Arslan
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and Akgelik (2019) investigated the students’ perceptions in their first year of the Department of Computer Education
and Instructional Technology before and after utilising the Scratch. It was determined that students’ perceptions of the
Scratch were positive prior to the instruction and that the perceptions improved after using the Scratch as a consequence
of the research. Korucu and Tasdondiiren (2019) examined the secondary school students’ self-efficacy perceptions
related to BBP and attitudes towards robotics. They discovered that students’ self-efficacy perceptions related to BBP
varied based on several variables. Aydogdu (2020) investigated the impact of BBP activities on the pre-service teachers’
self-efficacy perceptions related to programming and CT skills. The research indicated that the activities improved the
pre-service teachers’ self-efficacy perceptions related to programming while they had no impact on their CT skills.
Adsay et al. (2020) researched the secondary school students’ self-efficacy perceptions related to BBP instruction, levels
of STEM skills and CT skills. They determined that students’ self-efficacy perceptions related to BBP instruction was
low, while their levels of STEM and CT skills were moderate as a consequence of the research.

The studies examining students’ opinions and self-efficacy perceptions related to CT skills were identified in
the literature review. Atman Uslu et al. (2018) investigated about how visual programming activities affected students’
CT skills. They discovered that the visual programming activities did not significantly influence students’ CT skills.
Yagci (2018) analysed the high school students’ CT skills in relation to gender, grade level and school type. He found
that students saw themselves to be moderately good in CT skills. Giilbahar et al. (2018) designed a scale to assess the
secondary school students’ self-efficacy perceptions related to CT skills. Alsancak Sirakaya (2019) researched the
impact of programming instruction on CT skills. It was revealed that the scores for CT skills significantly differed
between the pre-and post-test at the end of the study. Ibili et al. (2020) examined the high school students’ CT skills.
There were no differences in CT skills according to gender, participation in a programming course, programming
experience, or owning a computer. However, there was a difference according to grade level. Kaya et al. (2020)
investigated the impact of gamified robotics activities on the secondary school students’ CT skills and reflective problem
solving. The findings indicate that gamified robotics activities significantly enhanced CT skills and reflective problem
solving. Ramazanoglu (2021) researched the impact of robotic coding activities on the students’ self-efficacy
perceptions related CT skills and attitudes towards computer. He discovered that when students participated in robotic
coding activities, their self-efficacy perceptions related to CT skills increased, and their anxiety towards computers
decreased.

Self-efficacy perceptions related to BBP and CT skills are crucial in programming instruction. In the literature,
there were studies in which students’ self-efficacy perceptions related to BBP (Adsay et al., 2020; Altun & Kasalak,
2018; Aydogdu, 2020; Bakirci, 2019; Kasalak, 2017) and self-efficacy perceptions related to CT skills (Gtilbahar et al.,
2018; Ramazanoglu, 2021) were examined. No research in the literature simultaneously examined students’ self-
efficacy perceptions related to BBP and CT skills. Researchers believed that there was a correlation between the
students’ self-efficacy perceptions related to BBP and CT skills. They also anticipated that evaluating students’ self-
efficacy perceptions related to BBP and CT skills would enhance the field of programming instruction.

On this basis, the purpose of this study was to determine the secondary school students’ self-efficacy perceptions related
to BBP and CT skills. The following questions were investigated to this purpose:

e What was the students’ self-efficacy perceptions related to BBP and CT skills?

e Did the independent variables (gender, owning a computer, making BBP activities outside the classroom,
mother’s level of education, father’s level of education, grade level, computer usage time, and Internet usage
time) influence students’ self-efficacy perceptions related to BBP and CT skills?

e Was there a relationship between students’ self-efficacy perceptions related to BBP and CT skills?

Method

The study was designed in a correlational research design. Correlational studies investigate the relationship among two
or more variables (Biiylikoztiirk et al., 2016). Demographic characteristics served as independent variables in the study.
The dependent variables were the students’ self-efficacy perceptions related to BBP and CT skills. Research and
publication ethics were followed. For this research, the ethical approval was obtained from the Science and Engineering
Ethics Committee of Balikesir University (Date: 12 November 2021, Number: 2021/3).

Sample

The students enrolled in secondary schools from urban area in Balikesir in Tiirkiye during the academic year 2021-2022
comprised the study’s sample. The convenience sampling method was used to choose the sample for the study. The
negative aspects of the convenience sampling method are that it is impossible to generalize the result but the collection
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of data from a sample that is conveniently accessible to the researcher is a time-saving sampling strategy (Biiyilikoztiirk
et al., 2016). Table 1 displays the participants’ demographic features.

Table 1. The Participants’ Demographic Features.

Gender
Female Male Total
f f f %
Owning a computer Yes 111 92 203 79.3
No 22 31 53 20.7
Making BBP activities outside the Yes 24 28 52 20.3
classroom No 109 95 204 79.7
Mother’s level of education Primary school 33 25 58 22.7
Secondary school 22 21 43 16.8
High school 41 44 85 332
2-year college 9 9 18 7.03
Bachelor’s or higher degree 28 24 52 20.3
Father’s level of education Primary school 24 21 45 17.6
Secondary school 21 18 39 15.2
High school 43 37 80 31.3
2-year college 13 10 23 8.9
Bachelor’s or higher degree 32 37 69 26.9
Grade level 5th 46 42 88 344
6th 30 34 64 25.0
7th 36 29 65 254
8th 21 18 39 15.2
Computer usage time 1 hour and below 93 72 165 64.5
2 hours 24 30 54 21.1
3 hours 12 10 22 8.5
4 hours and above 4 11 15 5.8
Internet usage time 1 hour and below 51 52 103 40.2
2 hours 44 38 82 32.0
3 hours 19 21 40 15.6
4 hours and above 19 12 31 12.1
Total 133 123 256 100

Note. f: frequency

52% of the participants (N=133) were female students, 34.4% of the students (N=88) were fifth grade students,
33.2% of the students’ mothers’ level of education (N=85) were high school, 31.3% of the students’ fathers’ level of
education (N=80) were the high school, 79.3% of the students (N=203) had a computer, 64.5% of the students (N=165)
spent an hour and below on a computer, 40.2% of students (N=103) spent an hour and below on the Internet, and 79.7%
of the students (N=204) did not make BBP activities outside of the classroom (Table 1).

Data Collection Tools
The study’s data collection tools consisted of three sections. There was a personal data form to access the students’
demographic features in the first section. The “Self-Efficacy Perception Related to Block-Based Programming”
(SPRBBP) scale (Altun & Kasalak, 2018) was utilised to measure the students’ self-efficacy perceptions related to BBP
in the second section. The students’ self-efficacy perceptions related to CT skills measured by using the “Self-Efficacy
Perception for Computational Thinking Skills” (SPCTS) scale (Giilbahar et al., 2018) in third section.

The SPRBBP is a five-point likert scale with 12 items. There are five options on the scale: I am not confident
at all (1), I am confident hardly (2), 50%-50% (3), I am confident moderately (4), and I am confident exactly (5).
Participants can receive a total score between 12 and 60 from the scale. SPRBBP score was calculated by dividing the
total score obtained by a participant from the scale by 12. The following scaling was used to evaluate the participants’
SPRBBP score: 1.00-1.80: I am not confident at all, 1.81-2.60: I am confident hardly, 2.61-3.40: 50%-50%, 3.41-4.20:
I am confident moderately, 4.21-5.00: I am confident exactly. Two dimensions comprised the scale: easy BBP tasks and
complex BBP tasks. The scale’s Cronbach’s alpha reliability coefficient was found as 0.893 (Altun & Kasalak, 2018).
The reliability coefficient for the SPRBBP was found as 0.941 based on the findings of this study.

SPCTS is a three-point likert scale with 36-items. There are three options on the scale: no (1), partially (2), and
yes (3). Participation can receive a total score between 36 to 108 from the scale. SPCTS score was calculated by dividing
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the total score obtained by a participant from the scale by 36. The following scaling was used to evaluate the participants’
SPCTS score: 1.00-1.66: no, 1.67-2.33: partially, and 2.34-3.00: yes. There were five dimensions on the scale: Problem
solving competence, Algorithm design competence, Data processing competence, Self-confidence competence, and
Basic programming competence. The scale’s Cronbach’s alpha reliability coefficient was calculated as 0.943 (Giilbahar
et al., 2018). The reliability coefficient for the SPCTS was found as 0.955 based on the findings of this study. According
to Alpar (2020), Cronbach’s alpha values greater than 0.60 suggest that the data gathering instrument is reliable.

Data Analysis
The study’s data was analysed with a statistical analysis software (IBM SPSS Statistics 24). The skewness and kurtosis
values of the SPRBBP and SPCTS scores were examined to determine whether parametric or nonparametric tests will
be utilised. Table 2 displays the skewness and kurtosis values of the SPRBBP and SPCTS scores according to the

variables.
Table 2. Skewness and Kurtosis Values of the SPRBBP and SPCTS Scores.
Scale Variable Skewness Kurtosis
SPRBBP - - 0.295 -0.716
Gender Female 0.386 -0.511
Male 0.207 -0.893
Owning a computer Yes 0.299 -0.720
No 0.268 -0.736
Making BBP activities outside the Yes -0.385 -0.410
classroom No 0.441 -0.423
Mother’s level of education Primary school 0.100 -0.627
Secondary school 0.006 -0.933
High school 0.302 -0.966
2-year college 0.640 -0.051
Bachelor’s or higher degree 0.346 -0.829
Father’s level of education Primary school 0.237 -0.443
Secondary school 0.187 -0.974
High school 0.100 -0.835
2-year college 0.286 -1.129
Bachelor’s or higher degree 0.324 -0.903
Grade level 5th 0.504 -0.341
6th 0.241 -0.502
7th 0.163 -1.008
8th 0.059 -0.824
Computer usage time 1 hour and below 0.291 -0.712
2 hours 0.115 -0.912
3 hours 0.774 -0.561
4 hours and above 0.666 -0.210
Internet usage time 1 hour and below 0.208 -0.795
2 hours 0.479 -0.468
3 hours 0.524 -0.929
4 hours and above 0.165 0.369
SPCTS - - -0.410 -0.329
Gender Female -0.385 -0.154
Male -0.375 -0.546
Owning a computer Yes -0.436 -0.269
No -0.341 0.453
Making BBP activities outside the Yes -0.843 0.872
classroom No -0.280 -0.381
Mother’s level of education Primary school -0.730 0.535
Secondary school -0.441 -0.540
High school -0.260 -0.542
2-year college 0.366 -1.114
Bachelor’s or higher degree -0.595 -0.313
Father’s level of education Primary school -0.319 -0.311
Secondary school -0.868 0.547
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High school -0.353 0.016
2-year college -0.526 -1.142
Bachelor’s or higher degree -0.464 -0.484
Grade level 5th -0.205 -0.291
6th -0.411 -0.040
7th -0.574 -0.204
8th -0.841 0.093
Computer usage time 1 hour and below -0.413 -0.273
2 hours -0.393 -0.106
3 hours -0.266 -1.360
4 hours and above 0.355 -0.584
Internet usage time 1 hour and below -0.553 0.249
2 hours -0.165 -0.525
3 hours -0.410 -0.799
4 hours and above -0.213 -0.697

Table 2 shows that the skewness and kurtosis values of SPRBBP scores were 0.295 and -0.716 respectively, whereas
the skewness and kurtosis values of SPCTS scores were -0.410 and -0.329 respectively. Skewness and kurtosis values
imply a normal distribution between -1.0 and +1.0 According to Biiyiikoztiirk (2020), however, skewness and kurtosis
values indicate a normal distribution between -1.5 and +1.5 according to Tabachnick and Fidell (2013). It was inferred
that the data indicated a normal distribution according to the results in Table 2. The t-test was employed to examine
whether the students” SPRBBP and SPCTS scores differed according to gender, owning a computer, and making BBP
activities outside the classroom because the data had a normal distribution. The t-test is used to decide whether there is
a difference between the means of two independent samples (Biiylikoztiirk, 2020). One-way analysis of variance
(ANOVA) for independent samples was utilised to see whether the students” SPRBBP and SPCTS scores differed
according to their mother’s level of education, father’s level of education, grade level, computer usage time, and Internet
usage time. ANOVA is used to decide whether there is a difference between the means of three or more independent
samples (Biiylikoztiirk, 2020).

The Pearson correlation coefficient was utilised to establish the relationship between SPRBBP and SPCTS
scores. The Pearson correlation coefficient provides insight into the direction and magnitude of the relationship between
two variables. The Pearson correlation coefficient takes a value between -1 and +1, and the relationship’s strength
diminishes as it approaches zero (Alpar, 2020).

Results
The study’s first sub-question was that “what was the students’ self-efficacy perceptions related to BBP and CT skills?”
Descriptive statistics regarding the students’” SPRBBP and SPCTS scores were calculated to answer the question. The

descriptive statistics of SPRBBP and SPCTS scores are in Table 3.

Table 3. Descriptive Statistics of SPRBBP and SPCTS Scores.

Scale N Minimum Maximum X SD
SPRBBP 256 1 5 2.63 1.01
SPCTS 256 1 3 2.21 0.47

Note. N: number of students, X: mean, SD: standard deviation

The mean score on the SPRBBP was 2.63 (Table 3). According to the scaling stated in the Method section, this
result corresponds to the option “50%-50%". As a result, the secondary school students’ self-efficacy perceptions related
to BBP can be regarded as moderate. Similarly, the mean score on the SPCTS was 2.21 (Table 3). This result corresponds
to the “partially” option according to the scaling stated in the Method section. It may be concluded that the secondary
school students’ self-efficacy perceptions related to CT skills was moderate.

When the answers given by the students to the SPRBBP scale were examined item by item, it was seen that
33.2% (N=85) of the students marked the item “I can move the puppet on the stage as fast as [ want.” as “I am confident
moderately” and “I am confident exactly”. Consequently, it can be concluded that several students perceive their own
self-efficacy at a high level when it comes to changing the puppet’s speed. 61.3% of the students (N=157) marked the
item “I can develop a game consisting of highly complex and long codes (texts) when the needed ones are clearly
described.” as “I am not confident at all” and “I am confident hardly”. Consequently, it can be stated that the majority
of students had a low level self-efficacy perception when producing long code.

60



Oztuzeu, Oztiirk & Misirly

When the student responses to the SPCTS scale were analysed item by item, it was observed that 71.5% (N=183)
of the students marked the item “I pay attention to the operations’ priorities in the problem solving process.” as “Yes”
and 58.55% (N=150) of the students marked the item “I understand how to code algorithms for digital tools” as “No”.
Accordingly, it may be concluded that the majority of students had a low level self-efficacy perception in converting
the algorithms into code.

The study’s second sub-question was that “did the independent variables (gender, owning a computer, making
BBP activities outside the classroom, mother’s level of education, father’s level of education, grade level, computer
usage time, and Internet usage time) influence students’ self-efficacy perceptions related to BBP and CT skills?” The t-
test for independent samples was used to decide whether the students’ SPRBBP and SPCTS scores differ according to
the variables of gender, owning a computer and making BBP activities outside the classroom. Table 4 displays the t-test
results.

Table 4. T-test Results.

Scale Variable N X SD df t p
SPRBBP  Gender Female 133 2.60 0.95 254 0.518  .605
Male 123 2.67 1.08
Owning a computer Yes 203 2.67 1.02 254 1.107  .269
No 53 249 0.99
Making BBP activities Yes 52 34 0.93 254 6.624  .000
outside the classroom No 204 2.44 0.94
SPCTS Gender Female 133 224 043 254 1.196 233
Male 123 2.17 0.5
Owning a computer Yes 203 222 047 254 0.909 364
No 53 215 0.46
Making BBP activities Yes 52 246 036 254 4.601  .000
outside the classroom No 204 2.14 0.52

Note. N: number of students, X: mean, SD: standard deviation, df: degree of freedom

The students’ self-efficacy perceptions related to BBP were not significantly different by gender (t(254)=0.518,
p>.05) and owning a computer (t(254)=1.107, p>.05) (Table 4). The students’ self-efficacy perceptions related to BBP
differed significantly by making BBP activities outside the classroom (t(254)=6.624, p0.05). Similarly, students’ self-
efficacy perceptions related to CT skills were not significantly different by gender (t(254)=1.196, p>.05) and owning a
computer (t(254)=.909, p>.05). The students’ self-efficacy perceptions related to CT skills differed significantly by
making BBP activities outside the classroom (t(254)=4.601, p>.05).

Table 5 displays descriptive statistics of the students” SPRBBP and SPCTS scores by mother’s level of
education, father’s level of education, grade level, computer usage time, and Internet usage time.

Table 5. Descriptive Statistics of the SPRBBP and SPCTS Scores.

Scale Variable N X SD

SPRBBP Mother’s level of education Primary school 58 2.43 0.91
Secondary school 18 2.82 0.91

High school &5 2.59 1.01

2-year college 52 2.54 1.04

Bachelor’s or higher degree 43 2.79 1.16

Total 256 2.63 1.01

Father’s level of education Primary school 45 2.59 0.94
Secondary school 39 2.63 1.07

High school 80 2.5 0.89

2-year college 36 2.74 1.05

Bachelor’s or higher degree 69 2.77 1.14

Total 256 2.63 1.01

Grade level Sth 88 2.35 0.92
6th 64 2.64 0.96

7th 65 2.90 1.07

8th 39 2.81 1.07

Total 256 2.63 1.01

Computer usage time 1 hour and below 165 2.63 1.02
2 hours 54 2.62 0.93

3 hours 22 2.32 1.05
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4 hours and above 15 3.19 0.96

Total 256 2.63 1.01

Internet usage time 1 hour and below 103 2.66 1.06
2 hours 82 2.56 0.99

3 hours 40 2.45 1.02

4 hours and above 31 2.95 0.83

Total 256 2.63 1.01

SPCTS Mother’s level of education Primary school 58 2.20 0.43
Secondary school 18 2.26 0.41

High school &5 2.16 0.47

2-year college 52 2.21 0.49

Bachelor’s or higher degree 43 2.24 0.54

Total 256 2.21 0.47

Father’s level of education Primary school 45 2.16 0.43
Secondary school 39 2.27 0.48

High school 80 2.15 0.40

2-year college 36 2.36 0.53

Bachelor’s or higher degree 69 2.21 0.53

Total 256 2.21 0.47

Grade level Sth 88 2.13 0.45
6th 64 2.20 0.44

7th 65 2.21 0.49

8th 39 2.38 0.48

Total 256 2.21 0.47

Computer usage time 1 hour and below 165 2.23 0.46
2 hours 54 2.18 0.45

3 hours 22 2.05 0.60

4 hours and above 15 2.30 0.43

Total 256 2.21 0.47

Internet usage time 1 hour and below 103 2.31 0.43
2 hours 82 2.13 0.48

3 hours 40 2.07 0.52

4 hours and above 31 2.25 0.41

Total 256 2.21 0.47

Note. N: number of students, X: mean, SD: standard deviation

There were differences between the students’ SPRBBP and SPCTS scores when compared to mother’s level of
education, father’s level of education, grade level, computer usage time, and Internet usage time. The ANOVA for
independent samples was used to examine whether the observed differences between the scores were statistically
significant. The ANOVA results are given in the Table 6.

Table 6. The ANOVA Results.

Scale Variable Source of Variation Sum of df Mean F p Significant
Squares Square Difference
SPRBBP  Mother’s level of Between groups 781.075 4 195.269 1.334 258 -
education Within groups 36741.796 251 146.382
Total 37522.871 255
Father’s level of Between groups 431.083 4 107.771 0.729 573 -
education Within groups 37091.788 251 147.776
Total 37522.871 255
Grade level Between groups 1831.127 3 610.376 4310 .006  5th-7th
Within groups 35691.744 252 141.634
Total 37522.871 255
Computer usage time Between groups 976.895 3 325.632 2245 .084 -
Within groups 36545.976 252 145.024
Total 37522.871 255
Internet usage time ~ Between groups 725.222 3 241.741 1.656 .177
Within groups 36797.649 252 146.022
Total 37522.871 255
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SPCTS Mother’s level of Between groups 483.775 4 120.944 0.424 .791
education Within groups 71582.471 251 258.189
Total 72066.246 255
Father’s level of Between groups 1349.777 4 337.444 1.198 312
education Within groups 70716.469 251 281.739
Total 72066.246 255
Grade level Between groups 2213.694 3 737.898 2.662 .049  5th-8th
Within groups 69852.552 252 277.193
Total 72066.246 255
Computer usage time Between groups 1009.078 3 336.359 1.193 313
Within groups 71057.168 252 281.973
Total 72066.246 255
Internet usage time  Between groups 3095.571 3 1031.857 3.770  .011 A-B
Within groups 68970.675 252 273.693 A-C
Total 72066.246 255

Note. df: degree of freedom, A: 1 hour and below, B: 2 hours, C: 3 hours, D: 4 hours and above

The students’ self-efficacy perceptions related to BBP did not differ according to their mothers’ level of
education [F(4,251)=1.334, p>.05], fathers’ level of education [F(4,251)=0.729, p>.05], computer usage time
[F(3,252)=2.245, p>.05], and Internet usage time [F(3,252)=1.656, p>.05]. There was a significant difference according
to grade level [F(3,252)=4.310, p<.05]. The Post Hoc tests that were Scheffe and Dunnett’s C revealed a statistically
significant difference between the fifth and seventh grade students’ mean scores on the SPRBBP.

The students’ self-efficacy perceptions related to CT skills did not differ according to their mothers’ level of
education [F(4,251)=0.424, p>.05], fathers’ level of education [F(4,251)=1.198, p>.05], and computer usage time
[F(3,252)=1.193, p>.05]. There was a significant difference according to grade level [F(3,252)=2.662, p<.05] and
Internet usage time [F(3,252)=3.770, p<.05]. According to the Post Hoc tests that were Scheffe, Dunnett’s C and LSD
tests, the fifth and eighth grade students’ mean scores on the SPCTS demonstrated a significant difference. The students’
mean scores on the SPCTS whose Internet usage time was “1 hour and below” and whose Internet usage time was “2
hours” significantly differed, and the students’ mean scores whose Internet usage time was “1 hour and below” and
whose Internet usage time was “3 hours” significantly differed.

“Was there a relationship between students’ self-efficacy perceptions related to BBP and CT skills?” was the
study’s third sub-question. The Pearson correlation coefficient between the SPRBBP and SPCTS scores was calculated.
The correlation analysis results are presented in Table 7.

Table 7. Correlation Analysis Results.

Variables N p r
SPRBBP score*SPCTS score 256 .00 0.552

A Pearson’s correlation coefficient between 0.00-0.19 is a negligible relationship, between 0.20-0.39 is a weak
relationship, 0.40-0.69 a moderate relationship, between 0.70-0.89 is a strong relationship, between 0.90-1.00 is a very
strong relationship according to Alpar (2020) and Schober et al. (2018). Table 7 reveals that the SPRBBP and SPCTS
scores have a significant positive moderate correlation, r=0.552, p<.05. According to the coefficient of determination
(r*=0.3047), self-efficacy perceptions related to CT skills explains 30% of the variance in self-efficacy perceptions
related to BBP, or self-efficacy perceptions related to BBP explains 30% of the variance in self-efficacy perceptions
related to CT skills.

Discussion, Conclusion, and Recommendations

Children are introduced to technology at an early age in the 21st century, and their awareness of technology is limited
only by their ability to utilise it. This has resulted that the Turkish Ministry of National Education included the ITS
curriculum. Students have been taught programming in the ITS curriculum, and CT is one of the essential skills for
teaching programming (Alsancak Sirakaya, 2019). The secondary school students’ self-efficacy perceptions related to
BBP and CT skills was analysed and compared based on various variables, and the relationship between students’ self-
efficacy perceptions related to BBP and CT skills was investigated within the scope of this study.

The secondary school students’ self-efficacy perceptions related to BBP and CT skills were found moderate in
this study. Adsay et al. (2020) investigated secondary school students’ self-efficacy perceptions related to BBP
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instruction, levels of CT skills and STEM skills, and found that students had low self-efficacy perceptions related to
BBP instruction and moderate levels of CT skill. Similarly, the high school students’ self-efficacy perceptions related
to CT skills found moderate (Yagci, 2018).

The study indicated that the secondary school students’ self-efficacy perceptions related to BBP did not differ
significantly by gender. Adsay et al. (2020), discovered that the students’ self-efficacy perceptions related to BBP
instruction did not differ significantly by gender. Similarly, according to Kasalak (2017), Altun and Kasalak (2018),
Korucu and Tagdondiiren (2019), and Adsay et al. (2020) gender did not affect the students’ self-efficacy perceptions
related to BBP. The study indicated that secondary school students’ self-efficacy perceptions CT skills did not differ
significantly by gender. In the study by Alsancak Sirakaya (2019), the students’ self-efficacy perceptions related to CT
skills did not differ based on gender, however, the female students’ levels of CT skills were shown to be higher in the
research did by Adsay et al. (2020). Therefore, several investigations should be undertaken to determine whether
students’ self-efficacy perceptions related to BBP and CT skills differs by gender.

The study indicated that the BBP self-efficacy of secondary school students varied significantly by grade.
According to the research, there was a large variation between the fifth and seventh grade students’ self-efficacy
perceptions related to BBP. According to the research, there was a substantial difference in the fifth and eighth grade
students’ self-efficacy perceptions related to CT skills. Adsay et al. (2020) discovered that seventh grade students have
stronger self-efficacy perceptions related to BBP instruction and sixth grade students have higher levels of CT skills.
Ibili et al. (2020) discovered that CT skills did not vary by grade level. According to Yagc1 (2018), students’ self-
efficacy perceptions related to CT skills differed by grade level. Accordingly, it can be said that various research should
be undertaken to determine whether grade level differences exist between students’ self-efficacy perceptions related to
BBP and CT skills.

When mother’s level of education, father’s level of education, owning a computer, and computer usage time
were considered, students’ self-efficacy perceptions related to BBP and CT skills did not differ significantly. According
to a study by Korucu and Tasdondiiren (2019), the secondary school students’ self-efficacy perceptions related to BBP
were not affected by the computer usage time but were affected by the owning a computer. Consequently, distinct
investigations should be done to determine whether students’ self-efficacy perceptions related to BBP and CT skills
vary based on the variable of owning a computer. In addition, no similar study in the literature assessed the effect of
parent’s level of education variables on self-efficacy perceptions related to BBP and CT skills. The relationship between
different variables and the secondary school students’ self-efficacy perceptions related to BBP and CT skills can be
explored in different studies.

The study indicated that the secondary school students’ self-efficacy perceptions related to BBP was not
significantly affected by the Internet usage time. Therefore, it may be concluded that Internet usage time does not
influence students’ self-efficacy perceptions related to BBP. Nonetheless, self-efficacy perceptions related to CT skills
varied considerably according to Internet usage time.

It was demonstrated that the secondary school students’ self-efficacy perceptions related to BBP and CT skills
differed significantly based on the variable of making BBP activities outside the classroom. Similarly, Korucu and
Tasdondiiren (2019) found that the ability of secondary school students to work on the Scratch outside of the classroom
had a substantial impact on their impression of self-efficacy perceptions related to BBP. Students making BBP activities
outside the classroom benefits their confidence in BBP and CT skills. Students can practise what they learned in the ITS
lesson by completing BBP tasks outside of the classroom. In light of the fact that participation in extracurricular activities
effectively develops self-efficacy perceptions related to BBP and CT skills, teachers should encourage students to
practise what they have learned through various activities.

According to the findings, secondary school students’ self-efficacy perceptions related to BBP and CT skills

demonstrated a moderate and statistically significant relationship. Based on this conclusion, it can be concluded that the
students with high level self-efficacy perceptions related to BBP was also vital in terms of their self-efficacy perceptions
related to CT skills. In research examining self-efficacy perceptions related to BBP instruction, levels of STEM skills,
and CT skills, Adsay et al. (2020) discovered a substantial positive correlation between secondary school students’ self-
efficacy perceptions related to BBP instruction and levels of CT skills.
In this study, data were obtained using the SPRBBP and SPCTS scales. The literature has other measurement tools in
addition to the measurement tools employed in the study. The research can be repeated on different groups of students
using other measurement tools. The students in secondary schools in a city in the west of Tiirkiye comprise the study’s
sample. The study might be repeated with students from various places or educational levels. Considering both the
students’ self-efficacy perceptions related to BBP and CT skills is seen to contribute to the field of programming
instruction on the basis of this study. It can be suggested that the research be expanded by examining the relationships
between students’ self-efficacy perceptions related to BBP and CT skills and other variables.
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