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Abstract. This study aims to explain the relationships between secondary school 

students' digital literacy, computer programming self-efficacy and computational 

thinking self-efficacy. The study group consists of 204 secondary school students. A 

relational survey model was used in the research method and three different data 

collection tools were used to collect data. The structural equation model was used in 

data analysis to reveal a model that explains and predicts the relationships between 

variables. According to the results of the research, it was determined that digital literacy 

of secondary school students affected their computer programming self-efficacy, digital 

literacy affected their computational thinking self-efficacy, and computer programming 

self-efficacy affected their computational thinking self-efficacy. It was also found that 

digital literacy skills have an indirect effect on secondary students' computational 

thinking self-efficacy on computational thinking self-efficacy. 

Keywords: digital literacy, computer programming, computational thinking. 

 

1. Introduction 

As in today’s education system, technology is widely used in every field. Students use 

digital technologies in their education and in their daily lives. For example, they use 

digital technologies to solve the problems they face in the environments they live in and 

fulfill their duties and responsibilities in the schools where they study, especially in 

technology-supported courses. From this perspective, it has been stated that students 

need to develop digital literacy skills to use digital technologies and computational 

thinking skills to solve the problems they may encounter in their lives (Jun et al., 2014; 

Zapata-Ros, 2015; Shute et al., 2017; Akiba, 2022). In particular, studies show that 

students have difficulties in using, interpreting and organising digital materials (Mudra, 

2020). In addition, the difficulty of finding the right information among the mass of 

information in the digital environment and accessing the digital world also reveals 

problems related to digital literacy (Ervianti et al., 2023). In fact, teachers' difficulty in 

combining digital skills with pedagogical methods, especially during and after the 

pandemic, shows that there are problems with digital literacy (Sánchez-Cruzado et al., 

2021). Therefore, it was predicted that students should have computer programming 

skills (Jun et al., 2014; Demarle-Meusel et al., 2017; Menon et al., 2020; Akiba, 2022) 

and digital literacy skills (Akpınar & Altun, 2014; George-Reyes et al., 2021; Kılıç, 

2022) to develop computational thinking skills. From this point of view, it is thought 

that the computational thinking self-efficacy, computer programming self-efficacy, and 

digital literacy of middle school students, which are discussed in the study, are 

important in terms of solving the problems they face in their lives and increasing their 

academic achievement. For this reason, it can be stated that it is important to update 

educational curricula along with technology. 

 As a result of the development of digital technologies, countries in different parts 

of the world have updated or proposed to update their curricula (Mannila et al., 2014; 

Bocconi 
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et al., 2016; Dagienė et al., 2022; Petrovica et al., 2022; Çayak & Erol, 2023; 

Timotheou et al., 2023; Fernández et al., 2023). While some countries focus on 

students’ digital skills, others have integrated programming into their curricula. Some 

countries have tried to develop computational thinking skills by integrating them into 

different disciplines (Bocconi et al., 2016; Dagienė et al., 2022). Considering recent 

studies, Jawawi et al. (2022) showed that programming with educational robots plays an 

important role in developing computational thinking skills. Menon et al. (2020) stated 

that it is possible to develop computational thinking skills by using digital literacy skills. 

As in European countries, some other countries have also made efforts to integrate 

computational thinking skills into their curricula. For example, Shah (2019) developed a 

curriculum in India to develop computational thinking skills beyond using digital 

literacy and computer programming. Falkner, Vivian, and Falkner (2018) developed a 

broad curriculum in Australia that covers computational thinking concepts using digital 

literacy skills. At the same time, projects such as "Computer Science for All" in the 

USA show that computational thinking skills are highly valued (Bocconi et al., 2016). It 

is seen that their common point is that they aim to increase individuals’ computational 

thinking skills. In this context, modeling the relationship between digital literacy skills, 

programming self- efficacy, and computational thinking self-efficacy is important for 

the correct design of education to improve computational thinking skills. In this context, 

it is thought that by revealing the interaction between digital literacy, programming 

skills and computational thinking skills, the difficulties that students experience while 

developing their digital skills will be better understood. Therefore, it is seen that digital 

literacy can affect programming skills and programming skills can affect digital literacy 

skills (Edstrand & Sjöberg, 2023; Kılıç, 2022; Nouri et al., 2020). However, the point 

taken as a basis in this study is that digital literacy is a broader and more fundamental 

concept and will affect programming skills since it is a skill that can be possessed by 

everyone. In other words, in this study, the direction of interaction is from general skills 

to specific skills. At the same time, it is known that the role of programming skills is 

important in the development of computational thinking skills (Caballero-Gonzalez, 

2022; Ekinci et al., 2023; Uslu, 2018; Ramazanoğlu, 2021; Yildiz et al., 2017). 

Therefore, since programming skills are a more general concept than computational 

thinking skills, the relationship was established in the direction of computational 

thinking skills from programming skills. From this point of view, this study aimed to 

reveal the relationship between middle school students’ digital literacy, programming 

self-efficacy, and computational thinking self-efficacy. 

 

2. Literature Review 

2.1. Computational Thinking 

 

Although computational thinking is generally known as a problem-solving approach, it 

is defined as the knowledge, skills, and attitudes necessary to formulate problems by 

combining technology and thinking, produce solutions to problems, and use them in 

system design (Wing, 2006; ISTE, 2015; Curzon, 2015; Özden, 2015; Korkmaz et al., 

2017; Turhan, 2023). In addition, Peracaula-Bosch et al. (2024) revisited the 

computational thinking skill and based it on identifying the problem, defining the 

problem, developing the algorithm to solve the problem and implementing the solution. 

It is known that the concepts of 21st-century skills such as creative thinking, critical 

thinking, algorithmic thinking, and collaborative thinking constitute the sub-dimensions 

of computational thinking (Brichacek, 2014; ISTE, 2015; Korkmaz et al., 2015; Turhan, 

2023). In addition, Wing (2008) stated that these skills are prerequisites for 

computational thinking. Computational thinking self-efficacy can be defined as 

students’ beliefs and perceptions about their computational thinking self-efficacy skills. 

With the increase in digitalization, students are expected to have computational thinking 

skills that reflect 21st-century skills (Wing, 2006; Aho, 2012; Akçay & Çoklar, 2016). 

For this purpose, computational thinking skills can be developed by using mathematics, 

physics, biology, programming, and other subject areas (Benaklı, et al., 2017; 



Rubinstein and Chor, 2014; Weintrop et al., 2016; Hsu, et al., 2018; Ekinci et al., 2023). 

It has been suggested that the development of problem-solving skills through 

algorithmic thinking, especially in the field of programming, enables the development 

of computational thinking skills (Akpınar & Altun, 2014; Lye & Koh, 2014; Lawanto et 

al., 2017; Sun, et al., 2021; Zhang et al., 2023; Dağ et al., 2023). In addition, middle 

school students’ computational thinking skills have positive effects on metacognitive 

processes, executive functions, and working memory (Castro et al., 2023). 

 

2.2. Programming 

 

Programming, which plays an important role in developing computational thinking 

skills and is used to enable the acquisition of 21st-century skills, can be defined as the 

digital organization, processing, and execution of commands for solving problems 

(Arabacıoğlu, et al., 2007). Computer programming self-efficacy can be expressed as 

students’ beliefs and perceptions about programming skills. Students’ computer 

programming self-efficacy plays an important role in the easy learning of programming 

(Tsai, 2019). In addition, computer programming self-efficacy is an important factor in 

having information about students’ achievements (Aşkar & Davenport, 2009). On the 

other hand, it has been determined in many studies that programming education 

influences 21st-century skills such as problem-solving and critical thinking and has a 

positive effect on computational thinking skills (Alsancak Sırakaya, 2019; Noh & Lee, 

2020; Wu & Su, 2021; Wei, et al., 2021; Yang & Lin, 2024). Computer programming 

education is known as a preferred approach to developing computational thinking, 

problem-solving, and algorithmic thinking skills (Shin, Park & Bae, 2013; Lye & Koh, 

2014; Akçay & Çoklar, 2016; Zhang et al., 2023). Therefore, it is possible to say that 

computer programming and 21st-century skills are interrelated concepts. 

 

2.3. Digital Literacy 

 

Digital literacy includes the knowledge, skills, and attitudes necessary to perform 

operations in digital environments more efficiently and effectively (Ferrari, 2012; 

Onursoy, 2018). In other words, it can be expressed as accessing, analyzing, and 

evaluating resources and information in the digital environment (Martin, 2005; Erdem et 

al., 2023). Digital literacy plays an essential role in effective learning for students and 

allows them to use digital technologies (Belshaw, 2011; Vasile, 2012; Sağıroğlu et al., 

2020). It can also be said that 21st-century skills such as problem-solving and creativity 

are also included in digital literacy (Voogt & Roblin, 2012; Nouri et al., 2020). Students 

with digital literacy skills can use information effectively and efficiently. In addition, 

the level of digital literacy required for design and production by using digital tools in 

online environments is associated with 21st-century skills (Vasile, 2012; Adiawaty et 

al., 2023). Therefore, it is possible to say that digital literacy has an important role in 

enabling to acquisition and development of 21st-century skills such as computer 

programming skills and computational thinking skills. 

 
2.4. Research Problems 

 

This study will seek answers to the following research problems in order to determine 

the relationships among middle school students' digital literacy, computer programming 

self-efficacy and computational thinking self-efficacy: 

 

1. Do digital literacy skills have a direct effect on middle school students' computer 

programming self-efficacy? 

2. Do digital literacy skills have a direct effect on middle school students' computational 

thinking self-efficacy? 

3. Does computer programming self-efficacy directly affect middle school students' 

computational thinking self-efficacy? 

4. Do digital literacy skills indirectly affect computer programming self-efficacy on 

middle school students' computational thinking self-efficacy? 



3. Research Hypotheses 

3.1. Digital Literacy and Programming Self-Efficacy 

 

Digital literacy skills are one of the skills that middle school students should have in the 

21st century (ISTE, 2016). For example, being able to produce a solution to a problem 

using technology requires digital literacy skills. It is thought that having digital literacy 

skills and using digital technologies effectively within the framework of these skills will 

play an important role in the computer programming skills of students (Günüç et al., 

2013; Kılıç, 2022). It is possible to say that digital literacy skills such as 21st-century 

skills such as problem-solving, analyzing, creative thinking, and collaboration support 

computer programming skills. Therefore, digital literacy skills can also provide 

computer programming skills. Digital literacy topics in the curricula of most countries 

are addressed through computer programming (Wohl et al., 2017). In addition, effort 

has been made to develop computer programming skills by increasing the digital 

literacy skills of middle school students (Burke, 2012). Although some have argued that 

digital literacy skills improve computer programming skills, it has been stated that 

computer programming skills can also help increase digital literacy skills (Burke, 2012; 

Akpınar & Altun, 2014). Therefore, it can be stated that these two concepts are 

intertwined concepts affecting each other. The research hypothesis related to these 

issues is given below. 

H1: Digital literacy skills have a positive effect on middle school students’ computer 

programming self-efficacy. 

 

3.2. Digital Literacy and Computational Thinking 

 

Digital literacy is not only about using digital environments effectively and efficiently 

but also about developing 21st-century skills such as problem-solving. It can also be 

expressed as a basic skill to be academically successful in the 21st century (Shute et al., 

2017). Topics such as programming and digital literacy can be taught in primary and 

secondary school curricula, usually through different activities and with clear 

objectives. However, teaching computational thinking skills to students is a more 

complex process and it is difficult to express the educational objectives clearly. At this 

point, it can be said that digital literacy skills have the potential to help students acquire 

and develop computational thinking skills in a more understandable way (Fagerlund et 

al., 2021). Therefore, it can be suggested that 21st-century skills such as problem- 

solving and digital literacy may affect computational thinking skills. To be able to use 

technology in education, it can be stated that having digital literacy and computational 

thinking skills, which are stated as two intertwined concepts, can be academically 

effective for middle school students (Menon et al., 2020; George-Reyes et al., 2021; 

Akiba, 2022). Therefore, it is thought that digital literacy skills can support 

computational thinking skills. The research hypothesis related to these issues is given 

below. 



H2: Digital literacy skills have a positive effect on middle school students’ 

computational thinking self-efficacy. 

 

3.3. Programming Self-Efficacy and Computational Thinking 

Computer programming skills are known to include 21st-century skills such as problem- 

solving and algorithmic thinking. In addition, studies have been conducted with robotic 

coding and other coding methods or languages and their effects on computational 

thinking skills have been researched. Accordingly, computer programming education 

increases or supports students’ computational thinking skills and reflective thinking 

skills (Witherspoon et al., 2017; Yolcu, 2018; Kaya et al., 2020; Fanchamps et al., 2021; 

Laura-Ochoa et al., 2022). Therefore, it has also been stated that computer programming 

tools are a mediator in developing computational thinking skills (Oluk et al., 2018; 

Laura-Ochoa et al., 2022). On the other hand, these two concepts also include 

psychological dimensions such as computer programming self-efficacy and 

computational thinking self-efficacy (Gülbahar et al., 2019). Therefore, it is predicted 

that computer programming self-efficacy affects computational thinking self-efficacy. 

The research hypothesis related to this issue is given below. 

H3: Computer programming self-efficacy has a positive effect on middle school 

students’ computational thinking self-efficacy. 

 

3.4. The Relationship Between Variables 

 

Digital literacy skills and computer programming skills are intertwined concepts that 

affect each other (Zapata-Ros, 2015). At the same time, programming education 

increases or supports students’ computational thinking skills (Yolcu, 2018; Oluk & 

Çakır, 2019). Digital literacy plays an important role not only in using technology 

effectively and efficiently but also in developing and supporting 21st-century skills such 

as computer programming skills, problem-solving, reflective thinking, algorithmic 

thinking, and computational thinking skills. Therefore, digital literacy is very important 

in terms of supporting or developing both programming skills and computational 

thinking skills (Kılıç, 2022). In addition, computational thinking skills are also 

described as a new digital literacy skill that can be applied to problem-solving processes 

(Jawawi et al., 2022). Therefore, it is predicted that computer programming skills have 

an effect on the effect of digital literacy skills on computational thinking self-efficacy. 

The research hypothesis related to this issue is given below. 

H4: Digital literacy skills have an indirect effect of computer programming self- 

efficacy on middle school students’ computational thinking self-efficacy. 

 

4. Method 

In this research, the aim was to examine the relationships between middle school 

students’ computational thinking self-efficacy and computer programming self-efficacy 

as well as digital literacy variables and design a structural equation model that predicts 



H1 H3, H4 

H2 

the relationships between variables by testing the fact that whether these variables 

predict the levels of computational thinking skills. Therefore, the correlational survey 

model, one of the quantitative research methods, was used in this research (Karasar, 

2005). 

4.1. Research Model 

 

The research model was designed in accordance with the structure of the relevant 

literature. In this model, hypotheses are stated by drawing one-way arrows between the 

variables of the research. The hypotheses of the research are shown in Figure 1. 

 

 

Figure 1. Hypothesized Research Model 

 

According to Figure 1, 4 hypotheses, namely H1, H2, H3 and H4, were formed in the 

study. 

 

4.2. Participants 

The study group of the research consisted of 204 middle school students studying at the 

5th, 6th, 7th, and 8th-grade levels (age 10-13) in the 2020-2021 academic year. The 

study group was selected using the appropriate sampling method. Of the participants, 

60.6% were female and 39.4% were male; 20.7% were 5th-grade students, 38.9% were 

6th-grade students, 21.2% were 7th-grade students and 19.2% were 8th-grade students. 



 

4.3. Data Collection Tools 

Before starting the data collection process, necessary permissions were obtained from 

the parents of the students participating in the research. In the study, data collection 

tools were applied to middle school students through a questionnaire created in the 

Google Forms (online) tool. The necessary explanations about the data collection tool 

were made to the students. Three different data collection tools were used in the 

research. The first one was the “Digital Literacy Scale”, the second one was the 

“Computer Programming Self-Efficacy Scale” and the third one was the 

“Computational Thinking Self-Efficacy Scale”. 

 

 

4.3.1. Digital Literacy Scale 

The first data collection tool used in the study was the “Digital Literacy Scale”. This 

scale was developed by Pala and Basibuyuk (2020). This scale is intended for middle 

school students. It consists of 21 items and four factors. In addition, the scale was 

developed in a five-point Likert-type design. In this scale which consists of four factors, 

the “information-processing” sub-scale consists of 5 items, the “communication” sub- 

scale consists of 5 items, the “security” sub-scale consists of 6 items, and the “problem- 

solving” sub-scale consists of 5 items. The Cronbach’ alpha consistency coefficient 

calculated for the scale in this research was high (α=.877). 

 

4.3.2. Computer Programming Self-Efficacy Scale 

The second data collection tool used in the study was the “Computer Programming Self- 

efficacy Scale”. This scale was developed by Kukul, Gökçearslan, and Günbatar (2017). 

This scale is intended for middle school students. It consists of 31 items and one factor. 

In addition, the scale was developed in a five-point Likert-type design. The Cronbach’ 

alpha consistency coefficient calculated for the scale in this research was high (α=.950). 

The explained variance of the scale is 41.15%. Sample items of the scale are given in 

the table below. 

 

Table 1. Computer Programming Self-Efficacy Scale sample items 
 

Factor Item 

 I can correct a programming problem 

whose solution steps are given wrong. 

 

 
Computer Programming Self-Efficacy 

I can solve complex programming 

problems by separating them into smaller 

sub-problems. 

 I can use the cycle instead of repeating 

instructions. 

 I can show the steps of solution by 

drawing figures on paper. 



4.3.3. Computational Thinking Self-Efficacy Scale 

The third data collection tool used in the study was the “Computational Thinking Self- 

Efficacy Scale”. This scale was developed by Kukul and Karataş (2019). This scale is 

intended for middle school students. The scale consists of 18 items and four factors. In 

addition, the scale was developed in a five-point Likert-type design. In this scale which 

consists of four factors, the “Logical Inquiry” sub-scale consists of 5 items, the 

“Abstraction” sub-scale consists of 5 items, the “Discrimination” sub-scale consists of 4 

items, and the “Generalization” sub-scale consists of 4 items. The Cronbach’ alpha 

consistency coefficient calculated for the scale in this research is at a high level 

(α=.884). The explained variance of the scale is 41.15%. Sample items of the scale are 

given in the table below. 

 

Table 2. Computational Thinking Self-Efficacy Scale sample items 
 

Factor Item 

 

Reasoning 

I can decide whether the data to be used 

for the solution of the problem is adequate 

or not 

Abstraction 
I can make comments on the data used for 

the solution of the problem 

 

Decomposition 

If there are sub-problems in the problem, 

I can manage the solution processes of 

these subproblems 

 

Generalization 

I can make connections between the 

current problem and previously 

encountered problems 

 

4.4. Data Analysis 

 

In this research, Structural Equation Modeling was used to test the relationships 

between middle school students’ digital literacy skills, programming self-efficacy, and 

computational thinking self-efficacy. The bootstrap method was used to calculate the 

mediation effects in the structural equation method. In the analysis made with the 

Bootstrap method, a sample of 2000 was determined at a confidence interval of 95%. 

Since the CI values in the 95% confidence interval do not include the value (0) with the 

Bootstrap method, the mediation effect is accepted as significant at the 5% level (Hayes, 

2015:11). 

 In this study, a model that explains and predicts the relationships between 

variables was designed by using observed variables in the AMOS program. CMIN/DF 

(chi-square fit index test), RMSEA (root mean square error of approximation), GFI 

(goodness of fit index), CFI (comparative factor index), NFI (normed fit index), and 

SRMR (Standardized Root Mean Square Residual) fit index values were examined to 

determine the fit levels of the relationships in the suggested model. 



Considering that the Computer Programming Self-Efficacy Scale used in the present 

study contains too many items (N=31) due to the limited sample size, the balanced 

parceling method was used to reduce the number of items in the scale and to create a 

factor structure (Güler & Çetin, 2020). Due to the known item factor loadings in the 

scale used, items were grouped according to their factor loadings (Little et al. 2013). By 

applying the method suggested by Little et al. (2013), four parcels were created in the 

scale. Accordingly, in the scale consisting of 31 items, the items were listed according 

to their factor loadings; items 1-5-9-13-17-21-25, and 29 formed the first dimension; 

items 2-6-10-14-18-22-26, and 30 formed the second dimension; items 3-7-11-15-19- 

23-27, and 31 formed the third dimension; items 4-8-12-20-24, and 28 formed the 

fourth dimension. With the parceling method, the number of suggested model 

parameters was reduced, factor structures were created and the relationship between 

structural parameters was maintained (Little et al., 2013; Güler & Çetin, 2020). 

 

5. Findings 

The structural equation model coefficients formed by the variables used in the study in 

line with the data obtained from middle school students are shown in Figure 2. 
 

Figure 2. Structural Equation Model Analysis Results 

Before testing the hypotheses formed in the study, the fit index values of the model 

were checked by analyses. The acceptable value ranges of the goodness of fit values 

and the values obtained in the study are given in Table 3. 



Table 3. Results of Goodness of Fit Indexes 
 

Indexes Values Reached Acceptable Values Interpretation 

X2/DF 2.851 3<(x2/df)<5 Acceptable 

RMSEA 0.78 <.08 Acceptable 

SRMR 0.0355 <.08 Acceptable 

GFI .926 >.90 Acceptable 

CFI .978 >.90 Acceptable 

NFI .967 >.90 Acceptable 

 

When Table 1 is examined, the RMSEA value of the model created in the study was 

observed to be 0.78; NFI=0.967; CFI=0.978; SRMR=0.0355. The value obtained was 

within the range of acceptable values (Kline, 2005; Meydan & Şeşen, 2011; Tabachnick 

& Fidell, 2013). Therefore, it can be suggested that the model provided a good fit. In 

addition, the fit indexes of the model were found to be significant (p<0.05). Within the 

framework of these results, it was concluded that there was an acceptable fit in the 

examination of the predicted relationships between middle school students’ digital 

literacy skills, computer programming self-efficacy, and computational thinking self- 

efficacy with structural equation modeling. 

After the validation of the model, the research hypotheses were analyzed through the 

latent variable structural model. The results of the analysis are given in Table 4. 

Table 4. Results of Structural Model Analysis 

Hypothesis β t-value R2 Status 

H1:Digital Literacy -Computer Programming 

Self-Efficacy 

.609 10.883 .370 Accepted 

H2:Digital Literacy –Computational 

Thinking Self-Efficacy 

.686 11.657 .471 Accepted 

H3:Computer Programming Self-Efficacy – 

Computational Thinking Self-Efficacy 

.843 20.519 .710 Accepted 

H4:Digital Literacy –Computational 

Thinking Self-Efficacy - Computer 

Programming Self-Efficacy 

.438 

[0.339- 

0.552] 

5.428 .777 Accepted 

 

H1 hypothesis was accepted (β=0.609; p<0.05; t=10.883). Accordingly, it can be said 

that there was a positive effect between middle school students’ digital literacy skills 

and computer programming self-efficacy. It was also observed that the digital literacy 



skills of middle school students explained 37% (R2=0.370) of the change in computer 

programming self-efficacy. 

 H2 hypothesis was accepted (β=0.686; p<0.05; t=11.657). Accordingly, it can be 

said that there was a positive effect between the digital literacy skills of middle school 

students and computational thinking self-efficacy. Accordingly, it can be said that there 

was a positive effect between the digital literacy skills of middle school students and 

their computational thinking self-efficacy. 

 H3 hypothesis was accepted (β=0.843; p<0.05; t=20.519). Accordingly, it can be 

said that there was a positive effect between middle school students’ computer 

programming self-efficacy and computational thinking self-efficacy. It was also 

observed that the computer programming self-efficacy of middle school students 

explained 71% (R2=0.710) of the change in computational thinking self-efficacy. 

 H4 hypothesis was accepted (β=0.438, CI [0.339-0.552]; p<0.05; t=5.428). 

Accordingly, it was determined that the indirect effect of digital literacy skills on 

computational thinking self-efficacy through computer programming self-efficacy of 

middle school students was significant. 

 

6. Discussion 

In this study, the predicted relationships between middle school students’ digital literacy 

skills, computer programming self-efficacy, and computational thinking self-efficacy 

were revealed by the structural equation modeling method. Accordingly, the four 

hypotheses determined in the study were confirmed. 

 According to the analysis results of the model, it was determined that the digital 

literacy skills of middle school students predicted computer programming self-efficacy 

at a good level. In other words, it was concluded that digital literacy skills directly 

affect computer programming self-efficacy. Although digital literacy skills and 

computer programming self-efficacy have not been discussed together in the literature, 

there are similar results when compared with different research findings. For example, 

Kılıç (2022) stated that increasing digital literacy skills is important for the development 

of computer programming skills. At the same time, students’’ digital literacy skills are 

expected to play an important role in the development of computer programming skills 

(Günüç et al., 2013). Therefore, it is also seen that in most countries, computer 

programming courses are given together with digital literacy courses in the curriculum 

to develop computer programming skills (Wohl et al., 2017). Moreover, digital literacy 

skills affect computer programming skills, and computer programming skills increase 

digital literacy levels (Akpınar & Altun, 2014). Therefore, remarkable and fun activities 

that can increase digital literacy skills and that can be done with current technologies 

can be ensured to be used in the courses of middle school students in order to 

psychologically improve their’ computer programming self-efficacy. For this purpose, it 

is necessary to integrate current digital technologies into the computer programming 

courses of middle school students. Therefore, training programs can be organized 

periodically for teachers with the help of university institutions so that teachers can 

develop their digital literacy skills and use these skills in computer programming 

courses. 



 As a result of the second analysis in the model, it was determined that the digital 

literacy skills of middle school students predicted computational thinking self-efficacy 

at a good level. In other words, it was concluded that digital literacy skills directly 

affected computational thinking self-efficacy. 

 Although this finding has not been discussed together with digital literacy skills 

and computational thinking self-efficacy in the literature, it was seen that there are 

similar results obtained when compared with different research findings. For example, 

Akiba (2022), George-Reyes et al. (2021) and Menon et al. (2020) found that ’having 

digital literacy skills affects the academic achievement of secondary school students 

together with their computational thinking skills. Therefore, digital literacy skills play 

an important role in computational thinking skills to achieve learning goals (Fagerlund 

et al., 2021). From this point of view, digital literacy skills and computational thinking 

skills that will contribute to 21st-century skills should be considered together. In 

addition, as in computer programming courses, it is important that both middle school 

students and teachers receive training that can enable integration with other courses to 

provide guidance to students on this issue. Therefore, increasing the computational 

thinking self-efficacy of middle school students and providing support on where and 

how to use their digital literacy knowledge will contribute to the development of their 

skills. 

 As a result of the third analysis in the model, it was determined that computer 

programming self-efficacy predicted computational thinking self-efficacy at a high 

level. In other words, it was concluded that computer programming self-efficacy 

directly affected computational thinking self-efficacy. When this finding was compared 

with the research findings in the literature, the results obtained were similar to the 

studies conducted with middle school students and students at other levels. For example, 

Durak and Saritepeci (2018) stated in their study that the reason for the negative 

prediction of students’ computational thinking skills was the lack of computer 

programming education. Therefore, for students to improve their computational 

thinking skills, it is necessary to emphasize activities in which they can improve their 

computer programming skills. Although the literature does not psychologically focus on 

the concepts of computer programming self-efficacy and computational thinking self- 

efficacy, it can be prescribed that it strongly and directly predicts computer 

programming self-efficacy, which includes 21st-century skills, and computational 

thinking self-efficacy, which also includes 21st-century skills. 

 As a result of the fourth analysis in the model, it was determined that the digital 

literacy skills of middle school students predicted computational thinking self-efficacy 

through computer programming self-efficacy at a low level. In other words, it was 

concluded that digital literacy skills indirectly affected computational thinking self-

efficacy through computer programming self-efficacy. Although this finding was not 

discussed together with the variables addressed within the scope of the study, it was 

seen that the results obtained are similar to the findings of studies conducted in different 

contexts. For example, Zapata-Ros (2015) stated in his study that digital literacy skills 

and computer programming skills are intertwined concepts. At the same time, Yolcu 

(2018) and Oluk and Çakır (2019) stated in their study that computer programming 

skills 



contribute to computational thinking skills. Therefore, Kılıç (2022) stated that digital 

literacy skills support both programming skills and computational thinking skills. From 

this point of view, psychologically, it can be predicted that middle school students’ 

digital literacy skills affect computational thinking self-efficacy through computer 

programming self-efficacy. Therefore, developing middle school students’ digital 

literacy skills and computer programming self-efficacy together will prepare a solid 

ground for them to develop computational thinking self-efficacy. From this perspective, 

teachers should be able to prepare the necessary environments for providing the content 

that will enable secondary school students to develop both their digital literacy skills 

and their computer programming self-efficacy in their education. Therefore, it can be 

said that the creation of courses in which prospective teachers can develop their digital 

literacy and programming skills in their university education will contribute 

significantly to the development of students’ information and computational thinking 

self-efficacy. 

 

7. Conclusion and Recommendation 

 

As a result, it was determined that there were significant relationships between middle 

school students’ digital literacy skills, computer programming self-efficacy, and 

computational thinking self-efficacy. It was found that digital literacy skills and 

computer programming self-efficacy together had a great effect on the computational 

thinking self-efficacy of middle school students. Then, it was observed that computer 

programming self-efficacy alone predicted computational thinking self-efficacy, and 

that finally, digital literacy skills predicted computational thinking self-efficacy. In 

addition, when computer programming self-efficacy was included in the relationship 

between digital literacy skills and computational thinking self-efficacy of middle school 

students, it was determined that the effect of digital literacy skills on computational 

thinking self-efficacy decreased due to the addition of computer programming self- 

efficacy. Therefore, to design learning environments that will improve middle school 

students’ computational thinking self-efficacy for future research, it is suggested that 

students’ digital literacy skills and computer programming self-efficacy should be 

reviewed by considering the model revealed within the scope of the research. It is also 

suggested to research the effects of programs that will address these skills in the future 

and to compare them with similar and different studies. The study also showed that both 

digital literacy skills and computer programming skills directly affect computational 

thinking skills. However, when the effect size is examined, it is seen that the effect size 

of computer programming on computational thinking is higher. Therefore, countries 

should focus on activities that will improve computer programming skills to develop 

computational thinking skills in their education curricula. If necessary, digital literacy 

can be integrated into different courses to develop computational thinking skills (Jawawi 

et al., 2022; Yeni et al., 2022). Computer programming can be designed as a separate 

course within computer science courses to cover more time. From this perspective, the 

changes made in the programs of countries such as the USA, India, Australia, the UK, 

Italy, Finland, and Poland (Bocconi et al., 2016; Falkner et al., 2018; Shah, 2019) can be 

considered as more appropriate moves to increase computational thinking skills. Finally, 

to discover new variables that may affect computational thinking self-efficacy, it is 

suggested to examine the sub-dimensions affecting computational thinking skills, 

computer programming skills, and digital literacy skills. 

 

8. Limitation 

 

In this study, there are some limitations arising from data collection tools, participants 

and methodological preferences. The first of these is the data collection tools. In the 

data collection tools, "Digital Literacy Scale" was used to measure the concept of digital 

literacy, "Computer Programming Self-Efficacy Scale" for computer programming self- 

efficacy and "Computational Thinking Self-Efficacy Scale" for computational thinking 



self-efficacy. The analyses made with these scales may not objectively reflect the actual 

performance of the participants. Therefore, it may be useful to make more concrete 

experimental measurements of the participants. Secondly, quantitative research methods 

were used to analyze the hypotheses in this study. The exclusion of qualitative data in 

the study limited the opportunity for participants to fully express their understanding 

and experiences. Thirdly, the participants of the study were limited to secondary school 

students selected from a specific sample. And finally, fourthly, the model used in the 

study and the relationships identified between them are limited within a specific 

framework based on the literature. 
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Computer Programming Self-Efficacy Scale 
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I24 I can enable the program to  produce accurate results.      

I6 I can solve the problem via different solutions.      

I16 I know how to use the programming variables.      

I22 I can operate the program I have developed.      

I27 I can record the program I have developed.      

I31 I can explain my idea of software project step by step.      

I30 
Among the multiple software projects, I select the one that is the fittest for 

the criterion. 

     

I5 I select the fittest knowledge for solving the programming problem.      

I4 
I investigate the knowledge that is required for solving the programming 

problem. 

     

I10 
Among various steps of solution, I select the fittest one for the solution to 

the programming problem. 

     

I7 I can determine the fittest solution to a problem.      

I25 I can make changes on the program.      

I15 
I can make preparations (like determining the variables and processes)  

required  for solving the programming problem. 

     

I3 
I can make an interpretation regarding  whether  or  not  a 

programming problem could be solved. 

     

I8 
I can suggest different solutions in order to solve the programming 

problems. 

     

I26 I can correct the mistakes about the coding in the program.      

I19 I determine the solution to the programming problem step by step.      

I20 I know the stages of programming.      

I29 I can explain the process of developing a software project.      

I17 
When  necessary,  I  can change the order of the processes designed for 

solving a programming problem. 

     

I28 I can share my program with other people via the internet.      

I23 I can enable the perfect functioning of the program.      

I14 
I can discuss the different steps being developed for solving the 

programming problem. 

     

I13 I can correct a programming problem whose solution steps are given wrong.      

I21 I know where to write the program codes.      

I12 I share the steps of solution to the programming problem with my friends.      

I2 
I can solve complex programming problems by separating them into smaller 

sub-problems. 

     

I1 I can understand whether a problem is a programming problem or not.      

I19 I know what the operators +, -, *, /, >,<, = mean in a programming.      

I18 I can use the cycle instead of repeating instructions.      

I11 I can show the steps of solution by drawing figures on paper.      
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I1 I recognize repetitive structures in data or images.      

I2 
I evaluate the steps necessary for solving the problem from different 

perspectives. 

     

I3 I carry out more than one task at the same time to solve a problem.      

I4 
I distinguish whether a problem I encounter is similar to problems I 

have encountered before. 

     

I5 I analyze the data I collect to solve the problem.      

I6 I relate problems to real life.      

I7 I sort data according to their types (text, number, sequence, etc.).      

I8 I understand whether the problem consists of sub-problems.      

I9 I decide whether the data to be used to solve the problem is sufficient.      

I10 I comment on the data I use to solve the problem.       

I11 
I make connections between the problem I encounter and the problems I 

have encountered before. 

     

I12 
If the problem has sub-problems, I manage the solution processes of 

these sub-problems. 

     

I13 
I find the fastest solution that works correctly among different process 

steps. 

     

I14 
I understand how a problem I encounter differs from problems I have 

encountered before. 

     

I15 
I organize the data I collect in a way that is more understandable for 

solving the problem. 

     

I16 
I decide whether the problem solution I choose is appropriate for the 

purpose. 

     

I17 
If the problem has sub-problems, I break it down into smaller sub-

problems. 

     

I18 I develop different solutions for solving a problem.      

 

 


