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ABSTRACT 

Background and Purpose: Computational thinking (CT) has emerged as a fundamental competence 

for problem solving in the digital age. However, the development of CT skills is not determined solely 

by technical exposure to technology; affective factors such as students’ attitudes toward computers may 

also play a significant role. This study aimed to examine the relationship between middle school 

students’ computational thinking skills (CTS) and their attitudes toward computers (ATC), while also 

investigating how these variables differ according to selected demographic and technological factors. 

 

Methodology: The study employed a correlational survey design and was conducted with 439 sixth- 

and seventh-grade students from five public middle schools in Mersin, Türkiye. Data were collected 

using the Attitudes Toward Computers Scale and the Computational Thinking Levels Scale. Descriptive 

statistics, independent samples t-tests, one-way ANOVA, and Pearson correlation analysis were utilized 

for data analysis. 

 

Findings: The findings revealed that gender did not produce a significant difference in CTS; however, 

male students reported significantly higher ATC scores than female students. Prior coding experience 

was associated with significantly higher levels of both CTS and ATC. In contrast, smartphone 

ownership and social media use did not lead to significant differences in either variable. Additionally, 

students with lower daily internet usage demonstrated significantly higher CTS scores than those with 

heavier internet use. Correlation analysis indicated a moderate positive relationship between CTS and 

ATC, suggesting that more positive attitudes toward computers are associated with stronger 

computational thinking skills.  

 

Contributions: This study makes a significant contribution to the literature by empirically challenging 

the "digital native" assumption, demonstrating that passive technology access—such as smartphone 

ownership and heavy internet usage—does not translate into computational proficiency. By establishing 

a robust link between affective dispositions ("will") and cognitive performance ("skill"), the findings 

highlight that structured coding experience, rather than mere exposure, is essential for fostering both 

computational thinking and positive technological attitudes. 
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experience, digital literacy. 
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1.0 INTRODUCTION 

In the 21st century, the capacity to resolve intricate issues through computer science principles 

has been acknowledged as a fundamental literacy. Computational Thinking is a set of skills 

that goes beyond what professional computer scientists know and is becoming more and more 

important for all students (Wing, 2006). Particularly at the middle school level, students 

undergo a critical developmental transition from concrete to abstract thinking.  It is during these 

years that Information Technologies and Software courses play an important part, not just in 

teaching coding syntax, but in cultivating broader cognitive habits such as abstraction, 

decomposition, and algorithmic thinking (Grover & Pea, 2013). 

However, a paradoxical situation arises regarding the technological fluency of today’s 

students, called as “Generation Z” or “Digital Natives”. Even if this generation could use 

actively smartphones or tablets interfaces with high proficiency, this familiarity is often limited 

to the consumption of digital content rather that their production (Kirschner & De Bruyckere, 

2017). Easy access and intense usage of mobile devices may mask a potential deficiency in 

students’ interactions with traditional computing environments (Fraillon et al., 2020). Research 

indicates that children’s use of computers and digital technologies is largely oriented toward 

entertainment activities such as playing online games, with a growing preference for mobile 

devices as the primary platform for gaming (Twenge & Campbell, 2018; Paulus et al., 2018). 

Moreover, while digital engagement is widespread, studies suggest that frequent internet use 

does not necessarily translate into higher levels of digital competence, computational thinking, 

or positive attitudes toward computers (Fraillon et al., 2020; Reychav & McHaney, 2017). 

Consequently, the assumption that high level of daily internet usage translates into a positive 

attitude toward computers or high computational proficiency requires critical re-evaluation. 

Moreover, the development of these cognitive skills does not occur in isolation.  

Educational outcomes are often the result of a complex relationship between a student's skills 

and their affective dispositions.  Recent literature suggests that "Attitude Toward Computers" 

serves as a foundational element for engagement in digital learning.  Since computers are the 

primary medium through which computational thinking is often practiced and assessed, a 

student's positive or negative stance toward this tool can significantly facilitate or hinder their 

learning process.  Therefore, addressing computational thinking skills in connection with 

computer attitudes provides a more holistic view of student readiness (Durak & Saritepeci, 

2018). This study aims to examine the theoretical foundations of CT and the construct of 

attitudes toward computers within the context of middle school education. Moreover, 

considering the diverse socioeconomic and digital backgrounds of students, it is imperative to 

investigate how these two variables - Computational Thinking Skills (CTS) and Attitudes 

Toward Computer (ATC) - vary across different demographics, such as gender, computer 

ownership, and internet usage habits. This research seeks to unravel the synergistic relationship 

between students' attitudes toward the tool (the computer) and their proficiency in the craft 

(computational thinking). 

2.0 LITERATURE REVIEW 

2.1 Computational Thinking 

Computational thinking, according to Jeannette Wing (2006), is "solving problems, designing 

systems, and understanding human behavior, by drawing on the concepts fundamental to 

computer science" (p. 33). Several frameworks have been put together to operationalize CT for 

educational settings in the wake of this groundbreaking definition. A three-dimensional 

framework was proposed based on their work with the Scratch programming environment by 

Brennan and Resnick (2012). This framework consists of three interconnected dimensions. 
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First, computational concepts act as the "building blocks" of programming that designers use, 

such as sequences, loops, parallelism, events, and conditionals. Second, computational 

practices refer to the iterative processes and habits of mind that occur during creation, including 

testing and debugging, reusing and remixing, and abstracting and modularizing. Finally, 

computational perspectives capture the shifts in students' understanding of themselves and their 

relationship to the digital world, focusing on expressing oneself, connecting with others, and 

questioning technological systems. 

While these frameworks describe the nature of CT, translating them into measurable 

constructs is essential for empirical research. In the context of measurement, Korkmaz et al. 

(2017) developed the Computational Thinking Levels Scale (CTS), which provides a nuanced 

view of CT by identifying five distinct factors that illustrate its multifaceted nature. The first 

factor, creativity, involves being able to approach challenges creatively and come up with 

original solutions. This includes not only artistic expression in the context of CT but also the 

innovative use of computational tools to resolve unclear issues. Second, algorithmic thinking 

refers to the ability to create detailed methods for solving an issue, which is the fundamental 

logic of programming that includes conditionals, loops, and sequencing. Third, cooperativity 

indicates a readiness to cooperate. The ability to collaborate, pair program, and build upon the 

work of others is crucial because modern computing problems are rarely solved in isolation. 

Furthermore, critical thinking encompasses the skill of evaluating information, identifying 

logical errors (debugging), and making reasoned judgments about the efficiency or correctness 

of a solution. Finally, problem solving represents the ability to identify the problem, break it 

down into smaller, more manageable components, and put a solution in place. 

 This multifaceted structure shows that computational thinking (CT) is a complicated 

cognitive process that overlaps with mathematical reasoning thinking and general problem-

solving capabilities rather than being a single technical skill. Therefore, it's critical to 

differentiate between "coding" and "computational thinking". In academic literature, these 

terms represent different concepts, despite the fact that they are frequently used 

interchangeably in popular discourse. The technical process of creating computer instructions 

in a particular language is known as coding, or programming. On the other hand, the cognitive 

process that comes before and makes coding possible is known as computational thinking 

(Shute et al., 2017). CT includes a wider range of problem-solving abilities, such as formulating 

problems so that computers can be used to solve them, as is often mentioned in the literature 

(Barr & Stepshenson, 2011). While coding is a powerful tool for expressing and testing 

computational thoughts, CT itself is a transferable thinking style applicable even in 

"unplugged" contexts without a computer. Hence, this perspective positions CT not merely as 

a vocational skill for future computer scientists, but as a universal problem-solving competence 

that empowers students to decompose and resolve complex, open-ended problems they 

encounter in real-world scenarios (Yadav et al., 2014). 

2.2 Attitudes Toward Computers 

Attitude is generally defined as a tendency to react positively or negatively toward a certain 

object, person, or situation (Eagly & Chaiken, 1993). In the context of educational technology, 

"Attitude Toward Computers" encompasses students' feelings of anxiety, perceived usefulness, 

and liking of computers (Aybek & Demirtaşlı, 2014). Although this construct emerged in the 

early days of educational computing, it remains critically relevant in today's world. While 

modern students are often surrounded by technology as especially smartphones, a distinction 

must be made between passive consumption and active computational creation. A student may 

be proficient at using a smartphone yet feel anxious or hesitant when tasked with controlling 

the computer through programming. In addition, In addition, international large-scale 

assessments indicate that many adolescents lack proficiency in essential computer-based tasks 
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such as creating digital documents, preparing presentations, or developing web-based content, 

despite frequent exposure to digital technologies (Fraillon et al., 2020; Siddiq et al., 2016). In 

this sense, attitude functions as the "will" in the "Will, Skill, Tool" model of learning 

(Christensen & Knezek, 2008). With this model, attitude represents the internal disposition that 

determines whether a learner effectively utilizes their available resources. While "tools" (access 

to technology) and "skills" (competence) are necessary conditions for learning, they are not 

sufficient on their own. Attitude acts as a psychological barrier that regulates the activation of 

these resources. If a student has high computer anxiety or lacks the motivation to engage (a 

deficit in "will"), they are likely to avoid the cognitive challenges inherent in computational 

thinking, such as trial-and-error and logical restructuring. Consequently, even a student with 

high potential and access to the best tools also may fail to perform because of their negative 

attitude. Thus, reducing computer anxiety and fostering a sense of control are fundamental 

prerequisites for unlocking deep learning in educational technology. 

2.3 The Relationship Between Computer Attitudes and Computational Thinking Skills 

Many studies consistently show a strong link between students' feelings toward technology and 

their computational thinking (CT) skills. Specifically in Türkiye, Durak and Saritepeci (2018) 

found that programming self-efficacy (β = .42) and positive attitudes (β = .31) are significant 

predictors of CT skills among secondary school students. Complementing these findings, Avcu 

and Ayverdi (2020) reported that computer programming self-efficacy served as a critical 

predictor of CT skills even among gifted middle school students. While considered as a whole, 

these studies point to a distinct pattern: students who are more confident in their computer skills 

are more likely to exhibit strong CT competencies. 

This relationship can be explained by several psychological mechanisms that influence 

the learning process. Firstly, students who have a positive attitude and high self-efficacy are 

more likely to demonstrate greater cognitive resilience. They engage more with programming 

tasks and are more likely to overcome complex debugging challenges (Tikva & Tambouris, 

2023). Conversely, negative attitudes or computer anxiety can lead to avoidance behaviours, 

which limit opportunities to practice and refine CT skills. Furthermore, the relationship appears 

to be mutual rather than one-sided. Deng et al. (2020) reported that students learning in 

supportive programming environments not only improved their CT outcomes but also 

developed greater self-confidence. Supporting this view, Günbatar (2020) found positive 

correlations between programming attitudes, self-efficacy, and CT skills. The idea that 

emotions are a key part of developing computational skills is supported by research 

emphasizing the role of affective factors, such as motivation, self-efficacy, and anxiety, in 

shaping students’ engagement and persistence in computational problem-solving tasks. 

Evidence from intervention studies further strengthens this connection. For instance, 

Koray and Bilgin (2023) demonstrated that block-based coding activities could simultaneously 

enhance both CT skills and programming self-efficacy in middle school students. That means 

pedagogical interventions can target both domains effectively. Furthermore, the connection 

above is also reinforced by the instrumentation used in these studies, with the Computational 

Thinking Scales (CTS) developed by Korkmaz et al. (2017) being widely used in the Turkish 

context to represent this connection. The results using the CTS have repeatedly confirmed that 

attitude-related factors are not only associated with overall CT, but are also related to important 

sub-scales such as algorithmic thinking and problem-solving. Moreover, the literature clearly 

states that encouraging positive attitudes toward computers and computers education is 

essential for developing high-level skills, but further longitudinal studies are required to clarify 

these relationships. 
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2.4 Importance of Study 

Although computational thinking has been increasingly studied in Türkiye, accessible evidence 

directly examining the relationship between middle school students’ attitudes toward 

computers and their computational thinking skills remains limited. Existing Turkish studies at 

the middle school level have more often focused on attitudes toward coding rather than 

attitudes toward computers (Ekinci et al., 2023; Ramazanoğlu, 2021). Although studies 

typically examine one dimension or relate it to academic achievement, few studies have 

integrated these constructs into a single explanatory model for this specific age group. 

Furthermore, there is a need to examine how general computer attitudes correlate not just with 

a total CT score, but also with its sub-dimensions, such as algorithmic thinking, problem-

solving, and abstraction. 

Clarifying the nature and strength of these specific correlations between CTS and the 

attitude towards computer is essential for verifying the relationship between variables. A strong 

positive correlation would support the theoretical expectation that affective disposition ("will") 

is linked to cognitive performance ("skill"). On the other hand, finding a weak or insignificant 

correlation would be just as important. Such a result could suggest that for these students, 

external factors like the quality of instruction or access to technology matter more than their 

personal attitudes. 

Results from this study have highly significant implications for the instructional design 

and education policy. If, as hypothesed, attitudes have significantly predicted CT skills, then 

the design of Information Technologies and Software courses needs to change from technical 

education into a teaching strategy encompassing motivational factors to decrease anxiety and 

improve self-efficacy beliefs. Therefore, this study not only builds the body of knowledge 

regarding the association between "will" and "skill" but also provides teachers with practical 

suggestions for improving the effectiveness of computer education. 

Consequently, this research is designed to provide a comprehensive analysis of these 

intertwined variables. Drawing from the identified gaps in the literature, the study seeks to 

answer the following research questions: 

 

1. Are there significant differences between students’ attitudes toward computers (ATC) 

and their computational thinking skills (CTS) based on demographic variables? 

 

a. Is there a statistically significant difference in students' Computational Thinking 

Skills (CTS) and Attitudes Toward Computers (ATC) based on their gender? 

b. Do students' Computational Thinking Skills (CTS) and Attitudes Toward 

Computers (ATC) differ significantly according to whether they have received 

prior coding training? 

c. Does owning a smartphone lead to a significant difference in students' levels of 

Computational Thinking Skills (CTS) and Attitudes Toward Computers (ATC)? 

d. Is there a significant difference in Computational Thinking Skills (CTS) and 

Attitudes Toward Computers (ATC) between students who have a social media 

account and those who do not? 

e. Do students' Computational Thinking Skills (CTS) and Attitudes Toward 

Computers (ATC) vary significantly based on their average daily internet usage 

levels? 

 

2. Is there a significant correlation between students' Computational Thinking Skills 

(CTS) and their Attitudes Toward Computers (ATC)? 
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3.0 RESEARCH DESIGN 

This study employs a correlational survey method to investigate the relationship between 

middle school students' attitudes toward computers and their computational thinking skills. A 

correlational design is a quantitative method in which investigators use a correlation statistical 

test to describe and measure the degree of association (or relationship) between two or more 

variables or sets of scores without manipulating them (Creswell, 2012). Within this framework, 

the study focuses on middle school students in Mersin, Türkiye, a demographic currently 

experiencing significant integration of Information Technologies and Software courses into 

their curriculum. By utilizing this design, the study aims to provide deep, context-specific 

insights into how cognitive (computational thinking) and affective (attitude) variables interact 

within this particular educational environment. 

3.1 Participants 

The participants were selected using the convenience sampling method. While random 

sampling is ideal, convenience sampling is frequently utilized in educational research due to 

logistical constraints regarding time, accessibility, and administrative permissions (Fraenkel et 

al., 2012). To mitigate the potential limitations of this method and ensure the sample better 

represented the broader population, participants were recruited from five different public 

middle schools located in the central districts of Mersin, rather than a single institution. The 

final sample consisted of 439 students (227 females, 51.7%; 212 males, 48.3%) attending the 

6th and 7th grades. These specific grade levels were targeted because they represent a critical 

developmental period where abstract reasoning begins to mature (Piaget, 1972), and students 

are actively engaged with coding curriculum in the Turkish education system. 

3.2 Data Collection and Instruments 

Data collection was conducted during fall semester of the 2023-2024 academic year within 

classroom settings, ensuring a controlled environment for the administration of surveys. Prior 

to data collection procedure, necessary institutional permissions were taken. Informed consent 

was obtained from the parents or legal guardians of the participants, and voluntary assent was 

provided by the students. They were provided with clear information regarding the study’s 

purpose, the strict anonymity and confidentiality of their responses, and their right to withdraw 

at any stage without penalty. The researchers provided a brief explanation about the purpose 

of the study and assured the confidentiality of the students’ responses. The administration of 

the survey took approximately 20-25 minutes for students to complete. To comprehensively 

assess the variables of interest, a survey instrument comprising three sections was utilized: 

 

Sociodemographic Information Form: In order to response research questions, the researchers 

prepared this form to gather data on the key demographic and technological variables. These 

included gender, grade level, parental education status, smartphone ownership, internet access 

at home, average daily internet usage levels, presence of active social media accounts, and prior 

coding experience. 

 

Attitudes Toward Computers Scale (ATCS): To measure the affective dimension -the “will” 

component of the students profile- the ACTS developed by Aybek (2012) was employed. This 

instrument measures students' general attitudes toward computer technologies. It is a 23-item, 

single-factor scale rated on a 5-point Likert type response format (1 = Strongly Disagree to 5 

= Strongly Agree). The original development study established construct validity through 

Exploratory Factor Analysis, revealing a unidimensional structure that explained 33.10% of 

the total variance, with all item factor loadings exceeding .30. While the original development 
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study reported a high internal consistency with a Cronbach’s alpha of .90 for Turkish samples, 

the internal consistency coefficient for the current study's sample was calculated as .90, 

indicating robust reliability.  

 

Computational Thinking Levels Scale (CTS): To measure the cognitive dimension -the “skill” 

component- computational thinking skills, the study employed the scale adapted for middle 

school students by Korkmaz et al. (2017). This 22-item instrument evaluates CT through a 

multidimensional framework consisting of five sub-factors: Creativity, Algorithmic Thinking, 

Cooperativity, Critical Thinking, and Problem Solving. The scale uses a 5-point Likert 

structure The developers established acceptable construct validity and reliability coefficients 

for secondary school samples in Türkiye. In the present study, the overall Cronbach’s alpha 

reliability coefficient for the CTS was determined as .81.  

 

Before the application, the content validity of the sociodemographic form was ensured through 

expert review by Computer Education and Instructional Technology specialists. In behavioral 

sciences, alpha values of .70 and above are generally considered acceptable, while values 

exceeding .80 indicate high reliability. The computed alpha values for the ATCS and the CTS 

in this study demonstrated that the instruments provided highly reliable measures for assessing 

the target middle school population's attitudes and computational thinking skills. 

3.3 Data Analysis 

Data obtained from the survey instruments were analyzed using SPSS Statistics version 25.0 

software package. Before the statistical tests, preliminary data screening was conducted to 

identify missing values and outliers. Then, the foundational assumptions of parametric tests 

were examined. Normality of data distribution was evaluated using skewness and kurtosis 

coefficients, which were found to be within the acceptable range of -2 to +2, indicating a normal 

distribution. In addition, the assumptions of homogeneity of variances was verified using 

Levene’s test. Following the confirmation of parametric assumptions, data analysis was carried 

out in three main phases corresponding to research questions. These tests were Independent 

Sample t-test, one-way Analysis of Variance (ANOVA), and Pearson product-moment 

correlation coefficient as correlation analysis. 

4.0 FINDINGS 

The findings are presented into two primary categories. Firstly, descriptive and inferential 

statistics (independent-samples t-tests and one-way ANOVA) are detailed to illustrate how 

students' Computational Thinking Skills (CTS) and Attitudes Toward Computers (ATC) differ 

across demographic and technological variables, including gender, prior coding training, 

smartphone ownership, social media presence, and daily internet usage. Then, the results of the 

correlation are presented to reveal the magnitude and predictive nature of the relationship 

between the affective domain (ATC) and the cognitive domain (CTS).  

An independent-samples t-test was conducted to compare CTS between male and 

female participants (Table 1).  
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Table 1: Comparison of CTS and ATC scores according to participants’ gender 

Dependent 

Variables 
Gender N 𝐗 SD df t p 

CTS 
Female 227 3,64 0,63 

436 1,72 .85 
Male 211 3,53 0,65 

ATC 
Female 227 3,56 0,61 

436 -3,86 .00 
Male 211 3,81 0,74 

 

The results indicated that there was no statistically significant difference in CTS scores based 

on gender, t(436) =1.72,p>.05. Both female participants (M=3.64, SD=0.63) and male 

participants (M=3.53, SD=0.65) demonstrated similar levels of computational thinking skills. 

As Table 1 indicates, gender-based comparisons of ATC levels were analyzed through an 

independent-samples t-test. The results indicated a statistically significant difference with 

moderate effect size in ATC scores based on gender, t(436)=-3.86,p=.005,d=0.67. Specifically, 

male participants (M=3.81,SD=0.74) demonstrated significantly higher attitudes toward 

computers than female participants (M=3.56,SD=0.61). 

 

Table 2: Comparison of CTS and ATC scores based on prior coding training experience 

Dependent 

Variables 

Prior 

Coding 

Training 

N 𝐗 SD df t p 

CTS 
Yes 245 3,67 0,66 

437 3,09 .00 
No 194 3,48 0,59 

ATC 
Yes 245 3,82 0,71 

437 4,70 .00 
No 194 3,51 0,61 

 

As Table 2 indicates, an independent-samples t-test was performed to evaluate whether prior 

coding experience influenced participants' CTS. The results indicated that there was a 

statistically significant difference with moderate effect size in CTS scores between those who 

had previous coding training (M=3.67, SD=0.66) and those who had not (M=3.48, SD=0.59), 

t(437)=3.09,p<.05, d=0.63. These results suggest that prior coding experience serves as a 

significant advantage, contributing to higher levels of computational thinking proficiency 

among students. 

An independent-samples t-test was conducted to determine if prior coding experience 

influenced participants' ATC (Table 2). The analysis revealed a statistically significant 

difference with moderate effect size between the groups, t(437)=4.70, p<.05,d=0.45. 

Specifically, participants who had previously received coding training reported more positive 

attitudes toward computers (M=3.82,SD=0.71) compared to those with no prior coding 

experience (M=3.51,SD=0.61). This suggests that early exposure to coding not only builds 

technical skills but also fosters a more favorable disposition toward computer technology. 

 

Table 3: Analysis of CTS and ATC scores in relation to smartphone ownership 
Dependent 

Variables 

Smartphone 

Ownership 
N 𝐗 SD df t p 

CTS 
Yes 265 3,56 0,64 

437 -0,91 .36 
No 174 3,62 0,65 

ATC 
Yes 265 3,66 0,69 

437 -0,71 .47 
No 174 3,71 0,67 
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An independent-samples t-test was conducted to examine whether smartphone ownership had 

a significant effect on participants' CTS. The analysis revealed no statistically significant 

difference between those who owned a smartphone (M=3.56, SD=0.64) and those who did not 

(M=3.62,SD=0.65), t(437)=-0.91,p>.05,d=0.64. These results suggest that merely possessing 

a smartphone does not lead to a significant disparity in students' computational thinking 

proficiency, indicating that such skills may be developed through other technological 

interactions or educational experiences. 

The potential impact of smartphone ownership on participants' ATC was also evaluated 

using an independent-samples t-test. The findings indicated no statistically significant 

difference in ATC scores between smartphone owners (M=3.66, SD=0.69) and non-owners 

(M=3.71,SD=0.67), t(437)=-0.71,p>.05,d=0.68. This suggests that attitudes toward computer 

technology are relatively uniform across the sample, regardless of whether participants own a 

smartphone, implying that other factors likely play a more substantial role in shaping 

technological dispositions. 

 

Table 4: Examining of CTS and ATC scores based on social media account ownership 

Dependent 

Variables 

Having a 

Social 

Media 

Account 

N 𝐗 SD df t p 

CTS 
Yes 308 3,55 0,66 

437 -0,91 .43 
No 131 3,68 0,59 

ATC 
Yes 308 3,72 0,69 

437 -0,71 .63 
No 131 3,59 0,65 

 

An independent-samples t-test was conducted to determine whether social media account 

ownership had a significant impact on participants' CTS. The results indicated no statistically 

significant difference between those who had at least one social media account (M=3.55, 

SD=0.66) and those who did not (M=3.68, SD=0.59), t(437)=-0.91,p>.05,d=0.64. This 

suggests that active presence on social media platforms does not significantly correlate with 

students' proficiency in algorithmic problem-solving or computational thinking processes.  

The potential effect of having a social media account on ATC was also evaluated using 

an independent-samples t-test. The analysis revealed no statistically significant difference in 

ATC scores between social media users (M=3.72, SD=0.69) and non-users (M=3.59, 

SD=0.65), t(437)=-0.71,p>.05,d=0.68. These findings imply that attitudes toward computer 

technology are not influenced by social media usage, indicating that technological dispositions 

are likely shaped by more substantial forms of digital engagement rather than social networking 

activities. 

 

Table 5: Comparison of CTS and ATC scores according to daily internet usage levels 

Dependent 

Variables 
 SS df MS F p n2 

Tukey Post-

Hoc 

Test 

CTS 

Between Groups 7,497 3 2,499 6,207 .00 .006 < 2h with 4-

6h, < 2h 

with ≥ 6h 

Within Groups 175,133 435 0,403    

Total 182,629 438     

ATC 

Between Groups 1,224 3 0,408 0,865 .45 .041 

- Within Groups 205,152 435 0,472    

Total 206,376 438     
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A one-way ANOVA was conducted to determine if there were significant differences in CTS 

based on daily internet usage levels. The results indicated a statistically significant effect of 

daily internet use, F(3,435)=6,207,p<.001,η2=.006, representing a statistically significant but 

practically negligible effect. Post-hoc comparisons using the Tukey HSD test revealed that 

participants who used the internet for less than 2 hours (M=3.70, SD=0.63) scored significantly 

higher than those with moderate usage group (4-6 hours; M=3.37, SD=0.64). This finding 

suggest that moderate daily internet usage is associated with a decrease in CTS scores. 

Similarly, the 6+ hours group (M=3.30, SD=0.56) scored significantly lower than the minimal 

internet use group (<2 hours, M=3.70, SD=0.63). This finding suggest that heavy daily internet 

consumption is associated with a decrease in CTS scores.  

As Table 5 indicates, moreover, a one-way ANOVA was conducted to determine if 

there were significant differences in ATC based on daily internet usage levels. The results 

showed that there is no significant effect of daily internet use F(3,435) =0.865,p>.05,η2=.041. 

These results suggest that the amount of time students spend on the internet daily does not 

significantly influence their attitudes toward computers. 

 

Table 6: Correlation between Computer Thinking Skills (CTS) and Attitudes Toward 

Computers (ATC) 
Variable M SD 1 2 

1. CTS 3,59 0,64 -  

2. ATC 3,68 0,68 .307* - 

* p < .01     

 

As predicted, a significant positive correlation was found between CTS and ATC, 

r(437)=.30,p<.01. The coefficient of determination (R2=.094) suggests that Attitudes Toward 

Computers (ATC) account for approximately 9.4% of the variance in Computational Thinking 

Skills (CTS). This indicates a moderate relationship, where more positive technological 

attitudes are associated with higher levels of computational thinking proficiency. 

5.0 DISCUSSION AND CONCLUSION 

The one of main aims of this research was to disclose the relationship between middle school 

students’ attitude towards computers (the “will”) and computational thinking skills (the 

“skill”). In addition, researchers also aimed that examining how different digital and 

demographic backgrounds changes these two constructs. The findings reveal a nuanced picture 

of 21st-century learners, challenging several popular assumptions about digital natives. 

Actually, students of the 21st century are often described as “digital natives” due to 

their frequent exposure to and use of digital technologies such as smartphones from an early 

age; however, this characterization has been increasingly questioned in the literature, which 

suggests that access to technology does not necessarily imply advanced digital or 

computational competencies (Kirschner & De Bruyckere, 2017; Helsper & Eynon, 2010). At 

this point, according to findings of this study, there were no statistically significant difference 

in CTS or ATC based on smartphone ownership or the presence of social media accounts. That 

is, middle school students’ access to smartphones and social media platforms could not 

translate into better computational thinking skills or more positive attitudes toward computers. 

This empirical evidence is consistent with recent studies emphasizing that frequent exposure 

to digital technologies does not necessarily lead to higher-order digital skills or computational 

competencies (van Laar et al., 2022; Hatlevik et al., 2021), reinforcing the argument that being 

“screen-savvy” should not be equated with being computationally fluent. Moreover, the 

findings of the study might give chance to compare students’ CTS according to their daily 

internet usage and it could be seen that heavy internet consumption was actually negative to 
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computational problem-solving. As seen in the findings of the study, students who used the 

internet for less than two hours scored significantly higher in CTS compared to their peers who 

spent 4-6 hours or more than 6 hours online daily. This negative association suggests that long-

term internet usage among middle school students is dominated by passive consumption (e.g., 

video streaming, playing games, scrolling) rather than active, cognitive production. This 

observation is strongly supported by international assessments such as the ICILS report, which 

highlights that frequent out of school ICT use for leisure does not fostersophisticated 

computational and digital proficiencies (Fraillon et al., 2020). While excessive internet usage 

consumes not only cognitive bandwidth but also time that could be spent on deeper problem-

solving tasks, it interestingly does not alter their general attitude toward computers (ATC) 

(Firth et al., 2019). This highlights a disconnect between the use of technology for 

entertainment and the utility of technology for computational thinking. 

When findings of the study were examined according to gender of the participants, it 

was observed that middle school students’ computational thinking skills (CTS) and attitudes 

toward computers (ATC) should be considered as distinct constructs that may vary 

independently. While male and female students reported similar levels of computational 

thinking skills (CTS), male students reported significantly higher or more positive attitudes 

toward computers (ATC). In terms of problem-solving skills, which are a component of CTS, 

female and male students reported comparable levels of competence, as indicated by similar 

experimental findings in the literature (Román-González et al., 2017). On the other hand, the 

inconsistency in ATC could be interpreted that cultural gender norms, which historically frame 

computer science and technology as a predominantly "male domain," may still be influencing 

female students' affective dispositions (Master et al., 2016). Therefore, based on these findings, 

female students appear to possess sufficient cognitive capacity required for computational 

thinking, even though they may face affective barriers related to computers in their social 

perceptions. 

 Another important finding of this study is the role of prior coding experience. Students 

who had received prior coding training scored significantly higher in both CTS and ATC. This 

finding suggests that coding experience supports not only algorithmic thinking and 

computational problem-solving, but also students’ more positive feelings toward computers. 

Compared with passive exposure to technology, coding offers a more active and productive 

type of engagement. Students are expected to break problems into smaller parts, design step-

by-step solutions, test their ideas, and revise mistakes. These processes likely support both 

cognitive development and a stronger sense of competence. This interpretation is consistent 

with Sun et al. (2022), who found that programming attitudes significantly predicted 

computational thinking and that programming experience was associated with both attitudes 

and CT skills. It is also supported by Totan and Korucu (2023), who reported that block-based 

coding instruction significantly improved middle school students’ computational thinking and 

attitudes toward learning coding. Taken together, the present findings indicate that prior coding 

experience is one of the most meaningful variables in this study because it strengthens both the 

skill and the will side of students’ engagement with computing. 

The findings related to internet usage can also be interpreted from the perspective of 

purposeful engagement. In the present study, spending more time online did not lead to better 

outcomes; instead, students with lower daily internet use showed significantly higher CTS. 

This pattern suggests that what students do with technology may be more important than how 

long they use it. Recent research similarly argues that the quality of ICT use is a stronger 

predictor of computational thinking than the frequency of ICT use alone (Guan et al., 2025). In 

other words, academic, productive, and problem-oriented uses of technology may support 

computational development more effectively than leisure-oriented or fragmented digital 
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activity. This interpretation is in line with the present findings and further supports the 

argument that digital exposure should not be treated as equivalent to digital competence. 

The correlation analysis revealed a significant positive relationship between CTS and 

ATC. In simple terms, students who had more positive attitudes toward computers also tended 

to have stronger computational thinking skills. This does not mean that attitude alone creates 

skill. However, it does suggest that affective factors may provide a supportive condition for 

skill development. Students who feel more comfortable with computers may be more willing 

to engage in technology-related tasks, persist when they experience difficulty, and participate 

more confidently in problem-solving processes. This interpretation is in line with Sun et al. 

(2022), who reported that programming attitudes significantly predicted CT skills. It is also 

compatible with broader research showing that stereotypes, sense of belonging, and self-

perceptions shape students’ motivation and participation in computing-related learning (Master 

et al., 2016; Master, 2021). Therefore, computational thinking should be understood not only 

as a cognitive competence, but also as an outcome that is partly shaped by students’ affective 

relationship with technology. 

 When the findings are considered as a whole, a clear pattern emerges. Middle school 

students do not automatically become stronger computational thinkers simply because they 

own smartphones, use social media, or spend more time online. Instead, more purposeful and 

structured experiences with technology appear to be much more important. In this study, prior 

coding experience stood out as the strongest educationally meaningful factor because it was 

associated with both CTS and ATC. At the same time, the positive relationship between CTS 

and ATC shows that the development of skill and attitude is connected, even if these two 

dimensions do not always improve at the same rate. This helps explain why some students may 

have the cognitive potential to perform well in computational tasks but still feel less positive 

about computers. 

 These results also carry important educational implications. First, schools should go 

beyond simply providing access to digital devices and internet connection. Access is important, 

but it is not enough by itself. Students need opportunities to use technology in active, creative, 

and problem-based ways. Second, early coding experiences should be supported because they 

appear to strengthen both computational thinking and attitudes toward computers. Third, 

teachers and curriculum designers should pay attention to the affective side of technology 

learning. The gender findings of this study suggest that girls may perform as well as boys in 

computational thinking while still reporting less positive attitudes toward computers. Similar 

patterns have been noted in the literature, where gender differences are often more visible in 

attitudes and belonging than in actual CT performance (Lin & Wong, 2024; Sun et al., 2022). 

For this reason, schools should create more inclusive learning environments that reduce 

stereotypes, build confidence, and encourage all students to see themselves as capable 

participants in computing-related learning. 

 In conclusion, this study challenges the simple assumption that growing up with 

technology automatically fosters computational thinking. The findings show that access-

oriented variables such as smartphone ownership, social media use, and extended internet 

exposure are not enough to explain stronger CTS or more positive ATC. By contrast, prior 

coding experience and positive attitudes toward computers appear to play a much more 

meaningful role. Overall, the study suggests that helping students become better computational 

thinkers is not only about giving them more technology; it is also about giving them better 

learning experiences with technology. Future studies may build on these findings by examining 

how family background, school context, and informal digital learning opportunities interact 

with attitudes and coding experience over time.  
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