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ABSTRACT 

Coding is a language that enables communication through the utilization of information and communication 

technologies, and coding education is very important in providing individuals with 21st-century skills. Previous studies 

reported that coding education is not just about creating a program, but also that it can offer original solutions to the 

problems that students encounter. Coding education, which is included in the education of information and 

communication technologies, allows students to gain many skills. Coding education provides students with the skills of 

problem solving, creative thinking, analytical thinking, identifying the relationships between events or situations, 

noticing their own mistakes, and analyzing their consequences. Therefore, this study aims to investigate the attitudes of 

middle school students towards robotic coding. The study sample consists of 304 students enrolled at the middle school 

level of a private college in Kars-Türkiye. The data collection was performed by utilizing the attitude scale towards 

coding, which was developed by Yalcın, Kahraman and Yılmaz, and the validity and reliability of which were 

established. Since the obtained data exhibited a normal distribution, the independent sample t-test and ANOVA test 

were employed in the analysis. It was determined that male students’ attitudes towards robotic coding were higher. In 

addition, it was determined that the attitudes of students showed significant differences by variables such as gender, age, 

classroom, daily internet use time, and daily smartphone use time. Given the results achieved, the present study is 

expected to guide future studies and can be used as a guide model in this context. 
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1. Introduction 

From a general perspective, robotic coding education can be defined as the process of creating 

innovative products by using information from different engineering disciplines, such as mechanics, software, 

and electrical-electronic engineering. Considering this definition, it can be said that robotic coding education 

has a complex structure that includes many interdisciplinary information. Therefore, robotic coding 

education enables students to develop skills, including critical thinking, reasoning, problem solving, 

algorithmic thinking, and technological literacy. In the literature, the concept of “coding” or “programming” 

is defined as the process in which the basic structures of the programming language are logically brought 

ARTICLE INFO 

Received: 19 May 2025 | Accepted: 16 July 2025 | Available online: 28 July 2025 

CITATION 

YILDIZ EP. Examining the attitudes of middle school students towards robotic coding. Environment and Social Psychology 2025; 10(7): 3723. 
doi:10.59429/esp.v10i7.3723 

COPYRIGHT 

Copyright © 2025 by author(s). Environment and Social Psychology is published by Arts and Science Press Pte. Ltd. This is an Open Access 

article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), permitting 

distribution and reproduction in any medium, provided the original work is cited. 



Environment and Social Psychology | doi: 10.59429/esp.v10i7.3723 

2 

together to ensure the connection between hardware and software [1]. In another definition, coding refers to 

the code sequence written to solve any problem using a programming language [2]. Based on the definitions 

made in the literature, it can be said that coding is the lines of code written to make technological devices 

perform certain operations. 

In the 21st century, essential skills such as critical thinking, problem-solving, creativity, and digital 

literacy have become increasingly important. In this context, robotic coding equips students not only with 

technical abilities but also fosters the cognitive competencies demanded by this era [3]. Educational 

environments enriched with robotics activities enable learners to develop algorithmic thinking as well as 

social skills such as teamwork, communication, and self-regulation [4]. It has been emphasized that 

introducing robotics education at an early age increases students' interest in STEM fields and positively 

impacts their cognitive development [5]. Moreover, robotic applications are reported to enhance students’ 

motivation and contribute to the development of positive attitudes toward learning [6]. Therefore, robotic 

coding is considered a critical area of learning for fostering 21st-century skills. 

As technology continues to evolve rapidly, integrating robotics and programming into education has 

become essential for preparing students for future careers. Robotic coding not only supports STEM learning 

but also enhances computational thinking and real-world problem-solving abilities [7]. Students engaged in 

robotics projects tend to demonstrate higher levels of engagement, perseverance, and creativity compared to 

traditional learning approaches [8]. Furthermore, robotics education fosters interdisciplinary learning by 

connecting concepts from mathematics, science, and engineering with hands-on experiences [9]. Research 

also suggests that implementing robotics in classrooms helps reduce gender gaps in technology-related fields 

by increasing girls’ interest and confidence in coding activities [10] . Thus, robotic coding plays a pivotal role 

in equipping learners with the adaptable, interdisciplinary, and innovative mindset required in the 21st 

century. 

Robotic coding is increasingly recognized as a powerful educational tool for fostering essential 21st-

century skills. In particular, it contributes significantly to the development of problem-solving, critical 

thinking, and learning motivation among students. Through robotics-based tasks, learners are encouraged to 

generate creative solutions, engage in real-world problem scenarios, and learn from failure, thus enhancing 

their problem-solving abilities [11].The process of coding, debugging, and logical reasoning activates core 

components of critical thinking, such as analytical processing, causal reasoning, and cognitive flexibility 
[12].Moreover, students' active involvement in designing and constructing their own robotic products fosters a 

sense of ownership and success, which in turn boosts their intrinsic motivation toward learning [13]. As such, 

robotic coding provides a holistic learning environment that strengthens not only technical competence but 

also self-efficacy, resilience, and positive learning attitudes. 

For coding education to offer students the skills mentioned, they should receive this training from an 

early age. In this context, many countries have been updating their curriculum and including coding courses 

in their teaching processes to provide students with 21st-century skills [14-15-16]. Especially developed 

countries have included coding courses in their curriculum so that students can acquire coding skills starting 

from an early age [17]. It takes time to be successful in coding. Coding education, which is a complex and 

challenging process, requires patience and determination. Being successful in this process is associated with 

many variables [18-19]. Attitudes towards coding education are one of these variables. It is predicted that the 

positive or negative attitude towards coding may also affect the success in coding [20]. The concept of attitude 

has been associated with concepts such as habit, tendency and opinion [21], an affective characteristic that 

influences the learning of the individual during the learning process [22], the unity and consistency of a 
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person’s thoughts, feelings, and behaviors about an object [23], and (in some definitions) a mental state that 

occurs in the person’s brain against a certain situation [24]. In summary, students’ views and feelings towards 

coding, in other words, their attitudes, are an important dimension in this process. Knowing or revealing the 

attitudes of students towards coding is important in revealing their areas of interest. It can be stated that this 

can help them become aware of their professional orientation and make a significant contribution to the 

desired direction of the coding teaching process [25].       

Adding coding education to the curriculum is an important step in providing students with the necessary 

skills. However, providing coding education alone is not enough to provide these skills. Besides, students 

also need to have a positive attitude towards coding education. It has been emphasized that whether students’ 

attitudes towards coding are positive or negative will affect the success in teaching coding[ 20], and that even 

the success in teaching coding is directly related to attitude [26]. In this context, the factors affecting students’ 

attitudes towards coding should be known. Therefore, this study aims to investigate middle school students’ 

attitudes towards robotic coding. Given the results obtained, it is anticipated that this study will guide future 

studies and can be used as a guide model in this context.  

Understanding middle school students’ attitudes toward robotic coding is essential, as these formative 

years play a crucial role in shaping learners’ future academic and career trajectories. Positive attitudes 

toward robotics are strongly associated with increased engagement, sustained interest in STEM fields, and 

the development of problem-solving and critical thinking skills [27]. Studies have shown that when students 

perceive robotic activities as enjoyable and meaningful, their motivation to learn coding increases 

significantly [28]. Moreover, fostering early positive attitudes can help reduce anxiety around programming 

and promote a growth mindset toward technological challenges [29]. Considering that attitude is a key 

predictor of learning outcomes in technology-enhanced education, cultivating enthusiasm and confidence in 

robotics among middle school students is vital for building a future-ready generation [30].      

The number of studies examining the attitudes of middle school students towards coding is limited. The 

5th, 6th, 7th, and 8th grade students were included in the sample in previous studies [31-32]. The information 

technologies and software course, where coding studies are carried out, is taught only in the 5th and 6th 

grades.  

Studies conducted have shown that the attitudes of secondary school students towards robotic coding 

have been examined in terms of various variables and that activities in this area generally have positive 

effects on students. [33], developed an attitude scale that includes dimensions such as “curiosity”, “interest”, 

“expectation-value” and “self-confidence” and provided a systematic tool that can be used in the evaluation 

of robotic activities. [34], showed in their study in the Netherlands that robotics education positively affected 

the attitudes of female students towards STEM fields and reduced gender differences. [35], reported that 

significant increases were achieved in students' scientific curiosity and self-confidence levels with a short-

term robotics workshop. In a virtual robotics-based study conducted by [36], it was observed that students' 

interest in coding and their awareness of artificial intelligence increased through the concept of 

reinforcement learning. [37], found that a mathematics-focused robotics curriculum developed with the C 

programming language positively affected both achievement and attitude. Finally, a meta-analysis study by 
[38], showed that robotics education generally improved K–12 students’ computational thinking skills and 

attitudes toward STEM at a moderate level. When these studies are evaluated together, it can be said that 

robotics coding-based educational practices are effective in increasing the interest of middle school students, 

shaping their attitudes positively, and strengthening their learning motivation. 
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The Educational Robot Attitude Scale (ERAS), developed by [39], aimed to measure the attitudes of 

secondary school students towards educational robots, and the validity and reliability of the scale with a four-

factor structure (participation, enjoyment, anxiety, and behavioral intention) has been proven (α = .90). In 

addition [40], developed a scale called AKAER to measure teachers' attitudes, knowledge, and application 

levels towards robotic technologies in education. This scale, consisting of a total of 49 items and five factors, 

was tested in a large sample and presented a very high internal consistency value (α = .929). These scale 

studies allow the systematic measurement of attitudes towards robotic coding and educational robots at both 

student and teacher levels. 

1.1. The aim and sub-objectives of the study 

This study aims to reveal the factors that affect the attitudes of middle school students towards coding. 

Thus, the following sub-objectives were established: 

1. Is there a significant difference by gender? 

2. Is there a significant difference by age? 

3. Is there a significant difference by grade? 

4. Is there a significant difference by daily internet use time? 

5. Is there a significant difference by daily smartphone use time? 

6. What is the general attitude of middle school students towards robotic coding? 

2. Materials and methods 

2.1. Research method  

The scanning method, a quantitative research method, was employed in this study to investigate the 

variables influencing the attitudes of middle school students. This method aims to reveal some characteristics 

of a certain group. Scanning studies are those examining the interests, attitudes, skills, etc. of the participants 

included in a study regarding a subject or event [41]. In the context of this study, the attitudes of middle school 

students towards robotic coding were examined. 

Although this study is limited to students in a private school in Kars, Türkiye, the course content 

examined is in accordance with the curriculum of the Ministry of National Education and is implemented in 

a similar manner in public schools. Therefore, the students' knowledge levels and experiences on the subject 

can be evaluated on a common ground to a large extent. In addition, although the opportunities of the 

relevant private school are somewhat more advanced compared to public schools, this difference is not at a 

level that will have a decisive effect on basic education practices. Therefore, it is thought that the findings 

obtained can offer meaningful inferences for public schools with similar demographic structures. 

2.2. Universe and sample 

The study universe consists of students at the middle school level in Kars province of Türkiye, and the 

sample consists of 304 students studying at the middle school level of a private college in Kars and selected 

from this universe using easily accessible case sampling. In this context, easily accessible sampling is a non-

probability sampling technique in which samples are selected from the population only because they are 

convenient for the researcher [42]. The sample included 6th, 7th, and 8th grade students taking the Information 

Technologies and Software course, where robotic coding studies were taught. 
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2.3. Data collection tool 

The attitude scale towards robotic coding developed by [43], was employed in the present study, upon the 

permission granted by the researchers. To examine the construct validity of the first 29-item version of the 

scale, Exploratory Factor Analysis (EFA) was conducted on data from 196 seventh-grade middle school 

students. The 22-item five-factor model was obtained as a result. The scoring of the 5-point Likert-type scale 

is as follows: completely agree = 5, agree = 4, partially agree = 3, disagree = 2, and not at all = 1. The scale 

consists of 5 dimensions: interest, motivation, desire for learning, self-efficacy, and anxiety. The Cronbach’s 

α coefficient was calculated to be .91 in this study, indicating a high level of reliability [44].   

In this study, the scale was used as the data collection tool. The scale was originally developed by [43], 

and has demonstrated strong reliability in previous research through high internal consistency coefficients. In 

the current study, the Cronbach’s alpha coefficient for the scale was calculated as .91, indicating a high level 

of reliability [45]. A Cronbach’s alpha value of .90 or above suggests that the items in the scale exhibit 

excellent internal consistency. Therefore, within the scope of this study, the scale was considered a valid and 

reliable measurement instrument. Moreover, this scale has previously been applied to similar samples and 

has yielded high reliability values. In this context, the use of the scale in the present study is also supported 

by the literature [46]. 

In the analysis of the data, Cronbach's Alpha reliability coefficient was calculated to evaluate the 

internal consistency of the scale. Mean and standard deviation values at the item level were presented as 

descriptive statistics. Confirmatory factor analysis (CFA) was performed to test the structural validity of the 

scale. CFA was performed using AMOS 24 software integrated with the SPSS program. Comparative Fit 

Index (CFI), Tucker-Lewis Index (TLI) and Root Mean Square Error of Approximation (RMSEA) indices 

were used in the evaluation of model fit. Fit indices were used to measure the fit of the model with the data; 

CFI and TLI values of 0.90 and above and RMSEA of 0.08 or below indicate a good fit [47]. The results 

obtained supported that the structural validity of the scale was appropriate. 

2.4. Data collection process 

The data collection was conducted in January in the academic year 2024-2025 (in the fall semester). The 

data collection tool aiming to obtain the descriptive characteristics of the students and their attitudes towards 

coding was administered face-to-face. Before the data collection process, the students were informed, and it 

was stated that participation was voluntary. The scale was applied in the students’ free time or counseling 

classes without interrupting the teaching process, not exceeding one session (40 minutes). The data 

collection process lasted approximately 14 days. Of 324 forms obtained, 20 forms with missing data were 

excluded from the evaluation. 

2.5. Analysis of data  

The total scores were taken as the basis when analyzing the study data. In this context, the total scores 

obtained from the middle school students’ attitude scale towards coding were calculated. The data 

distribution was examined in order to determine the analyses to be conducted in the study. The Skewness 

value of the scale was calculated to be -.054 and the Kurtosis value to be -.459. The values between -1 and 

+1 indicate a normal distribution [41]. Therefore, parametric tests were employed in the data analysis, as well 

as the arithmetic mean and standard deviation. Whether the attitudes of middle school students towards 

coding show significant differences by the relevant variables was tested employing the independent samples 

t-test and ANOVA test.  
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3. Results and discussion 

The results achieved in this study are presented in this section. The order of the sub-questions of the 

study is taken as the basis for the presentation of the results. 

Table 1. Descriptive characteristics of participants 

Variables Group N % 

Gender 
Female 154 53.2 

Male 150 46.8 

Age 

12 years 101 33.9 

13 years 

14 years 

103 

100 

34.5 

31.6 

Classroom 

6th 101 33.9 

7th 

8th 

103 

100 

34.5 

31.6 

 ≤1 h 34 12..5 

Daily Internet Use Time 
1-2 h 47 17.8 

3 h 94 29.5 

 ≥4 h 129 40.2 

 ≤1 h 36 11.0 

Daily Smartphone Use Time 
1-2 h 45 15.3 

3 h 101 33..3 

 ≥4 h 122 40.4 

Total  304 100 

As seen in Table 1, 154 middle school students are female (53.2%) and 150 middle school students are 

male (46.8%). It was determined that 101 students were 12 years old (33.9%), 103 students were 13 years 

old (34.5%), and the remaining 100 students were 14 years old (31.6%). The classes in which the students 

were educated were the same, parallel to this data. 

Examining the daily internet usage of the students within the scope of other demographic data, it was 

determined that 34 students (12.5%) used it for 1 hour or less, 47 students (17.8%) used it for 1-2 hours, 94 

students (29.5%) used it for 3 hours and 129 (40.2%) students used it for 4 hours or longer. Examining the 

frequency of students’ smartphone use, it was determined that 36 students (11.0%) used it for 1 hour or less, 

45 students (15.3%) used it for 1-2 hours, 101 students (33.3%) used it for 3 hours and 122 (40.4%) students 

used it for 4 hours or longer. Considering the relevant data, the frequency of students’ both internet and 

smartphone usage draws attention. Similar to these results, [48]. reported that middle school students’ 

frequency of both computer and internet use was 4 hours or longer. 

Table 2. Robotic coding scale items mean and standard deviation values pilot application results 

    Items and Factors  X SD 

1. Developing robotic applications is enjoyable 3.48 1.42 

  2. I would like to develop new things regarding robotic applications 3.24 1.83 

3. I like robotic applications 3.55 1.60 

4. I would like to learn more about robotic coding applications 3.34 1.57 

5. Developing robotic applications makes me happy 3.12 1.54 
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    Items and Factors  X SD 

6. I believe that robotic coding applications are important for us 3.65 1.52 

7. I can help my peers who have a problem with robotic coding applications  3.26 1.51 

8. Robotic applications increase my interest in applied courses 3.52 1.64 

  9. I would like to apply what I learned about robotic applications outside of school as well 
 

3.54 

 

1.62 

10. What I learned about robotic coding applications enhances my academic achievement 3.26 1.55 

11. I would like to select a career path in robotic applications 3.44 1.63 

12. Robotic coding applications make me think 3.32 1.47 

13. I would like to constantly make robotic coding applications 3.39 1.76 

14. I would like to have a robotic coding course 3.45 1.84 

15. I would like to take a tutoring course in robotic coding 3.29 1.62 

16. I would like robotic coding to be a separate course in the curriculum 3.31 1.41 

17. I believe that I can generate new things using robotic applications 3.57 1.74 

18. I believe that I can create a solution for the problems I faced when developing robotic     

applications 
3.38 1.48 

19. I can detect the problem I faced in the applications of robotic coding 3.25 1.55 

20. I can solve the problem I encountered in the applications of robotic coding   3.36 1.76 

21. I would not like to make robotic coding 3.47 .76 

22. Robotic coding does not attract my interest  3.56 .87 

Overall Mean 3.40 1.53 

Table 2. (Continued) 

The mean for 22 items was found to vary between 3.65 and 3.12. The score limits used in the 

interpretation are 1.00-1.79, 1.80-2.59, 2.60-3.39, 3.40-4.19, and 4.20-5.00 [49]. In this context, since the 

overall mean of all items for the relevant survey is 3.40, it can be stated that students’ attitudes towards 

robotic coding are generally concentrated in the “I Agree” option. Items 21 and 22 are inverse items. The 

item with the highest mean on the scale was “I believe that robotic coding applications are important for 

us”. Given the results obtained from the scale, it was found that the students have high attitudes towards 

robotic coding. 

Table 3. Independent groups t-test results on students’ coding scores by gender 

Gender     N X Ss   Sd           t     p 

Male 

Female 

   154 

   150 

172.34 

160.11 

42.722 

38.992 

 

  508 

 

3.045 

 

.002 

As presented in Table 3, the students’ attitudes towards coding showed a significant difference by 

gender (t(508)=3.045, p<.05), with the difference being in favor of the male student group. In addition, the 

attitudes of both groups towards coding are positive. Similar to the present study [17], who examined the 

attitudes of middle school students towards robotic coding, also reported that male students have a higher 

level of attitude toward robotic coding. [50-53], also reported similar results. On the other hand, there are also 

studies that reported no significant difference by gender [16-32,54]. However, there also are studies reporting 

that female students have higher attitudes toward coding than male students do [55].  

When evaluated on a country-specific basis, it can be said that various socio-cultural factors play a role 

in male students’ higher attitudes towards robotic coding. First of all, gender roles and expectations lead to 

stereotypes that fields such as technology and engineering are more suitable for men [56]. This situation leads 
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to families and teachers consciously or unconsciously directing male students more towards technology, 

while female students are not encouraged enough in these areas [57]. In addition, allowing boys to spend more 

time with digital tools from an early age increases their familiarity with technological skills, which is 

reflected positively in their attitudes [58].  Another factor that reinforces this perception is that the heroes and 

role models identified with technology in the media and popular culture are mostly men [59]. Therefore, it 

seems that this difference in attitude is based not only on individual interests but also on social guidance, 

inequality of opportunity and gender-based expectations [60]. 

Table 4. Independent groups anova results on students’ coding scores by age 

Sub Dimensions Groups    N x̄ Ss 

 12 years  101 3.78 .89 

Age  13 years  103 3.59 .93 

 14 years  100 3.64 .84 

The significant difference between students’ robotic coding attitudes and their age variable was 

examined using the ANOVA test, and the results are shown in Table 4.1. 

The finding that age and grade level did not significantly affect robotic coding attitudes in the study 

suggests that attitudes towards this field are shaped more by students' individual interests, experiences and 

environmental factors. Although cognitive development and contact time with technology increase with age, 

opportunities for exposure to innovative applications such as robotic coding may vary depending on the 

school environment, teacher competence and out-of-school support [58]. In addition, robotic coding education 

in many schools in Türkiye is limited to specific projects, clubs or out-of-class activities; this causes students 

at different grade levels to have similar experiences [60]. On the other hand, the fact that students' interests 

may shift to different areas with increasing age may not be a determinant on attitudes by affecting their 

motivation levels [60-61]. The implementation of the curriculum in a standard framework for all grades and the 

homogeneity of in-school practices may also limit differentiation based on age and grade level [59-62]. 

Therefore, it can be said that the main factors determining attitudes are the equality of opportunity offered to 

students, the frequency of application and the quality of interaction in the teaching process, rather than age or 

class level [56-61]. 

 Table 4.1. Robotic coding attitudes anova test values by age variable 

Source of    

Variance 

Sum of 

Squares 
sd Average of squares F p Significant Difference 

Intragroup 1.10 2 .58  .69      .540 - 

Intergroup  273.67 302 .84    

Total 264.68 304     

As seen in Table 4.1, the students’ age does not affect their attitude towards robotic coding [F 

(304)=.540, p>.05]. In addition, it was determined that all three groups had positive attitudes towards coding.  

Data are similar because age groups and class variables are of the same type. Therefore, no re-tabulation was 

done. 

Table 5. Independent groups anova results on students’ coding scores by daily internet use time 

 Sub   

Dimensions 
Groups   N    x̄ Ss 

 ≤1h  34   3.07 .65 

Daily Internet 

Use Time   

  1-2 h 

  3 h 

 47 

94               

  3.16 

  3.65 

.71 

.87 
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 Sub   

Dimensions 
Groups   N    x̄ Ss 

   ≥4 h 129   3.81 .97 

Table 5. (Continued) 

The significant difference between students’ robotic coding attitudes and their daily internet use time 

variable was examined using the ANOVA test and shown in Table 5. 

Table 5.1. Robotic coding attitudes anova test values by daily internet use time  

 Source of     

   Variance 

Sum of  

Squares 
sd 

Average of  

squares 
F      p Significant Difference 

   Intragroup 120.5 3 40.16 
 

.53 
            .0011  

  Intergroup  302.9 301  8.45    

    Total 424.4 304     

As seen in Table 5.1, the students’ daily internet use time affects their attitude towards robotic coding 

[F (304)=.0011, p<.05], with the difference being in favor of student groups who use the internet for 4 hours 

or longer. In addition, it was determined that all three groups had positive attitudes towards coding. However, 

examining the middle school students’ attitudes toward robotic coding, [63]. reported no difference by daily 

internet use levels of the students. ANOVA is a statistical technique employed in comparing the means of 

three or more groups to determine whether there are significant differences between them. It is used for 

categorical independent variables and a continuous dependent variable. 

The increase in daily internet use can positively affect students' attitudes towards robotic coding and 

technology in general. The internet increases students' interest and awareness of technology by providing fast 

access to information and various educational materials. Especially in areas that require innovative and 

digital skills such as robotic coding, interactive content, online courses and communities provided over the 

internet increase students' motivation and support their learning processes. In addition, the widespread use of 

the internet allows students to meet and gain experience with technology at an earlier age, thus facilitating 

the development of positive attitudes towards technology. Similarly, international studies show that students 

who interact more with the internet and digital environments exhibit higher interest and positive attitudes 

towards technology and coding [64-65]. This situation reveals that internet use plays an important role in the 

development of students' digital skills. 

Table 6. Independent groups anova results on students’ coding scores by daily smartphone use time 

Sub  

Dimensions 
Groups   N x̄ Ss 

 ≤1h  36 3.12 .61 

Daily 

Smartphone 

Use Time   

  1-2 h 

  3 h 

    ≥4 h 

 

45 

    101 

    122 

3.21 

3.86 

3.92 

.72 

.89 

.96 

      

The difference between students’ robotic coding attitudes and their daily smartphone use time was 

investigated utilizing the ANOVA test, and the results are presented in Table 6. 

 

 

 

 



Environment and Social Psychology | doi: 10.59429/esp.v10i7.3723 

10 

Table 6.1. Robotic coding attitudes anova test values by daily smartphone use time 

Source of 

Variance 
Sum of Squares sd Average of squares F      p Significant Difference 

Intragroup 85.2 3 28.4 
 

.45 
            .0007  

Intergroup  256.6 301  8.31    

  Total 350.9 304     

  As seen in Table 6.1, the students’ daily internet use time affects their attitude towards robotic coding 

[F (304)=.0007, p<.05], with the difference being in favor of student groups who use the internet for 4 hours 

or longer. In addition, it was determined that all three groups had positive attitudes towards coding. 

The increase in the frequency of smartphone use has a positive effect on students' robotic coding and 

general technology attitudes. Smartphones provide students with access to information at any time, 

increasing their interaction with the digital world and feeding their interest in technology. Through these 

devices, students are introduced to coding applications, educational games, and various interactive platforms 

more frequently and effectively, thus strengthening their attitudes towards robotic coding. In addition, the 

social media and online communities offered by smartphones support students' learning processes by 

increasing their motivation towards technology. International studies also show that smartphone use plays an 

important role in digital skills and positive attitudes towards technology [66-67]. These findings emphasize that 

increased access to technology is a fundamental factor in attitude development. 

4. Conclusion and recommendations 

 Robotic coding is the process of programming robots to perform specific tasks using various coding 

languages and platforms. It combines computer science, engineering, and problem-solving skills, allowing 

students and professionals to develop innovative automation solutions. Robotic coding is widely used in 

industries such as manufacturing, healthcare, and space exploration, as well as in education to enhance 

STEM learning. By learning robotic coding, individuals can improve their logical thinking, creativity, and 

technical skills, preparing them for the future of technology-driven industries. 

      Robotic coding helps students adapt to the needs of the 21st century by providing them with skills 

such as analytical thinking, problem-solving, and creativity. As an important part of STEM (Science, 

Technology, Engineering, and Mathematics) education, robotic coding allows students to reinforce 

theoretical knowledge with practical applications. It also prepares the students for careers in computer 

science and engineering by developing algorithmic thinking skills. Individuals who receive robotic coding 

training from an early age can be more successful in their future professions by gaining the innovation and 

technology production competencies required by the digital age. With Robotic Coding Workshops, students 

learn about technology very easily and quickly. Robotic coding lessons develop students’ creative thinking 

skills and help them achieve extremely important gains such as collaboration, problem solving, and 

leadership. 

Robotics coding education at the middle school level increases students’ interest in technology by 

providing them with analytical thinking, problem-solving and creativity skills. This training helps develop 

basic skills in STEM fields, in addition to strengthening students’ algorithmic thinking and logical reasoning 

abilities. In addition, through robotics coding activities, students gain 21st-century skills such as teamwork, 

communication, and project management. Having these skills at the middle school age supports students’ 

future academic and professional success and can direct them towards technology-focused careers. In this 

context, students’ attitudes towards robotic coding constitute an important factor that directly affects the 
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efficiency of their learning processes in this field and their future career orientations. Students with a positive 

attitude develop their problem-solving, creativity, and analytical thinking skills, and they become more 

curious and motivated towards technology. Students who are interested in robotic coding actively participate 

in the learning process and make more efforts to overcome the challenges they encounter. In addition, 

students who approach this field positively can be more successful in STEM fields in the future by 

developing their skills in cooperation, teamwork, and critical thinking. Therefore, it is very important for 

educators and parents to encourage students to develop a positive attitude towards robotic coding. Therefore, 

this study examines middle school students’ attitudes towards robotic coding. Given the results obtained, it is 

anticipated that this study will guide future studies and can be used as a guide model in this context. 

Reviewing the literature, it can be seen that there are many definitions of the concept of attitude. As 

stated by [68], one of the most critical variables influencing individual learning during the learning process is 

affective entry characteristics. From this perspective, even if individuals forget the information they have 

learned about a subject, they retain their affective entry characteristics and/or attitudes toward that subject. 

Similarly [23], emphasized that attitudes are entirely personal and are formed as a result of a series of life 

experiences, although they may change suddenly after a single experience. An individual acquires 

knowledge about the attitude object first, then expresses this knowledge through affective responses, and 

ultimately transforms it into behavior. In short, an attitude is not an observable behavior itself but an action 

that prepares an individual to behave in a certain way. In this context, even though there are studies in 

Türkiye investigating students’ attitudes toward computers and information technologies courses, the number 

of studies specifically focusing on middle school students’ attitudes toward coding education is very limited. 

In line with this information, the present study aims to examine middle school students’ attitudes toward 

robotic coding. Given the results obtained, it is anticipated that the findings will serve as a guide for future 

studies and may be used as a reference model in this field. Remarkable results achieved in this study include 

students’ usage intensity of both the internet and smartphones. Similarly [48], reported middle school students’ 

daily computer and internet usage to be 4 hours or longer. The overall mean score of all items on the scale 

used for data collection in this study was 3.40, indicating that students’ attitudes toward robotic coding were 

generally concentrated around the “Agree” response category. The item with the highest mean score on the 

scale was “I believe that robotic coding applications are important for us.” Given the scale results, students 

were found to have high levels of positive attitudes toward robotic coding. There was a significant difference 

in students’ attitudes toward coding by gender, favoring male students. In a similar study, it was found that 

male students had more positive attitudes toward coding in comparison to female students [48].  

On the other hand, the variables of age and grade level did not significantly affect students’ attitudes 

toward robotic coding. Moreover, all three grade groups exhibited positive attitudes toward coding. Similarly 
[32], also reported no significant differences in coding attitude scores across different grade levels. Their study 

also revealed that students’ daily internet usage significantly influenced their attitudes toward robotic coding, 

with students who used the internet for four or more hours per day demonstrating more positive attitudes. 

Similarly [17], found that as students’ computer and internet usage time increased, their attitudes toward 

coding also became more positive. Finally, the present study showed that daily smartphone usage also had a 

significant effect on students’ attitudes toward robotic coding, again favoring the group of students who used 

these devices for 4 or more hours daily. Nevertheless, all three usage groups were found to have generally 

positive attitudes toward coding. Although the findings of the article show that smartphone and internet 

usage time positively affects attitudes towards robotic coding, it is an important limitation that it does not 

make a distinction as to whether this time is productive (learning-oriented) or passive (social media, 

entertainment). Because the literature emphasizes that the quality of screen time is a determinant in the 
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development of attitudes and skills towards technology [65]. It is stated that productive digital activities 

support the cognitive development of students and strengthen their positive attitudes towards technology; on 

the other hand, passive use does not provide these effects or may have negative consequences [67]. In this 

context, considering the quality as well as the quantity of screen time in research and discussions is of critical 

importance in terms of evaluating the effectiveness of robotic coding training. In future studies, collecting 

data differentiated according to the types of digital activities of students and analyzing the effects of these 

different usage patterns on attitudes will provide more holistic and practical results.  

In addition strengthening students' attitudes toward robotic coding directly contributes to the 

development of 21st-century skills such as collaboration, problem-solving, and creativity [69-70]. Gaining 

these skills at the middle school level provides significant support for students’ future academic and 

professional success. However, since this study was conducted using a cross-sectional design, it does not 

offer the opportunity to observe changes in attitudes over time. While this is a natural limitation, future 

longitudinal studies [71-72], will allow for a more comprehensive understanding of developmental processes in 

this field.  

Similar studies conducted in international contexts have highlighted the positive impact of robotics and 

coding education on students' attitudes, motivation, and cognitive development. For example [28], found that 

integrating robotics into secondary education significantly improved students’ problem-solving and 

algorithmic thinking skills. [73], demonstrated that participation in robotics-based curricula enhanced primary 

and middle school students’ engagement, collaboration, and positive attitudes toward STEM subjects. 

Another study by [74], emphasized that hands-on robotics activities increased students’ confidence in using 

technology and strengthened their teamwork and critical thinking abilities. Furthermore [75], reported that 

middle school students who participated in robotics summer camps exhibited increased interest in pursuing 

STEM careers. These findings consistently support the argument that early exposure to robotics fosters both 

technical competencies and affective engagement, which are crucial for preparing students for technology-

intensive futures. 

Curriculum Development: In order to make robotics coding education more widespread and accessible 

at the middle school level, the curriculum should be updated, and course content should be adapted to the 

student level. 

 Applied Education and Project-Based Learning: In order to increase students’ interest, more space 

should be given to practical activities, competitions, and project-based learning approaches in 

addition to theoretical information. 

 Increasing the Competencies of Educators: Teachers should be provided with training on robotics 

coding to ensure that they develop their knowledge and skills in this area. 

 Integration with STEM: Robotics coding education should be made more integrated with STEM 

courses, and students should be encouraged to develop interdisciplinary thinking skills in the fields 

of science, technology, engineering, and mathematics. 

 Studies Examining Student Attitudes: Long-term studies should be conducted to better understand 

the attitudes of middle school students towards robotics coding, and educational processes should 

be improved in line with these studies. 

 Accessibility and Infrastructure Development: In order for all students to have access to robotics 

coding education, the necessary infrastructure (computer labs, robot kits, etc.) should be provided 

in schools, and special projects should be developed in disadvantaged regions. 
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 Motivation-Increasing Reward and Incentive Systems: Coding competitions, hackathons, and 

reward systems should be created to keep students’ interest alive, and their success should be 

encouraged. 

 Increasing Parental Participation: Informative seminars and events should be organized to raise 

awareness of robotics coding among families and to direct their children to this field. 

To expand and enhance the effectiveness of robotics coding education at the middle school level, the 

curriculum should be updated and tailored to students’ developmental levels. In addition to theoretical 

knowledge, greater emphasis should be placed on applied learning, project-based approaches, and 

competitions to foster student interest and motivation. Furthermore, comprehensive training and certification 

programs must be provided to increase educators’ competencies in this field. Integrating robotics coding 

education with science, technology, engineering, and mathematics (STEM) subjects plays a crucial role in 

developing students’ interdisciplinary thinking skills. Longitudinal studies examining students’ attitudes are 

essential for the ongoing improvement of educational practices. In terms of accessibility, necessary 

infrastructure should be made available in all schools, with special projects implemented in disadvantaged 

regions. To sustain student engagement, motivation-enhancing mechanisms such as coding competitions, 

hackathons, and reward systems should be developed. Parental involvement should also be encouraged 

through informative seminars and activities to support students’ learning at home. Additionally, 

complementary approaches including extracurricular programs, personalized learning opportunities, 

interdisciplinary projects, and initiatives promoting gender equity will make robotics coding education more 

inclusive and effective. Finally, integrating technology literacy and ethics education into the curriculum will 

ensure that students use technology responsibly and conscientiously. 

These suggestions will positively affect the attitudes of middle school students towards robotics coding 

and contribute to raising more conscious and successful individuals in this field in the future. The fact that 

the study examined attitudes only at a single point in time can be considered a limitation in terms of 

revealing the changes in these attitudes over time and the effects of continuous exposure to robotic coding. 

However, this is a natural consequence of the cross-sectional design of the study and is important in terms of 

the findings reflecting the current situation at a certain period [71]. Conducting longitudinal studies to provide 

more in-depth information on the development and evolution of attitudes will allow for a better 

understanding of the dynamics of the field [72]. In addition, following this process in future studies will be a 

critical step in evaluating the effectiveness of robotic coding training over time and optimizing training 

strategies. Therefore, this suggestion of the author is a constructive approach that aims to contribute to the 

development of the field while being aware of the limitations of the study. 

Curriculum improvements, teacher training, and parental involvement recommendations are critical to 

the success of innovative educational practices such as robotic coding. However, for these recommendations 

to be effective, concrete and measurable steps need to be determined. Governments should first clarify the 

standards for robotic coding and STEM education within the framework of national education policies and 

establish competency criteria in these areas. In addition, continuous professional development programs and 

certification processes should be organized to increase the pedagogical competence of teachers in these 

technological areas. Schools should adapt the curriculum in accordance with these standards, strengthen their 

physical infrastructure such as robotic coding laboratories and practice classes, and develop performance 

indicators to monitor success. Parental involvement can be increased through regular information meetings, 

workshops, and the provision of supportive materials at home. Measurable steps should include regular 

monitoring of student participation rates in robotics coding projects, levels of participation in teacher training, 
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and implementation rates of curriculum content. In this way, policy recommendations can be transformed 

into practical and traceable actions, and permanent and positive changes can be achieved in education. 
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