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Abstract: 

The purpose of this study is to determine the perceptions and attitudes of pre-service 

science teachers toward Education 4.0 and to examine whether these attitudes differ 

significantly based on gender, grade level, and academic achievement. Designed using 

the descriptive survey model, a quantitative research method, the study was conducted 

in the spring semester of the 2023–2024 academic year with 98 pre-service teachers 

enrolled in the science education program at a public university in Türkiye. Data were 

collected using the “Education 4.0 Attitude Scale” developed by Karaman, Çalışır, and 

Taş (2020) and analyzed using SPSS 28.0. Since the data did not show normal distribution, 

non-parametric tests—Mann-Whitney U and Kruskal-Wallis H—were employed. The 

results indicated that the participants’ overall attitude toward Education 4.0 was above 

average. A statistically significant difference was observed in favor of male students in 

some sub-dimensions based on gender. Regarding grade level, a significant difference 

was found only in the “Perception” sub-dimension, in favor of second-year students. No 

significant difference was observed in attitudes according to academic achievement. The 

findings suggest that while pre-service science teachers generally hold positive attitudes 

toward Education 4.0, these attitudes may vary depending on individual and 

demographic factors in certain sub-dimensions. 
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1. Background of the Problem 

 

Education plays a fundamental role in the social, economic, and cultural development of 

societies. Therefore, global trends and technological advancements have necessitated the 

restructuring of educational systems. In recent years, industrial transformations—

especially those related to the Fourth Industrial Revolution, or Industry 4.0—have 

introduced innovations such as digitalization, automation, artificial intelligence, and the 

Internet of Things. These changes have also compelled education systems to evolve in 

parallel. One key reason is the shift in the qualifications demanded by the labor market; 

another is the change in how today’s learners’ access and interact with information. Born 

into the digital era, learners now expect more interactive, fast, flexible, and personalized 

learning experiences. They do not see technology merely as a tool but as an integral part 

of the learning process. 

 The impact of Industry 4.0 on education has given rise to the concept of Education 

4.0—a next-generation educational approach shaped by digital transformation. 

According to Fisk (2017), Education 4.0 is not merely a reflection of technological change 

but a model that supports personalized, creative, flexible, and lifelong learning integrated 

with technology. Similarly, Hussin (2018) defines Education 4.0 as a student-centered, 

innovative model that reshapes learning based on technological advances and promotes 

active participation in the digital world. In general, Education 4.0 aims to equip 

individuals with the skills required for the digital age while redefining the roles of 

teachers and students through technology integration (Öztemel, 2018; Karaman, Çalışır 

& Taş, 2020). It envisions individuals as creative, digitally literate, adaptable, and capable 

of multidimensional thinking. 

 The World Economic Forum's report titled "Schools of the Future: Defining New 

Models of Education for the Fourth Industrial Revolution" identifies eight key 

transformation points that education systems must undergo to adapt to Industry 4.0. 

These include four areas related to content and four related to learning experiences (WEF, 

2020). As shown in Table 1, these dimensions emphasize global citizenship, creativity, 

technological competence, and interpersonal skills in terms of content, and personalized, 

inclusive, collaborative, and lifelong learning in terms of experience. 

 As seen in Table 1, the transformation required by Education 4.0 necessitates a 

comprehensive restructuring of both learning content and experiences. While content 

focuses on equipping individuals with 21st-century competencies, the experience 

dimension promotes an education that is inclusive, collaborative, and continuously 

evolving. 
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Table 1: Transformation points of Education 4.0 (WEF, 2020) 

Content  

(built-in  

mechanisms  

for skills  

adaptation) 

Global citizenship skills: To include content that focuses on building awareness 

about the wider world, sustainability and playing an active role in the global 

community. 

Innovation and creativity skills: To include content that fosters skills required for 

innovation, including complex problem-solving, analytical thinking, creativity and 

systems-analysis 

Technology skills: To include content that is based on developing digital skills, 

including programming, digital responsibility and the use of technology. 

Interpersonal skills: To include content that focuses on interpersonal emotional 

intelligence (i.e. empathy, cooperation, negotiation, leadership and social 

awareness). 

Experiences 

(leveraging  

innovative 

pedagogies) 

Personalized and self-paced learning: From a system where learning is 

standardized, to one based on the diverse individual needs of each learner, and 

flexible enough to enable each learner to progress at their own pace. 

Accessible and inclusive learning: From a system where learning is confined to 

those with access to school buildings to one in which everyone has access to 

learning and is therefore inclusive. 

Problem-based and collaborative learning: From process-based to project and 

problem-based content delivery, requiring peer collaboration and more closely 

mirroring the future of work. 

Lifelong and student-driven learning: From a system where learning and skilling 

decrease over one’s lifespan to one where everyone continuously improves on 

existing skills and acquires new ones based on their individual needs. 

Note: Adapted from "Schools of the Future: Defining New Models of Education for the Fourth Industrial 

Revolution" (World Economic Forum, 2020). 

 

This transformation also reshapes the roles of teachers who design and guide learning 

experiences. Teachers are no longer seen as transmitters of knowledge but as facilitators 

who support personalized development and integrate technology effectively into 

pedagogy. Teachers are expected to possess a wide range of competencies, including 

digital literacy, creativity, problem-solving, communication, collaboration, and critical 

thinking (Asıl & Asıl, 2024; Öztemel, 2018). They should also be able to design 

personalized, technology-supported environments where students actively manage their 

own learning (Aberšek & Flogie, 2018). Education 4.0 redefines teachers as learning 

leaders who create student-centered, technology-enhanced experiences (Hussin, 2018; 

Miranda et al., 2021; Oliveira & de Souza, 2022). Teachers’ attitudes and self-efficacy in 

using technology are critical for their alignment with this paradigm (Sabuncu, Çalışır & 

Kışla, 2022). 

 Understanding how the transformation points of Education 4.0 align with science 

education is crucial, as science is inherently grounded in knowledge, technology, and 

innovation. Science education plays a vital role in developing students’ analytical 

thinking, problem-solving, scientific reasoning, and technological literacy. To cultivate 

individuals who meet the demands of Education 4.0, science education must move away 

from traditional knowledge transmission toward a student-centered, interdisciplinary, 

inquiry-based, and technology-integrated approach. Learning environments should 
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foster both scientific thinking and real-life problem solving through the effective use of 

digital tools. Aydın Ceran (2021) emphasized that science education is central to 

equipping students with 21st-century skills and that relevant policies hold transformative 

potential. 

 Pre-service science teachers play a pivotal role in this transformation. They must 

not only possess strong content knowledge but also be capable of integrating technology 

meaningfully, addressing learner diversity, and applying flexible, modern teaching 

practices. Therefore, assessing their awareness, attitudes, and readiness regarding 

Education 4.0 prior to entering the profession is essential. Such assessment is important 

for evaluating the quality of teacher training programs and predicting future 

instructional practices. Teachers’ understanding of Education 4.0 directly influences 

classroom applications and, ultimately, student outcomes. 

 Despite the significance of this topic, empirical studies examining pre-service 

science teachers’ perspectives on Education 4.0 remain limited in the literature. Most 

existing research is theoretical, highlighting the need for data-driven investigations that 

explore differences based on demographic variables. 

 This study aims to determine the perceptions and attitudes of pre-service science 

teachers toward Education 4.0 and to examine whether these differ based on gender, 

grade level, and academic achievement. The findings are expected to inform teacher 

training policies and programs by identifying how well future educators are prepared 

for the demands of the digital age. 

 The research seeks to answer the following questions: 

1) What are the general perception and attitude levels of pre-service science teachers 

toward Education 4.0? 

2) Do these perceptions and attitudes differ significantly by gender? 

3) Do they differ significantly by grade level? 

4) Do they differ significantly by academic achievement level? 

 

2. Material and Methods 

 

2.1 Research Design 

This study was designed within the framework of the descriptive survey model, which 

is one of the quantitative research methods. The descriptive survey model is appropriate 

for studies aiming to present the current situation as it is and to examine whether there 

are statistically significant differences based on specific variables. In this research, it was 

aimed to describe pre-service science teachers’ attitudes toward Education 4.0 and to 

determine whether these attitudes differ significantly in relation to certain demographic 

variables (gender, grade level, and academic achievement). 

 

2.2 Participants 

The study group consisted of a total of 98 pre-service science teachers enrolled in the 

Science Education undergraduate program at the Faculty of Education of a public 
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university during the spring semester of the 2023–2024 academic year. The participants 

were selected from an accessible student group and participated voluntarily in the study. 

Demographic characteristics of the participants are presented below. 

 
Table 2: Demographic Characteristics of the Participants 

Variable Groups f % 

Gender Female 70 71.4 

Male 28 28.6 

Grade Level 2nd Year 35 35.7 

3rd Year 37 37.8 

4th Year 26 26.5 

Academic Achievement Unsuccessful 2 2.0 

Successful 57 58.2 

Very successful 39 39.8 

Total 98 100 

Note: Percentages are rounded to one decimal place 

 

2.3 Data Collection Tool 

In this study, the "Education 4.0 Attitude Scale" developed by Karaman, Çalışır, and Taş 

(2020) was used as the data collection instrument. The scale consists of a total of 38 items 

and is structured into six sub-dimensions. It is designed as a five-point Likert-type scale 

(1 = Strongly Disagree, 5 = Strongly Agree). The sub-dimensions of the scale are defined 

as: impact on the instructor, impact on learning, perceived benefit, perception, 

applicability, and impact on socialization. 

 Some items in the scale were reverse-coded, and the necessary coding adjustments 

were made prior to data analysis. In the original study, the Cronbach’s alpha internal 

consistency coefficient was reported as .91. In the current study, the Cronbach’s alpha 

was calculated as .94, indicating a high level of internal reliability. 

 

2.4 Data Analysis 

The collected data were analyzed using the SPSS 28.0 statistical package program. First, 

reverse-coded items were recoded, and sub-dimension scores were calculated for each 

participant. To determine whether the data followed a normal distribution, the 

Kolmogorov-Smirnov test was applied. The results indicated that some sub-dimensions 

did not exhibit a normal distribution. 

 Accordingly, the Mann-Whitney U test was used for comparisons between two 

groups, while the Kruskal-Wallis H test was employed for comparisons involving three 

or more groups. For the first research question, descriptive statistics (arithmetic mean, 

standard deviation, minimum, and maximum values) were calculated. For the remaining 

research questions, appropriate non-parametric tests were used to compare groups. 
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3. Results and Discussion 

 

In this section, the findings regarding pre-service science teachers’ attitudes toward 

Education 4.0, as well as the differences based on gender, grade level, and academic 

achievement, are presented and discussed according to each research question. 

 

3.1 Attitudes Toward Education 4.0 – General Level 

The first research question aimed to determine the general level of pre-service science 

teachers’ attitudes toward Education 4.0. Descriptive statistics related to the sub-

dimensions and the total score of the Education 4.0 Attitude Scale were calculated. It was 

found that the participants’ overall attitude scores were above the moderate level (X ̄ = 

3.74, SD = 0.49). The highest mean scores were obtained in the sub-dimensions of 

Perceived Benefit (X ̄ = 3.83) and Impact on the Instructor (X̄ = 3.82), while the lowest 

scores were observed in Impact on Socialization (X ̄ = 3.11) and Perception (X ̄ = 3.30). These 

findings suggest that participants may be more cautious or undecided regarding the 

individual and social effects of Education 4.0. The descriptive statistics are presented in 

Table 3. 

 
Table 3: Descriptive Statistics for the Sub-Dimensions of the Education 4.0 Attitude Scale (n=98) 

Dimension Mean (X̄) Standard Deviation (SD) Min Max 

Impact on the Instructor 3.82 0.48 2.00 5.00 

Impact on Learning 3.76 0.54 2.00 4.92 

Perceived Benefit 3.83 0.61 2.00 5.00 

Perception 3.30 1.08 1.00 5.00 

Applicability 3.58 0.63 2.00 5.00 

Impact on Socialization 3.11 0.91 1.00 5.00 

Overall Attitude 3.74 0.49 2.03 4.87 

 

These results indicate that pre-service teachers are generally familiar with the educational 

paradigm of the digital age and approach the concept of Education 4.0 positively. The 

high scores in the “Perceived Benefit” and “Impact on the Instructor” dimensions reveal 

that participants believe Education 4.0 practices can contribute to teaching processes and 

enhance their professional competencies. Similarly, in the original study conducted by 

Karaman, Çalışır, and Taş (2020), participants’ overall attitudes were also reported as 

positive. 

 The findings are also consistent with Hussin’s (2018) definition of Education 4.0 as 

a student-centered, flexible, and technology-integrated learning model. The willingness 

of pre-service teachers to align with this new paradigm suggests that the core principles 

of Education 4.0 are beginning to take hold within teacher education. However, the 

relatively lower means in the “Perception” and “Impact on Socialization” dimensions 

indicate that participants may still harbor hesitations about the individual and social 

aspects of this transformation. These outcomes align with Ramírez-Montoya et al. (2022), 
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who emphasize the importance of fostering higher-order cognitive competencies such as 

complex, innovative, and systems thinking within Education 4.0 frameworks. 

 Similarly, Akimov et al. (2023) emphasize in their systematic review of 21st-

century skills that adapting to the digital age requires not only technical competencies 

but also character development, self-regulation, and meta-learning capacities. In this 

context, pre-service teachers’ generally positive attitudes toward Education 4.0 should be 

reinforced with instructional practices that foster these multifaceted qualities. On the 

other hand, although Alkayış (2021) did not directly study teacher attitudes, their 

philosophical and structural evaluations of Education 4.0 also highlighted potential 

concerns about digitalization and technological transformation, which may help explain 

the lower scores in the socialization and perception dimensions. 

 In conclusion, although pre-service teachers seem generally prepared for 

Education 4.0, this readiness must be deepened through enhanced personal awareness, 

hands-on experience, and digital socialization. Therefore, it is essential to restructure 

teacher education programs in alignment with Education 4.0 components and to expand 

learning experiences that support the holistic technological and pedagogical 

development of teacher candidates. 

 

3.2 Gender-Based Differences in Attitudes Toward Education 4.0 

The second research question examined whether pre-service science teachers’ attitudes 

toward Education 4.0 significantly differed by gender. Since the data were not normally 

distributed, the Mann-Whitney U test was applied for analysis. 

 According to the results, statistically significant differences were found in the sub-

dimensions of Impact on Learning (U = 637.00, p = .007), Perceived Benefit (U = 676.00, p 

= .015), and Applicability (U = 727.50, p = .040), in favor of male participants. No 

significant differences were found in the other sub-dimensions or in the overall attitude 

score (p > .05). The results are presented in Table 4. 

 
Table 4: Attitudes Toward Education 4.0  

by Gender: Mean Scores and Mann-Whitney U Test Results 

Dimension Female (X̄) Male (X̄) U p 

Impact on the Instructor 3.77 3.93 787.00 .129 

Impact on Learning 3.67 3.99 637.00 .007 ** 

Perceived Benefit 3.74 4.05 676.00 .015 * 

Perception 3.36 3.14 1070.00 .479 

Applicability 3.49 3.80 727.50 .040 * 

Impact on Socialization 3.04 3.33 945.00 .267 

Overall Attitude 3.70 3.84 843.00 .198 

Note:  *p* < .05, **p** < .01. 

 

The findings revealed that male participants had significantly higher scores in the sub-

dimensions of Impact on Learning, Perceived Benefit, and Applicability. This suggests 

that male teacher candidates perceive Education 4.0 practices as more functional and 

applicable in learning processes. This result aligns with the findings of Miranda et al. 
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(2021), who emphasized that personalized and flexible learning environments within the 

Education 4.0 framework may be perceived differently based on individual 

characteristics. Their study highlighted the need to adapt customized learning 

experiences to students’ needs, suggesting that individual variables such as gender may 

play a determining role in attitudes toward Education 4.0. 

 Moreover, Campos and Scherer (2023), in their large-scale study across 32 

countries, found that male students tend to develop more positive attitudes toward 

technology. While female students demonstrated higher performance in digital skills, the 

researchers reported that gender-based differences in attitudes could partially explain 

the observed variation. This implies that differences in attitudes toward Education 4.0 

may also stem from individual approaches to digital technologies. 

 However, the lack of significant differences in several sub-dimensions and in the 

overall attitude score suggests that these gender-based variations are limited to specific 

areas. This indicates that female teacher candidates also possess general awareness about 

Education 4.0 but may be more cautious, particularly in terms of perceived benefits and 

applicability. Therefore, considering individual differences in the transition to Education 

4.0 is essential. To minimize gender-based disparities, it is recommended that teacher 

education programs incorporate inclusive, hands-on learning environments and ensure 

equal access to digital tools. 

 

3.3 Differences in Attitudes Toward Education 4.0 by Grade Level 

The third research question aimed to determine whether pre-service science teachers’ 

attitudes toward Education 4.0 differed significantly based on grade level. Due to the 

non-normal distribution of the data, the Kruskal-Wallis H test was conducted. 

 The analysis revealed a statistically significant difference only in the Perception 

sub-dimension (H(2) = 11.97, p = .003). The mean scores indicate that third-year students 

had lower perception levels compared to second- and fourth-year students. No 

significant differences were observed in the other sub-dimensions or in the overall 

attitude scores. The results are presented in Table 5. 

 
Table 5: Attitudes Toward Education 4.0  

by Grade Level: Mean Scores and Kruskal-Wallis Test Results 

Dimension 2nd Year (X̄) 3rd Year (X̄) 4th Year (X̄) H p 

Impact on the Instructor 3.75 3.86 3.86 3.72 .156 

Impact on Learning 3.69 3.77 3.84 2.68 .262 

Perceived Benefit 3.79 3.86 3.84 1.66 .437 

Perception 3.54 2.84 3.62 11.97 .003 ** 

Applicability 3.54 3.64 3.54 0.75 .686 

Impact on Socialization 3.14 3.07 3.15 0.48 .788 

Overall Attitude 3.68 3.73 3.82 2.42 .298 

Note: *p* < .05, **p** < .01. 

 

The results indicate that, in general, pre-service teachers’ attitudes toward Education 4.0 

did not significantly differ by grade level. However, a significant difference in the 
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Perception sub-dimension suggests that students’ mental representations of Education 4.0 

may vary across different stages of their educational experience. 

 This finding aligns with the study conducted by Sabuncu, Çalışır, and Kışla (2022), 

which found that teachers’ technological competencies significantly varied depending on 

variables such as age and professional seniority. This supports the idea that individual 

development and experience during the learning process may influence attitudes, and 

that grade level can also be a determining factor. 

 Gürsev (2022) emphasizes that the development of digital competencies is shaped 

by individuals’ time spent with technology, practice-based experiences, and active 

involvement in problem-solving. Accordingly, the relatively lower perception scores of 

third-year students may be explained by their limited pedagogical interaction with 

Education 4.0 components. 

 Furthermore, Kocaman-Karoğlu, Bal-Çetinkaya, and Çimşir (2020) suggest that in 

the context of Education 4.0 and Society 5.0, students should become individuals who not 

only use technology but also design and transform it while managing their own learning 

processes. The asynchronous internalization of such a transformation across grade levels 

may cause variation in attitudes toward abstract and future-oriented concepts like 

Education 4.0. 

 

3.4 Differences in Attitudes Toward Education 4.0 by Academic Achievement Level 

The final research question investigated whether pre-service science teachers’ attitudes 

toward Education 4.0 differed significantly based on their academic achievement levels. 

The Kruskal-Wallis H test revealed no statistically significant differences across any of 

the sub-dimensions or in the overall attitude scores (p > .05). The relevant findings are 

presented in Table 6. 

 
Table 6: Attitudes Toward Education 4.0  

by Academic Achievement Level: Mean Scores and Kruskal-Wallis Test Results 

Dimension Unsuccessful (X̄) Successful (X̄) Very Successful (X̄) H p 

Impact on the Instructor 3.80 3.80 3.85 0.80 .670 

Impact on Learning 3.38 3.73 3.82 2.63 .268 

Perceived Benefit 3.75 3.80 3.87 0.33 .849 

Perception 4.00 3.27 3.30 1.22 .542 

Applicability 3.50 3.57 3.59 0.18 .913 

Impact on Socialization 3.25 3.12 3.06 1.75 .417 

Overall Attitude 3.79 3.71 3.78 0.98 .612 

Note: *p* < .05, **p** < .01. 

 

This result suggests that attitudes toward Education 4.0 may develop independently of 

academic achievement. Similarly, in a study conducted by Göker (2021), it was reported 

that students’ attitudes toward digital learning environments were more closely related 

to personal experiences, digital literacy levels, and technological interaction skills rather 

than academic success. It was emphasized that students’ readiness for technology may 

not be directly explained by traditional indicators of academic performance. This finding 
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supports the idea that attitudes toward a technology-centered concept like Education 4.0 

may not vary significantly with academic achievement. 

 Moreover, Gürsev (2022) noted that within the scope of Education 4.0, the 

effectiveness of personalized, flexible, and technology-supported learning models 

depends more on factors such as digital awareness, access, and learning motivation than 

on academic success. Accordingly, it can be suggested that even individuals with high 

academic achievement may exhibit lower attitudes toward Education 4.0 if they lack 

sufficient pedagogical interaction with technology. 

 Similarly, in their systematic review, González-Pérez and Ramírez-Montoya (2022) 

emphasized that positive attitudes toward Education 4.0 are more strongly supported by 

frequent digital interaction, complex thinking, and experience-based learning than by 

cognitive performance alone. Their study indicated that such attitudes develop through 

character, meta-learning, and integrated learning experiences with technology. 

 Finally, Sabuncu, Çalışır, and Kışla (2022) reported that pre-service teachers’ self-

efficacy and attitudes toward digital technologies are shaped more by their experiences 

and interactions with technology than by academic success. This reinforces the present 

study’s findings, highlighting that academic achievement is not the sole determinant of 

attitudes toward Education 4.0. Instead, the diversity of digital experiences and the 

acquisition of hands-on learning with technological tools play a more substantial role. 

 

4. Recommendations 

 

Based on the findings of this study, the following recommendations are proposed: 

• Teacher education programs should directly incorporate Education 4.0 

components and integrate them into pedagogical practices. Pre-service teachers 

should not only be equipped with technical knowledge but also develop the 

competencies necessary to translate this knowledge into classroom applications. 

• To enhance sub-dimensions such as “Perception” and “Impact on Socialization,” 

collaborative digital activities such as group projects, problem-solving tasks, and 

scenario-based learning environments should be integrated into the curriculum. 

• In order to reduce gender-based differences, practical workshops, seminars, and 

mentorship programs should be designed to support the digital competencies of 

especially female pre-service teachers. 

• To eliminate grade-level differences, Education 4.0 content should be structured 

and progressively integrated into all years of teacher training. The lower 

“Perception” scores observed among third-year students should be addressed by 

adjusting practice opportunities and balancing content distribution over time. 

• Recognizing that attitudes are shaped more by digital experience than academic 

achievement, teacher candidates should be provided with increased opportunities 

for interaction with technology through digital materials, hands-on learning 

environments, and project-based tasks. 
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• This study was conducted with a limited sample. Future studies should be 

conducted with larger and more diverse samples, including pre-service teachers 

from different disciplines. Additionally, mixed-method research designs 

supported by qualitative approaches are recommended to gain deeper insight into 

the factors influencing attitudes toward Education 4.0. 

 

5. Conclusion 

 

This study examined the attitudes of pre-service science teachers toward Education 4.0 

and analyzed whether these attitudes differed significantly based on variables such as 

gender, grade level, and academic achievement. The findings can be summarized as 

follows: 

 The participants’ overall attitude level was found to be above moderate. While 

high mean scores were observed in the sub-dimensions of Perceived Benefit and Impact 

on the Instructor, relatively lower scores were recorded in Perception and Impact on 

Socialization. This indicates that participants found Education 4.0 practices functional for 

teaching processes but were more cautious about their individual and social implications. 

With respect to gender, male participants showed significantly more positive attitudes in 

the sub-dimensions of Impact on Learning, Perceived Benefit, and Applicability 

compared to female participants, although no significant difference was found in the 

overall attitude scores. This suggests that gender-based perceptual differences may exist 

in specific areas, while general attitudes remain relatively balanced. 

 In terms of grade level, no significant difference was found in overall attitude; 

however, a significant difference was observed in the Perception sub-dimension, 

disadvantaging third-year students. This may reflect variations in cognitive 

representations of Education 4.0 across different stages of the teacher training process, 

suggesting that such representations may develop as students progress through their 

education. 

 Regarding academic achievement, no significant differences were found in any 

sub-dimension or the overall attitude scores. This finding implies that attitudes toward 

Education 4.0 may be shaped more by digital experiences, interaction with technology, 

and pedagogical awareness than by academic success alone. 

 In conclusion, pre-service science teachers generally demonstrated a positive 

attitude toward Education 4.0. However, these attitudes showed variation across certain 

sub-dimensions depending on demographic factors, highlighting the importance of 

designing teacher education programs that support both technological competence and 

inclusive pedagogical development. 

 

Acknowledgements 

The authors would like to thank all the participants for their voluntary involvement in 

this study. This research was conducted without any financial support or external 

assistance. 

about:blank
about:blank
about:blank
about:blank
about:blank


Haluk Yilmaz, Mehmet Tunçel 

AN INVESTIGATION OF PRE-SERVICE SCIENCE TEACHERS’  

PERCEPTIONS AND ATTITUDES TOWARD EDUCATION 4.0 

 

European Journal of Education Studies - Volume 12 │ Issue 7 │ 2025                                                                                   36 

Conflict of Interest Statement 

The authors declare no conflicts of interest. 

 

About the Author(s) 

Haluk Yılmaz is a PhD candidate in Science Education at Niğde Ömer Halisdemir 

University, Türkiye. His research interests include Education 4.0, educational 

technologies, digital transformation in teacher education, and 21st-century skills. He is 

currently working as a lecturer under the Rectorate of Niğde Ömer Halisdemir 

University. He is an active member of several academic networks and holds an ORCID 

ID: https://orcid.org/0000-0002-3639-2371.  

Prof. Dr. Mehmet Tunçel is a faculty member and the head of the Department of 

Mathematics and Science Education at the Faculty of Education, Niğde Ömer Halisdemir 

University. His research interests include chemistry, science teaching, and teacher 

education. He teaches various undergraduate and graduate-level courses and has 

numerous publications in the field of science education. He is affiliated with national and 

international academic platforms and holds an ORCID ID: https://orcid.org/0000-0003-

2481-8600.  

 

 

References 

 

Abersek B, Flogie A, 2018. Evolution of competences for new era or Education 4.0. 

Conference presentation at Odessa Polytechnic State University, Odessa, Ukraine. 

https://www.researchgate.net/publication/328737810 . Accessed March 2025. 

Akimov N, Kurmanov N, Uskelenova A, Aidargaliyeva N, Mukhiyayeva D, Rakhimova 

S, Raimbekov B, Utegenova Z, 2023. Components of education 4.0 in open 

innovation competence frameworks: Systematic review. Journal of Open 

Innovation: Technology, Market, and Complexity 9(1): Article 100037. doi: 

10.1016/j.joitmc.2023.100037 

Alkayış A, 2021. Eğitim felsefesi perspektifinden dijitalleşme ve Eğitim 4.0. Bingöl 

Üniversitesi Sosyal Bilimler Enstitüsü Dergisi (BUSBED) 21: 221–237. doi: 

10.29029/busbed.818165 

Asıl M, Asıl E, 2024. Eğitim 4.0 perspektifinde öğretmen becerilerinin incelenmesi. Recep 

Tayyip Erdoğan Üniversitesi Eğitim Fakültesi Dergisi (REFAD) 4(1): 21–39. 

Aydın Ceran S, 2021. 21. yüzyıl becerileri bağlamında fen eğitiminin bugünü ve geleceği: 

Türkiye perspektifinde bir analiz. İnsan ve Toplum Bilimleri Araştırmaları Dergisi 

10(4): 3191–3218. 

Campos DG, Scherer R, 2023. Digital gender gaps in students’ knowledge, attitudes and 

skills: An integrative data analysis across 32 countries. Education and Information 

Technologies 29(1): 655–693. doi: 10.1007/s10639-023-12272-9 

about:blank
about:blank
about:blank
about:blank
about:blank
https://orcid.org/0000-0002-3639-2371
https://orcid.org/0000-0003-2481-8600
https://orcid.org/0000-0003-2481-8600
https://www.researchgate.net/publication/328737810


Haluk Yilmaz, Mehmet Tunçel 

AN INVESTIGATION OF PRE-SERVICE SCIENCE TEACHERS’  

PERCEPTIONS AND ATTITUDES TOWARD EDUCATION 4.0 

 

European Journal of Education Studies - Volume 12 │ Issue 7 │ 2025                                                                                   37 

Fisk P, 2017. Education 4.0… the future of learning will be dramatically different, in 

school and throughout life. Peter Fisk. https://www.peterfisk.com/2017/01/future-

education-young-everyone-taught-together/. Accessed March 2025. 

Göker SD, 2021. Eğitim 4.0 temelinde tanımlanan yeni öğretmenlik yetkinlik alanları. In: 

XII. Uluslararası Eğitim Yönetimi Forumu (EYFOR-XII) Bildiri Kitabı, Eğitim 

Yöneticileri ve Uzmanları Derneği (EYUDER), pp 15–25. 

González-Pérez LI, Ramírez-Montoya MS, 2022. Components of Education 4.0 in 21st 

Century Skills Frameworks: Systematic Review. Sustainability 14(3): 1493. doi: 

10.3390/su14031493 

Gürsev S, 2022. Eğitim 4.0 kriterleri ve TOPSİS uygulamasi ile eğitim kurumu 

değerlendirmesi. Tasarım Mimarlık ve Mühendislik Dergisi 2(2): 162–169. 

Hussin AA, 2018. Education 4.0 made simple: Ideas for teaching. International Journal of 

Education and Literacy Studies 6(3): 92–98. doi: 10.7575/aiac.ijels.v6n3p92 

Karaman G, Çalışır H, Taş K, 2020. Öğretmen adaylarının Eğitim 4.0’a karşı algı ve 

tutumlarının belirlenmesine yönelik ölçek geliştirme çalışması. OPUS–

Uluslararası Toplum Araştırmaları Dergisi 16(31): 4156–4185. doi: 

10.26466/opus.691488 

Kocaman-Karoğlu A, Bal-Çetinkaya K, Çimşir E, 2020. Toplum 5.0 sürecinde Türkiye’de 

eğitimde dijital dönüşüm. Üniversite Araştırmaları Dergisi 3(3): 147–158. doi: 

10.26701/uad.815428 

Miranda J, Navarrete C, Noguez J, Molina-Espinosa JM, Ramírez-Montoya MS, Navarro-

Tuch SA, Bustamante-Bello MR, Rosas-Fernández JB, Molina A, 2021. The core 

components of Education 4.0 in higher education: Three case studies in 

engineering education. Computers & Electrical Engineering 93: 107278. doi: 

10.1016/j.compeleceng.2021.107278  

Oliveira KKS, de Souza RAC, 2022. Digital transformation towards Education 4.0. 

Informatics in Education 21(2): 283–309. doi: 10.15388/infedu.2022.13 

Öztemel E, 2018. Eğitimde yeni yönelimlerin değerlendirilmesi ve Eğitim 4.0. Üniversite 

Araştırmaları Dergisi 1(1): 25–30. doi: 10.26701/uad.371662 

Ramírez-Montoya MS, Castillo-Martínez IM, Sanabria-Zepeda J, Miranda J, 2022. 

Complex thinking in the framework of Education 4.0 and open innovation—A 

systematic literature review. Journal of Open Innovation: Technology, Market, 

and Complexity 8(1): 4. doi: 10.3390/joitmc8010004  

Sabuncu FH, Çukurbaşı Çalışır E, Kışla T, 2022. Eğitim 4.0 sürecinde öğretmenlerin 

teknoloji yeterliği öz değerlendirmelerinin incelenmesi. In: 2nd International 

Conference on Educational Technology and Online Learning – ICETOL 2022 Full 

Paper Proceedings, pp 275–288. 

World Economic Forum, 2020. Schools of the future: Defining new models of education 

for the Fourth Industrial Revolution. 

https://www.weforum.org/publications/schools-of-the-future-defining-new-

models-of-education-for-the-fourth-industrial-revolution/. Accessed 17 March 

2025. 

about:blank
about:blank
about:blank
about:blank
about:blank
https://www.peterfisk.com/2017/01/future-education-young-everyone-taught-together/
https://www.peterfisk.com/2017/01/future-education-young-everyone-taught-together/
https://www.weforum.org/publications/schools-of-the-future-defining-new-models-of-education-for-the-fourth-industrial-revolution/
https://www.weforum.org/publications/schools-of-the-future-defining-new-models-of-education-for-the-fourth-industrial-revolution/


Haluk Yilmaz, Mehmet Tunçel 

AN INVESTIGATION OF PRE-SERVICE SCIENCE TEACHERS’  

PERCEPTIONS AND ATTITUDES TOWARD EDUCATION 4.0 

 

European Journal of Education Studies - Volume 12 │ Issue 7 │ 2025                                                                                   38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
Creative Commons licensing terms 
Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms 

will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community 
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that 

makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this 
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Education Studies shall not 

be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflicts of interest, copyright violations and inappropriate 
or inaccurate use of any kind content related or integrated into the research work. All the published works are meeting the Open Access Publishing 
requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes under a 

Creative Commons Attribution 4.0 International License (CC BY 4.0).  

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

