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Abstract 

In our increasingly digitalized world, fostering digital literacy in education has become essential. Given the need 
to prepare students for the challenges and opportunities of the 21st century, this study investigates how creative 
learning approaches in conjunction with educational robots can significantly contribute to the development of 
these skills. Building on insights from prior research and existing literature, this study addresses key challenges 
in integrating digital tools into education, such as variability in resources and teachers’ confidence in delivering 
STEM content. A literature-based approach was employed to explore effective pedagogical methods and to 
develop a framework for teacher training (TT) tailored to incorporating educational robots. The findings 
emphasize the importance of inquiry-based and experiential learning strategies, highlighting their potential to 
enhance students’ engagement, creativity, and collaboration while building critical Computational Thinking (CT) 
skills. Additionally, the analysis identifies core components for successful TT, including fostering content 
knowledge, pedagogical strategies, and confidence in using educational robots. These results provide a 
foundation for developing targeted training modules aimed at equipping teachers with skills needed to 
implement innovative STEM and digital literacy programs. The study concludes by outlining plans for future 
research, focusing on implementing and evaluating the proposed training framework in real-world educational 
settings, ensuring its scalability and effectiveness. This research contributes to advancing STEM education and 
digital literacy through creative, technology-enhanced learning methods.  
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1. Introduction 

In today’s rapidly changing world, fostering digital literacy and STEM competencies is essential for preparing 
students to succeed in the twenty-first century (Hörmann et Sabitzer, 2020). STEM education not only equips 
learners with critical thinking, problem-solving abilities, and innovation but also prepares them to participate 
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productively in scientific practices and discourse (DeJarnette, 2012; Erdogan et al., 2017). Effective STEM 
instruction must go beyond teaching content knowledge, embracing inquiry-based approaches, hands-on 
experiences, and opportunities for students to engage in authentic, developmentally appropriate scientific 
processes (Duschl et al., 2007; Inan, 2019). These approaches allow students to actively explore, collect data, ask 
questions, and test scientific ideas while connecting prior knowledge to new experiences (Eshach & Fried, 2005; 
Frances et al., 2009). Moreover, young children’s natural curiosity, combined with their high capacity for 
cognitive development in the early years, makes this an ideal time to introduce STEM learning, helping to set a 
strong foundation for future success (Buchter et al., 2017; Shonkoff & Philips, 2000). Importantly, early 
exposure to STEM has been shown to reduce gender-based stereotypes and break down barriers to participation 
(Davidson, 2011; Kazakoff et al., 2013). The process of scientific inquiry in STEM education includes active 
exploration and participation, allowing students to engage in hands-on activities, interact with peers and mentors, 
and use the authentic tools of science (Duschl et al., 2007; Inan & Inan, 2015). Such experiences are particularly 
impactful when they align with students’ natural interests and curiosity, fostering excitement and deeper 
engagement with the subject matter (Inan, 2019). However, many teachers in primary and early childhood 
education report feeling unprepared to teach STEM topics due to limited training and confidence (Jamil et al., 
2017). Research has shown that when teachers lack self-efficacy in STEM, they tend to avoid these topics in 
their classrooms, ultimately limiting students’ exposure to critical STEM concepts (Jamil et al., 2017). This 
highlights the need for robust professional development programs that not only improve teachers’ knowledge 
and skills but also build their confidence in delivering STEM instruction (Hapgood et al., 2020; Nugent et al., 
2010; Tytler, 2020). Teachers who engage in inquiry-based professional development programs that are well-
structured and hands-on tend to develop stronger abilities to present authentic STEM experiences in their 
classrooms (Snow-Renner & Lauer, 2005; Wenglinsky & Silverstein, 2006). These programs also help teachers 
interpret children’s experiences with scientific phenomena, assess their understanding, and connect their 
observations to relevant concepts (Chalufour, 2010). Such training is particularly important given the growing 
emphasis on STEM in primary education, where many teachers remain apprehensive about their ability to 
engage students in meaningful STEM activities (Brenneman et al., 2009; Clements, 2021). Additionally, anxiety 
about STEM topics, especially mathematics, is prevalent among educators, and this anxiety can negatively 
influence student outcomes, particularly for girls (Beilock et al., 2010). To address these challenges, TT 
programs must focus on equipping educators with the skills to adapt STEM instruction to meet diverse student 
needs and interests while fostering positive attitudes toward STEM subjects (McClure et al., 2017). Creative 
solutions are required that bridge traditional learning environemnts and the digital world to develop the essential 
21-century competencies (Adera, 2025). By integrating STEM education with creative learning approaches such 
as robotics and programming, educators can address these challenges while also making STEM content more 
engaging and accessible. Research shows that the inclusion of programming and robotics in STEM education not 
only promotes Computational Thinking (CT) skills and concepts but also fosters creativity, motivation, and 
collaboration among students (Hinterplattner et al., 2021, 2024; Tengler, 2020; Tengler et al., 2020). Inquiry-
based approaches using tools like robotics enhance student engagement, encourage collaborative problem-
solving, and help students connect theoretical knowledge with practical applications (Frances et al., 2009; 
Schacteret al., 2016). Moreover, technology-driven instruction provides opportunities for children to participate 
actively in scientific inquiry and experimentation, helping them develop a deeper understanding of STEM 
concepts (Schacter & Jo, 2017). Teachers play a pivotal role in this process. When confident and enthusiastic 
about STEM topics, they inspire similar enthusiasm in their students, laying the groundwork for long-term 
engagement with STEM fields(Brenneman et al., 2009; Duschl et al., 2007). Conversely, a lack of challenge or 
engagement in STEM education can lead to frustration or disengagement among students, underscoring the 
importance of thoughtful, well-designed instruction (Hinterplattner et al., 2022). Ultimately, the success of 
STEM education depends on the development of both students’ and teachers’ competencies. By combining 
inquiry-based teaching, robust professional development, and creative learning tools like robotics, educators can 
lay the foundation for a future-ready generation equipped with the critical digital and STEM skills needed to 
thrive in an increasingly complex world (Chalufour, 2010; Hinterplattner et al., 2021, 2024; Tengler, 2020; 
Tengler et al., 2020).  

 

2. Digitalization Project in Steyr 

2.1 Background 

The city of Steyr has launched a digitalization initiative to transform the educational landscape across its 16 
public schools, including nine primary schools, six middle schools, and one polytechnic school. The project is 
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supported by a dedicated budget for acquiring classroom digital equipment. To lead the project, a STEM 
education researcher was appointed as the project leader. In collaboration with global tech company Dynatrace 
and Johannes Kepler University Linz, a multidisciplinary team was established, combining the aspects of 
education, information technology (IT), research, and business. Furthermore, these project partners were chosen 
for their established programs promoting early interest in STEM, advancing gender equality, and fostering 
essential digital skills (Blinded reference). Therefore, this partnership is unique in Steyr and demonstrates how 
cities, private companies, and research institutions can collaborate to advance digital skills and future-ready 
education.  

The initiative aims to embed the subject Digital Education (German: “Digitale Grundbildung”) in schools while 
achieving the key objectives: (1) Promoting Digital Literacy, (2) Enhancing Engagement, (3) Fostering 
Collaboration, (4) Supporting Differentiated Learning, and (5) Ensuring Equal Accessibility (see Figure 1). 

 

 
Figure 1. Key objectives of the Digitalization project in Steyr. 

To ensure efficient utilization of the budget, a key focus was placed on integrating teacher training (TT) into the 
project. Each participating school is required to have at least two teachers attend professional development TT 
sessions aimed at implementing STEM and Digital Education in their classrooms.  

The project workflow (illustrated in Figure 2) is designed to ensure high-quality instruction and establish best 
practices for effectively integrating technology into classrooms. Additionally, the initiative includes the 
development of free digital teaching materials tailored for all grade levels. These materials are intended not only 
for the participating schools but also for broader distribution, amplifying the project’s impact beyond Steyr.  
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Figure 2. Overview of the project plan and its stages of the Digitalization Project in Steyr. 

 

This collaborative effort in Steyr serves as a potential model for other Austrian cities, showcasing how 
investments in education and technology today can shape the future. It aims to inspire similar initiatives 
nationwide, expanding access to digital literacy, digital skills, and its benefits. The project is supported by 
ongoing research, which informs both planning and implementation. The initial research phase focuses on TT, 
assessing educators’ STEM knowledge, evaluating schools’ readiness for STEM integration, and identifying 
effective training strategies. This foundation enables the project to address educators’ specific needs and improve 
the overall quality of STEM education in Steyrs schools. Previous research within this project highlighted the 
importance of high-quality teacher preparation as a cornerstone for fostering strong STEM education from the 
outset (Hinterplattner et al., 2025). 

 

2.2. Findings from Previous Research 

The previous research explored the state of STEM education in elementary and secondary schools in Steyr, 
shedding light on several critical challenges and disparities that affect the delivery of STEM content 
(Hinterplattner et al., 2025). The study emphasized the significant variability in STEM resources and equipment 
available to schools, with some institutions being well-equipped and others facing significant limitations due to 
outdated or insufficient digital tools. These disparities were further reflected in the varying levels of teacher 
preparedness for delivering STEM education. While some educators had received specialized training, many 
others had not been exposed to STEM-focused professional development, resulting in a wide range of comfort 
and competency levels among teachers. Many educators expressed a clear desire for more support structures and 
professional development to help them integrate STEM into their teaching effectively. The integration of STEM 
into school curricula was similarly inconsistent. While some schools were able to offer project-based learning 
opportunities or dedicated STEM classes, others lacked the necessary resources or infrastructure to fully engage 
students in these subjects. Despite these limitations, a strong interest in STEM education was evident among 
teachers, many of whom recognized the importance of fostering students’ interests and skills through 
interdisciplinary approaches and hands-on learning. However, the lack of resources and standardized methods of 
collaboration posed significant barriers to consistent and widespread implementation of STEM initiatives across 
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schools. Finally, the research highlights the need for sustainable partnerships and collaboration, an area the 
current project aims to strengthen by fostering connections between local government, industry, and academia. 
This collaborative model, as demonstrated in the pilot project, offers a scalable and replicable framework for 
advancing digital literacy and STEM education. 

 

2.3. Research Goals and Objectives 

The findings of the previous research show the issues with fostering digital literacy in schools. The disparities in 
resources and TT highlighted in the research underscore the need for accessible, innovative tools like educational 
robots to bridge gaps and provide equitable opportunities for all schools to enhance their Digital Education 
offerings. The current project builds upon the previous research by emphasizing the importance of TT to ensure 
effective integration of digital tools into the classroom. This project aims to empower educators with the skills 
and confidence they need to use creative, hands-on methods to foster student engagement and digital literacy. 
Moreover, the previous study’s focus on the variability of STEM curriculum integration and the strong interest 
among teachers in project-based learning aligns closely with the goals of the current research. By utilizing 
educational robots, the current project offers a creative approach that addresses the resource constraints faced by 
schools while engaging students in interactive, interdisciplinary learning experiences. In conclusion, the findings 
from previous research emphasize the urgent need to address challenges in STEM education, such as disparities 
in resources, inconsistent curriculum integration, and the lack of teacher preparation. These insights highlight the 
potential of creative, hands-on learning approaches, including the use of educational robots, to bridge these gaps 
and foster essential digital competencies. Building on this foundation, the current study seeks to leverage 
existing knowledge and research to develop targeted training modules for teachers, ensuring they are equipped to 
integrate educational robots effectively into their classrooms and provide meaningful learning experiences for 
students. 

This study is guided by the following three research questions: 

1. What pedagogical approaches are most effective for integrating educational robots into STEM and 
digital literacy education, as highlighted by existing literature and prior research? 

2. What insights from previous studies can inform the development of TT programs for incorporating 
educational robots, such as Ozobots, into creative learning approaches? 

3. How can findings from the literature and prior research guide the creation of training modules to 
promote digital literacy through inquiry-based and hands-on approaches with educational robots? 

By addressing these questions, this study aims to design a scalable framework for TT that empowers educators to 
implement innovative, technology-supported learning approaches, fostering students’ digital literacy and STEM 
engagement.  

 

3. Materials and Methods 

This research adopts a qualitative approach, primarily focusing on literature review and analysis of prior research 
related to STEM education, TT, and the use of educational robots. The study is designed to inform the 
development of a TT program for integrating educational robots into creative, hands-on learning environments 
that foster digital literacy and CT. The design process includes synthesizing insights from previous research, 
identifying gaps, and formulating pedagogical strategies for TT. The analysis will focus on the challenges 
identified in earlier studies, such as insufficient resources, lack of specialized training, and the need for more 
hands-on STEM activities in primary and secondary classrooms. By analyzing these challenges and insights, the 
study will identify key areas how educational robots can be effectively incorporated to teach digital literacy. The 
results from prior studies will also inform the design of training modules that integrate inquiry-based learning 
and promote creativity. The training modules will be designed to align with the best practices identified in 
literature, providing teachers with the knowledge and tools to apply creative learning approaches in their 
classrooms. The modules will be structured progressively, starting with foundational knowledge of educational 
robots and gradually advancing to more complex concepts and teaching strategies. Since the focus is on 
developing training materials based on literature and prior research, data collection will primarily involve 
secondary sources. These will include a detailed review of past studies and the compilation of relevant data from 
educational projects that incorporated robotics and TT. The analysis will focus on identifying trends, challenges, 
and successes that can inform the training module development process. The findings from these sources will be 
used to ensure that the proposed training program addresses existing gaps in teacher preparedness and provides 
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practical, evidence-based solutions. 

 

4. Results 

4.1. Pedagogical Approaches for Integrating Educational Robots into STEM and Digital Literacy Education 

The literature review and analysis of prior research highlighted several pedagogical approaches that are effective 
for integrating educational robots into STEM and digital literacy education. Inquiry-based learning emerged as a 
key strategy, as it promotes active exploration, critical thinking, and problem-solving skills. This approach aligns 
with the findings of Duschl et al. (2007) and Chalufour (2010), which emphasize the importance of engaging 
students in scientific practices through hands-on activities and authentic experiences. Studies also highlighted the 
significance of constructivist approaches that allow students to build their understanding through 
experimentation and collaboration. Educational robots, such as Ozobots, can serve as versatile tools in 
facilitating these approaches by enabling students to program, test, and refine their solutions in a dynamic and 
interactive environment (Hinterplattner et al., 2021; Tengler, 2020; Tengler et al., 2020). Additionally, creativity 
and collaboration were identified as critical components of effective pedagogy, with previous research 
demonstrating that educational robots foster teamwork, innovation, and motivation among students 
(Hinterplattner et al., 2024; Schacter & Jo, 2017). Moreover, the literature emphasized the importance of 
scaffolding students’ learning experiences to ensure they progress from foundational concepts to more complex 
skills. Teachers play a pivotal role in this process by guiding students in connecting their prior knowledge with 
new STEM and digital literacy concepts (Wenglinsky & Silverstein, 2006).  

 

4.2. Insights from Previous Studies on Developing TT Programs 

The analysis of prior research conducted within the project revealed significant challenges in teacher 
preparedness for STEM education in Austrian schools. A lack of specialized training, coupled with limited 
confidence and self-efficacy among teachers has hindered the effective integration of STEM content, including 
robotics, into classrooms (Hinterplattner et al., 2024; Jamil et al., 2017). These findings underscore the need for 
TT programs that provide educators with the skills, knowledge, and resources necessary to implement inquiry-
based and hands-on approaches effectively. Previous studies also highlighted the potential of educational robots 
to bridge these gaps by serving as accessible and engaging tools for teaching STEM concepts (Tengler,2020). 
However, to achieve this potential, teachers require targeted training that not only introduces them to the 
technical aspects of robotics but also equips them with strategies to integrate these tools into broader curricular 
goals. Therefore, training programs should emphasize the practical application of robotics in fostering digital 
literacy and CT while addressing common challenges, such as resource constraints and varying levels of teacher 
experience. Insights from prior research further suggested that TT programs should incorporate opportunities for 
hands-on practice, collaboration, and reflection. Teachers who participated in well-structured, inquiry-based 
training programs reported significant gains in their ability to design and facilitate authentic learning experiences, 
as well as increased confidence in adapting STEM content to suit their students’ needs (Wenglinsky & 
Silverstein, 2006). 

 

4.3. Guiding the Creation of Training Modules for Promoting Digital Literacy 

The findings from the literature and previous research provided valuable guidance for designing training 
modules aimed at promoting digital literacy through inquiry-based and hands-on approaches with educational 
robots. These modules will be structured around the following key principles: 

1. Hands-on, Inquiry-Based Learning: The modules will focus on engaging teachers in active exploration 
and experimentation with Ozobots, enabling them to experience the same inquiry-based learning processes they 
will later facilitate in their classrooms (Duschl et al., 2007; Inan & Inan, 2015). 

2. Progressive Skill Development: The training will begin with foundational concepts, such as basic 
programming and understanding the functionality of educational robots, and gradually progress to more 
advanced topics, such as integrating robotics into interdisciplinary STEM projects (Chalufour, 2010; Schacter & 
Jo, 2017). 

3. Practical Applications: Teachers will be provided with concrete examples and lesson plans that 
demonstrate how to use educational robots to teach STEM and digital literacy concepts creatively. These 
applications will be tailored to different classroom contexts, ensuring scalability and accessibility for schools 



Journal of Education and Practice                                                                                                                                                      www.iiste.org 

ISSN 2222-1735 (Paper)   ISSN 2222-288X (Online)  

Vol.16, No.5, 2025 

 

71 

with varying resources (Hinterplattner et al., 2024). 

4. Reflection and Collaboration: The training will include opportunities for teachers to collaborate with 
peers, share best practices, and reflect on their learning experiences. This collaborative aspect aligns with 
research emphasizing the importance of professional learning communities in supporting teacher growth and 
confidence (Wenglinsky & Silverstein, 2006).  

By incorporating these principles, the training modules aim to empower teachers to create engaging, student-
centered learning environments that foster digital literacy and CT. Ultimately, this approach seeks to address the 
gaps identified in previous research and ensure that all students, regardless of their school’s resources, have 
access to high-quality STEM education. The elements are visually summarized in Figure 3. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Key Principles of Training Modules for Promoting Digital Literacy. 

 

5. Discussion 

The findings of this study provide valuable insights into the integration of educational robots, such as Ozobots, 
into STEM and digital literacy education. By synthesizing prior research and literature, as well as leveraging 
insights from our previous work, this study highlights several critical factors that contribute to successful TT and 
effective implementation of creative learning approaches. The literature and prior research underscore the 
importance of inquiry-based and hands-on learning strategies for integrating educational robots into the 
classroom (Chalufour, 2010; Hinterplattner et al., 2021, 2024; Tengler, 2020; Tengler et al., 2020). These 
approaches not only foster deeper engagement with STEM content but also promote higher order thinking skills 
such as problem-solving, creativity, and collaboration. Moreover, the alignment of robotics-based learning 
activities with inquiry-based practices helps bridge the gap between abstract STEM concepts and practical 
application, making these concepts accessible and engaging for students. 

One of the most significant challenges identified in prior studies is the lack of confidence and preparedness 
among educators to integrate robotics and digital literacy into their teaching. This study emphasizes the necessity 
of TT programs that are not only comprehensive but also adaptive to diverse teaching environments. The training 
framework developed in this study, visualized in Figure 2, focuses on equipping teachers with the content 
knowledge, pedagogical strategies, and practical experience required to incorporate robotics into their instruction 
effectively. The inclusion of mentorship and reflective practices further enhances the sustainability of the training 
outcomes. The disparities in resources and access to STEM education tools, as revealed in previous research, 
remain a significant barrier to equitable education. This study demonstrates that carefully designed TT programs, 
supported by inquiry-based and hands-on methodologies, can help mitigate these disparities. By focusing on the 



Journal of Education and Practice                                                                                                                                                      www.iiste.org 

ISSN 2222-1735 (Paper)   ISSN 2222-288X (Online)  

Vol.16, No.5, 2025 

 

72 

professional development of teachers, particularly in under-resourced schools, the project offers a scalable model 
for promoting digital literacy and STEM education at a broader level. While the study offers a comprehensive 
framework for integrating educational robots into STEM education, it is primarily based on existing literature 
and prior research. A limitation of the study is its lack of an empirical testing of the proposed TT program. This, 
however, is a key focus for the next phase of the project. As part of our future research, we plan to implement the 
training framework in diverse educational settings and evaluate its effectiveness through pilot programs. This 
will include analyzing the impact of TT on educators’ confidence, skills, and ability to facilitate robotics-based 
STEM education, as well as measuring student outcomes in terms of digital literacy and engagement. 
Additionally, exploring the long-term effects of robotics-based learning on students’ digital competencies and 
STEM-related interests will provide valuable insights for further refinement of the training modules. These 
future steps aim to build on the foundation established in this study, ensuring that the proposed approaches are 
both effective and adaptable across varying contexts. 

 

6. Conclusions 

This study explores a framework to equip teachers with skills and knowledge to help them utilize educational 
robots in their teaching. By addressing the challenges outlined in existing research, including a lack of teacher 
confidence and limited access to resources, this study presents a framework for TT that emphasizes inquiry-
based and hands-on pedagogical approaches. The proposed training model offers a pathway for empowering 
educators to integrate robotics into their classrooms effectively, ensuring that students are equipped with the 
digital competencies required for future success. The findings underscore the importance of early exposure to 
STEM concepts and the role of innovative teaching tools in bridging gaps in education. The next phase of this 
project will involve implementing and empirically validating the TT framework across diverse educational 
contexts. By evaluating its impact on teacher efficacy and student outcomes, the study aims to provide robust 
evidence for scaling these practices and shaping the future of digital literacy education. This work not only 
addresses existing gaps in the field but also sets the stage for sustainable and equitablea dvancements in STEM 
education.  

 

References 

Adera, N. (2025). Innovative Learning Spaces and Blended Learning: Quest for 21st Century Competency 
Teaching and Learning Approaches. In G. Areba, B. Gisore, & E. Njurai (Eds.), Creating Dynamic 
Space in Higher Education: Modern Shifts in Policy, Competencies, and Governance (pp. 139–174). 
https://doi.org/10.4018/979-8-3693-6930-2.ch006 

Beilock, S. L., Gunderson, E. A., Ramirez, G., & Levine, S. C. (2010, 2). Female teachers’ math anxiety affects 
girls’ math achievement.Proceedings of the National Academy of Sciences of the United States of 
America, 107, 1860-1863. https://doi.org/10.1073.  

Brenneman, K., Stevenson-Boyd, J., & Frede, E. C. (2009). Mathematics and science in preschool: Policy and 
practice.Buchter, J., Kucskar, M., Oh-Young, C., Welgarz-Ward, J., & Gelfer, J. I. (2017). Supporting 
stem in early childhood education. Available online: 
https://api.semanticscholar.org/CorpusID:51762489  (accessed on 26.01.2025) 

Chalufour, I. (2010). Learning to Teach Science: Strategies that Support Teacher Practice. In Collected papers 
from the stem in early education and development (seed) conference. Available online: 
https://ecrp.illinois.edu/beyond/seed/chalufour.html  (accessed on 22.07.2022) 

Clements, D. H. (2021). Learning and teaching early math : The learning trajectories approach (3rd ed.). 
Routledge.  

Davidson, C. N. (2011). Now you see it : how the brain science of attention will transform the way we live, work, 
and learn. Viking. 

DeJarnette, N. K. (2012).America’s Children: Providing Early Exposure to STEM (Science, Technology, 
Engineering and Math) Initiatives. Education, 133, 77-84. Available online: 
https://eric.ed.gov/?id=EJ996974  (accessed on 12.07.2022) 

Duschl, R. A., Schweingruber, H. A., & Shouse, A. W. (2007). Taking science to school: Learning and teaching 
science in grades k-8. The National Academies Press. Available online: 
http://www.nap.edu/catalog/11625.html  (accessed on 12.08.2022) 

Erdogan, I., Çiftçi, A., Yıldırım, B., & Topçu, M. S. (2017). STEM Education Practices: Examination of the 
Argumentation Skills of Pre-service Science Teachers. Journal of Education and Practice, 8, 164-173. 



Journal of Education and Practice                                                                                                                                                      www.iiste.org 

ISSN 2222-1735 (Paper)   ISSN 2222-288X (Online)  

Vol.16, No.5, 2025 

 

73 

Eshach, H., & Fried, M. N. (2005, 9). Should science be taught in early childhood? Journal of Science Education 
and Technology, 14, 315-336. https://doi.org/10.1007/S10956-005-7198-9.  

Frances, D., Kathy, H., Marisa, I., Roxane, K., Bruno, A., Neal, H., & Deborah, P. (2009). What works?: A study 
of effective early childhood mental health consultation programs. 

Hapgood, S., Czerniak, C. M., Brenneman, K., Clements, D. H., Duschl, R. A., Fleer, M., Greenfield, D., Hadani, 
H., Romance, N., Sarama, J., Schwarz, C., & VanMeeteren, B. (2020). The importance of early STEM 
education. In (p. 87-100). Routledge. https://doi.org/10.4324/9780429021381-10/.  

Hinterplattner, S., Sabitzer, B., & Skogø, J. S. (2021). Working on Interdisciplinary Projects to Strengthen 
Creative Computational Thinking and to Support Talent Development. Communications in Computer 
and Information Science, 1473 CCIS, 317-340. https://doi.org/10.1007/978-3-030-86439-2_17.  

Hinterplattner, S., Schmidthaler, E., Skogø, J. S., Leitner, S., & Sabitzer, B. (2024). Once Upon a Time There 
Was an Ozobot: Storytelling with Educational Robots. In The 15th international conference on 
education technology and computers (p. 120-126). Association for Computing Machinery. 
https://doi.org/10.1145/3629296.3629315. 

Hinterplattner, S., Schmidthaler, E., Schwinghammer, M., Skogø, J., & Hörmann, C. (2025). The Integration of 
Digital Education Within an Ozobot Pilot Project: Austrian Teacher Perspectives and Practices. 
Proceedings of the 17th International Conference on Computer Supported Education - Volume 1: 
CSEDU, 60–71. https://doi.org/10.5220/0013211400003932 

Hinterplattner, S., Wolfensberger, M. V. C., & Lavicza, Z. (2022). Honors students’ experiences and coping 
strategies for waiting in secondary schools and at university. Journal for the Education of the Gifted, 45, 
84-107. https://doi.org/10.1177/01623532211063945. 

Hörmann, C., & Sabitzer, B. (2020). Digital Literacy in Lower Secondary Education-A First Evaluation of the 
Situation in Austria. ISSEP (CEURWS Volume), 140–151. 

Inan, H. Z. (2019, 4). Science Education in Reggio Emilia-Inspired Altın Çag˘ Preschools. Early Childhood 
Education. https://doi.org/10.5772/INTECHOPEN.81760.  

Inan, H. Z., & Inan, T. (2015, 8). 3Hs Education: Examining hands-on, heads-on and hearts-on early childhood 
science education. International Journal of Science Education, 37, 1974-1991. 
https://doi.org/10.1080/09500693.2015.1060369.  

Jamil, F. M., Linder, S. M., & Stegelin, D. A. (2017, 8). Early Childhood Teacher Beliefs About STEAM 
Education After a Professional Development Conference. Early Childhood Education Journal 2017 46:4, 
46, 409-417. Available online: https://link.springer.com/article/10.1007/s10643-017-0875-5  (accessed 
on 14.07.2022) https://doi.org/10.1007/S10643-017-0875-5.  

Kazakoff, E. R., Sullivan, A., & Bers, M. U. (2013, 7). The Effect of a Classroom-Based Intensive Robotics and 
Programming Workshop on Sequencing Ability in Early Childhood. Early Childhood Education Journal, 
41, 245-255. Available online: https://link.springer.com/article/10.1007/s10643-012-0554-5  (accessed 
on 15.07.2022) https://doi.org/10.1007/S10643-012-0554-5/FIGURES/4. 

McClure, E., Guernsey, L., Clements, D. H., Bales, S. N., Nichols, J., Kendall-Taylor, N., & Levine, M. H. 
(2017). Stem starts early: Grounding science, technology, engineering, and math education in early 
childhood. Available online: https://joanganzcooneycenter.org/ publication/stem-starts-early/ (accessed 
on 26.01.2025) 

Nugent, G., Kunz, G., Rilett, L., & Jones, E. (2010). Extending Engineering Education to K-12. Technology 
Teacher, 69, 14-19. Available online: https://eric.ed.gov/?id=EJ887811  (accessed on 14.07.2022) 

Schacter, J., & Jo, B. (2017, 4). Improving preschoolers’ mathematics achievement with tablets: a randomized 
controlled trial. Mathematics Education Research Journal 2017 29:3, 29, 313-327. Available online: 
https://link.springer.com/article/10.1007/s13394-017-0203-9 (accessed on 13.07.2022) 
https://doi.org/10.1007/S13394-017-0203-9.  

Schacter, J., Shih, J., Allen, C. M., DeVaul, L., Adkins, A. B., Ito, T., & Jo, B. (2016, 1). Math Shelf: A 
Randomized Trial of a Prekindergarten Tablet Number Sense Curriculum. Early Education and 
Development, 27, 74-88. https://doi.org/10.1080/10409289.2015.1057462.  

Shonkoff, J. P., & Philips, D. A. (2000). From neurons to neighborhoods: The science of early childhood 
development. National Academy Press. 

Snow-Renner, R., & Lauer, P. A. (2005). Professional development analysis. McREL. 
Tengler, K. (2020, 11). Klein, kreativ, Ozobot: Förderung von Kreativität und informatischem Denken durch 

spielerisches Programmieren. E-SOURCE. Available online: https://journal.ph-
noe.ac.at/index.php/resource/article/view/825 (accessed on 26.01.2025) 

Tengler, K., Sabitzer, B., & Kastner-Hauler, O. (2020, 4). First Programming with Ozobots - A Creative 



Journal of Education and Practice                                                                                                                                                      www.iiste.org 

ISSN 2222-1735 (Paper)   ISSN 2222-288X (Online)  

Vol.16, No.5, 2025 

 

74 

Approach to Early Computer Science in primary Education. INTED2020 Proceedings, 1, 5156-5162. 
https://doi.org/10.21125/INTED.2020.1398.  

Tytler, R. (2020). STEM Education for the Twenty-First Century. In Y. A. Judy & Li (Eds.), (p. 21-43). Springer 
International Publishing. https://doi.org/10.1007/978-3-030-52229-2_3.  

Wenglinsky, H., & Silverstein, S. (2006). The science training teachers need. Educational Leadership, 64, 24-
29. Available online: https://eric.ed.gov/?id=EJ766293  (accessed on 26.01.2025) 

 


