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Abstract—The integration of the BBC Micro:bit into 

educational settings has been gaining momentum across various 

countries due to its potential to foster computational thinking, 

digital literacy, and hands-on learning. This paper examines the 

role of the Micro:bit in enhancing STEM education through 

case studies from Slovakia, Sweden, and the UK. The study 

explores teaching approaches, technical considerations, student 

engagement, pedagogical insights, challenges, and cultural 

contexts, offering valuable insights into the effectiveness of the 

BBC Micro:bit in different educational environments. Further, 

based on the findings, we propose a set of recommendations for 

N. Macedonia. 
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I. INTRODUCTION 

The BBC Micro:bit is a pocket-sized programmable 
device designed to introduce young learners to coding, 
problem-solving, and computational thinking. In addition to 
its widespread use in formal education, Micro:bit has also 
fostered an ecosystem of community-driven learning, where 
extracurricular activities, coding clubs, and online platforms 
have further empowered students to explore technology 
outside the classroom. The device’s simple yet versatile nature 
makes it an ideal tool not only for introducing foundational 
programming concepts but also for encouraging more 
advanced skills in computational thinking. Furthermore, the 
Micro:bit's emphasis on hands-on, project-based learning 
allows students to see the tangible results of their coding 
efforts, which in turn enhances motivation and engagement. 
This combination of accessibility, practicality, and creative 
potential makes Micro:bit an invaluable resource in modern 
educational settings, facilitating the development of a new 
generation of problem solvers and innovators. 

Since its introduction, Micro:bit has been incorporated 
into various educational settings worldwide, including in 
Slovakia, Sweden, and the UK. These countries have 
integrated Micro:bit into their school curricula to develop key 
21st-century skills, including digital literacy, creativity, and 
critical thinking [1], [2], [3]. This paper presents an analysis 
of the usage of the device to promote STEM education, engage 
students, and support teaching practices in these diverse 
contexts. 

The paper proceeds as follows. Section II discusses the 
related work on the topic. Section III presents a case study on 
how Micro:bit has been integrated into educational systems in 
Slovakia, Sweden, and the UK, demonstrating its widespread 
use in fostering STEM education. The device’s integration is 
analyzed from different perspectives: teaching approaches, 
technical considerations, student engagement, pedagogical 
insights, challenges, and cultural context. Section IV provides 
recommendations for our country – N. Macedonia, based on 
the experiences of the three countries under consideration. 
These recommendations emphasize the importance of teacher 
training, increasing access to devices, and promoting 
interdisciplinary learning to maximize the impact of the 
Micro:bit on education. The final section of the paper provides 
concluding remarks. 

II. RELATED WORK 

The BBC Micro:bit has gained widespread adoption 
across the globe, becoming an essential tool for fostering 
computational thinking and digital literacy in educational 
settings. Researchers have examined its use in various 
countries, highlighting the impact on STEM education and its 
ability to engage students in hands-on learning. 

In Germany and France, studies have demonstrated the 
device’s effectiveness in supporting interdisciplinary learning. 
For instance, studies have discussed how the Micro:bit is used 
in various countries to teach subjects beyond traditional 
STEM fields. In Germany, teachers have integrated the device 
into art and music classes, where students use the Micro:bit to 
create interactive art installations and music-based projects. 
This creative use of technology highlights the versatility of the 
device in bridging different subject areas and fostering 
innovative thinking among students [1]. 

In Greece, the BBC Micro:bit has been recognized as a 
valuable tool for teaching not only programming but also 
robotics and electronics [3]. Research has emphasized how the 
device serves as an accessible entry point into more complex 
STEM fields. Through building simple robotic systems and 
engaging in hands-on electronics projects, students gain 
practical skills that can lead to further exploration in 
engineering and technology. 

In Taiwan, studies have shown that the Micro:bit can be 
used to improve computer literacy, with a particular focus on 
increasing student motivation and performance in 
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introductory programming courses [4]. The device’s ability to 
support a range of programming languages, from block-based 
coding to more advanced text-based languages, has made it an 
effective tool for engaging students of various skill levels. 
Taiwanese educators have used the Micro:bit to teach both 
fundamental and advanced programming concepts in a way 
that is accessible and engaging for young learners. 

In Turkiye, research found that the integration of Micro:bit 
into classrooms helped students enhance their problem-
solving skills and foster a deeper understanding of STEM 
concepts. Through hands-on, project-based learning, Turkish 
students were able to visualize the outcomes of their 
programming efforts, which contributed to increased 
motivation and a better understanding of how technology can 
solve real-world problems [5]. 

Additionally, a systematic review by Gursoy and Arslan 
[6] explored the broader use of the BBC Micro:bit in 
education. This review highlighted its widespread adoption 
across various countries and analyzed its role in fostering both 
technical and creative skills among students. The findings 
indicated that the device’s flexibility and ease of use made it 
particularly effective in engaging students across diverse 
educational contexts, especially in terms of improving 
computational thinking and enhancing STEM education. 

Another review [7] also highlighted how Micro:bit has 
been adopted in the UK for both educational and 
extracurricular purposes, focusing on the benefits it offers for 
practical, hands-on learning. The flexibility of the device 
enables students to explore computational thinking in creative 
ways, contributing to an enhanced learning experience. 

Johnson [8] examined how Micro:bit has been integrated 
into classroom environments, emphasizing the device’s 
potential for fostering teamwork and problem-solving skills. 
This study noted that the hands-on nature of Micro:bit 
activities encourage students to collaborate and work through 
challenges together, an essential skill for the future workforce. 

Furthermore, studies have explored how the Micro:bit has 
helped improve engagement in computer science education. 
By introducing students to coding in an accessible and fun 
way, it was found that the device encouraged greater interest 
in programming and helped build foundational skills for future 
coding endeavors [9]. 

An exploration of the technical advantages of Micro:bit, 
particularly its simplicity in teaching physical computing, 
showed that the device is an effective introduction to the world 
of electronics and robotics for young learners, enabling them 
to construct projects that incorporate both software and 
hardware [10]. 

A case study by Baxter [11], focused on the impact of 
Micro:bit in primary schools, found that students not only 
learned valuable coding skills but also gained confidence in 
using technology to solve real-world problems, thus 
broadening their understanding of STEM subjects. 

Additionally, educational robotics and the integration of 
Micro:bit into K-12 classrooms has received attention in 
research, as it highlights the device's role in teaching not just 
coding, but also physical computing and creative applications. 
The integration of robotics with Micro:bit can foster students' 
problem-solving and engineering skills, contributing to the 
development of interdisciplinary knowledge in STEM 
subjects [12]. 

Finally, an examination of the educational implications of 
the BBC Micro:bit [13] has highlighted how the device has 
been successfully used to improve both teaching strategies and 
student learning outcomes in multiple educational systems. It 
has been emphasized that the device's low cost and ease of use 
make it an attractive option for schools with limited resources, 
helping bridge the digital divide and promote equity in 
education. 

III. A CASE STUDY 

In this section we compare the use of Micro:bit in 
Slovakia, Sweden, and the UK, based on teaching approaches, 
technical considerations, student engagement, pedagogical 
insight and cultural context.   

A. Teaching Approaches 

Across the countries in question educators have employed 
different teaching strategies using the Micro:bit to enhance 
learning outcomes. 

• Slovakia: The Slovakian experience focuses on 
teaching programming through Scratch and Python in 
both elementary and secondary schools. Hands-on 
learning using block-based and text-based languages 
provides students with an accessible entry point into 
coding [3]. 

• Sweden: Swedish educators have focused on 
computational thinking and iterative design, often 
using feedback loops in workshops to refine lesson 
plans and improve teaching practices. This iterative 
approach helps students develop a deeper 
understanding of problem-solving and design [6]. 

• UK: In the UK, Micro:bit is primarily used in physical 
computing activities for younger students (ages 7-9), 
encouraging creative projects and teamwork. Students 
engage in real-world problem solving, fostering 
creativity and collaboration [7]. 

B. Technical Considerations 

The technical strengths of Micro:bit have made it an 
attractive option for educators, but several challenges related 
to curriculum alignment and access to technology have arisen 
in each country. 

• Slovakia: The Micro:bit’s affordability and 
accessibility make it an ideal tool for schools with 
limited budgets. However, the lack of a unified 
programming environment has led to inconsistencies 
in its use across different schools [3]. 

• Sweden: While the iterative design process provides 
flexibility, aligning teaching materials with the new 
curriculum standards has been a challenge. 
Nevertheless, the device’s versatility allowed teachers 
to adapt their approach effectively [6]. 

• UK: The UK has made use of Micro:bit's ability to 
support multiple programming languages like Scratch 
and Python, although logistical issues, such as unequal 
access to devices, presented obstacles to widespread 
use [7]. 

C. Student Engagement 

Micro:bit has proven effective in keeping students 
engaged through interactive, hands-on learning experiences 
across the three countries. 
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• Slovakia: The device has been a powerful tool for 
motivating students to explore programming and 
algorithmic thinking. The hands-on approach has 
increased student interest in technology and coding 
[3]. 

• Sweden: In Sweden, students find activities 
challenging yet enjoyable. The iterative learning 
process helps keeping them engaged as they navigate 
problem-solving tasks and design challenges [6]. 

• UK: The interactive nature of the Micro:bit has been 
key in sparking curiosity among students, especially 
through creative projects that combine physical 
computing with coding [7]. 

D. Pedagogical Insights 

The pedagogical approaches to teaching with the Micro:bit 
emphasize hands-on, problem-based learning, which fosters 
creativity, teamwork, and critical thinking. 

• Slovakia: In Slovakia, project-based learning is central 
to the educational approach, with a combination of 
block-based and text-based programming allowing 
students to progress at their own pace while learning 
new skills [3]. 

• Sweden: Sweden’s focus on computational thinking 
has been integrated into the curriculum, and the 
iterative design approach has allowed teachers to 
refine their materials and improve engagement [6]. 

• UK: The UK has developed three distinct teaching 
approaches: inspiring, providing, and consuming, 
which together encourage students to think creatively 
and critically while solving problems [7]. 

E. Challenges and Opportunities 

While the integration of Micro:bit in educational systems 
has been largely successful, it has also presented challenges 
related to access to technology, curriculum alignment, and 
teacher support. 

• Slovakia: Despite challenges in creating a unified 
national programming environment, the flexibility of 
the Micro:bit has provided opportunities for 
innovation in STEM teaching. Schools have been able 
to experiment with different approaches and adapt the 
device to suit their specific needs [3]. 

• Sweden: The challenge of aligning teaching materials 
with new curriculum standards was addressed through 
the iterative feedback loop, allowing teachers to refine 
their methods over time and better meet the needs of 
students [6]. 

• UK: Logistical challenges, such as unequal access to 
devices, continue to be a barrier to full integration. 
However, the versatility of the Micro:bit in supporting 
various educational contexts has led to numerous 
opportunities for creative learning [7]. 

F. Cultural Context 

The educational context in each country has shaped how 
the Micro:bit is used in schools, with different cultural values 
influencing the device's integration into curricula. 

• Slovakia: The affordable and flexible nature of 
Micro:bit fits well within the Slovakian educational 

context, where cost-effective solutions are often 
prioritized. The device's low cost has enabled 
widespread use in schools [3]. 

• Sweden: Sweden’s strong focus on adapting to new 
curriculum standards has allowed the country to 
incorporate computational thinking into the 
educational system effectively. The iterative nature of 
the approach also aligns well with Sweden’s 
educational culture of continuous improvement [6]. 

• UK: In the UK, the focus on structured physical 
computing activities and the integration of Micro:bit 
into broader STEM education has emphasized the 
development of creativity and critical thinking skills 
[7]. 

IV. RECOMMENDATIONS FOR N. MACEDONIA 

Table I presents a summary of the important role that the 
BBC Micro:bit has played in enhancing STEM education in 
the three countries under consideration, with derived 
recommendations for its use in N. Macedonia. Based on the 
experiences of Slovakia, Sweden and the UK, we recommend: 

• Focus on Teacher Training: Ongoing professional 
development for educators is essential. Macedonia 
should prioritize providing teachers with the tools and 
resources to confidently use Micro:bit in the 
classroom, including access to training materials and 
workshops. 

• Increase Access to Technology: Ensuring equitable 
access to Micro:bit devices in schools is crucial. 
Partnerships with international organizations and local 
businesses could help bridge gaps in device 
availability. 

• Promote Interdisciplinary Learning: Macedonia can 
integrate the Micro:bit into a broader STEAM 
curriculum, encouraging creativity and critical thin-
king across subjects such as art, music, and science. 
Interdisciplinary projects could engage students and 
help them see the practical applications of coding. 

• Foster Collaboration and Innovation: Encouraging 
collaborative, project-based learning can help students 
develop teamwork and problem-solving skills while 
using the Micro:bit. Schools should create 
opportunities for students to work together on real-
world challenges, helping them apply their knowledge 
in meaningful ways. 

By embracing these recommendations, Macedonia can 
enhance its efforts to develop digital literacy, computational 
thinking, and creativity among students, preparing them for 
the challenges of the future. 

V. CONCLUSION 

In this paper we examined the role of the Micro:bit in 
enhancing STEM education. The BBC Micro:bit has proven 
to be a valuable educational tool in Slovakia, Sweden, and the 
UK, offering numerous opportunities for student engagement, 
creativity, and interdisciplinary learning. While challenges 
related to curriculum alignment, access to technology, and 
teacher support persist, the potential for enhancing STEM 
education through Micro:bit is evident across all these 
countries. The summarized findings are presented in Table 1, 
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and additional recommendations are provided. With these 
recommendations, Macedonia can enhance its efforts to 
develop digital literacy, computational thinking, and creativity 
among students, preparing them for the challenges of the 
future. 
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TABLE I.  SUMMARY OF DIFFERENT DIMENSIONS OF THE USE OF BBC MICRO:BIT IN ENHANCING STEM EDUCATION IN SLOVAKIA, SWEDEN, AND 

UK, WITH DERIVED RECCOMENDATIONS FOR NORTH MACEDONIA 

Dimension Slovakian Experience Swedish Experience UK Experience 
Recommendations for N. 

Macedonia 

Teaching 

approaches 

Focus on programming with 

Scratch and Python, with a 
hands-on approach in both 

elementary and secondary 

schools. 

Focus on computational 

thinking and iterative 

design, with workshops 
refining teaching strategies. 

Physical computing for 

younger students (ages 7-9), 

with emphasis on creativity 
and problem-solving. 

- Integrate hands-on learning in 
programming with both block-

based and text-based languages. 

- Emphasize interdisciplinary 
STEAM approaches to encourage 

creativity and critical thinking. 

Technical 

considerations 

Micro:bit’s affordability 

and ease of use; however, 

the lack of a unified 

programming environment 
caused inconsistencies. 

Flexibility in the iterative 

design process, but 

challenges with aligning 

teaching materials with new 
curriculum standards. 

Multiple programming 

languages supported 

(Scratch, Python), though 

logistical challenges with 
device access were present. 

- Focus on increasing access to 

Micro:bit devices. 

- Strengthen technical support 

and offer a unified programming 
environment. 

Student 

engagement 

High levels of student 
motivation and interest in 

programming and problem-

solving. 

Students enjoyed the 
challenge of activities, with 

feedback loops enhancing 

engagement. 

The interactive nature of 
Micro:bit kept students 

engaged through creative 

projects. 

- Emphasize creative, hands-on 

projects that allow students to 
explore coding and problem-

solving. 

- Create opportunities for real-
world applications of coding. 

Pedagogical 

Insights 

Project-based learning 

using a mix of block-based 
and text-based 

programming. 

Computational thinking 

integrated into curriculum; 
iterative teaching processes 

improved engagement. 

Three teaching approaches: 
inspiring, providing, and 

consuming, fostering 

creativity and problem-
solving. 

- Provide training for teachers to 

implement project-based and 
iterative learning approaches. 

- Develop interdisciplinary lesson 

plans that integrate coding with 
subjects like art, music, and 

science. 

Challenges 

Lack of a unified 
programming environment; 

budget constraints. 

Alignment with new 

curriculum standards; 

adapting to evolving 
technology requirements. 

Logistical issues with 

device access in some areas; 

unequal distribution of 
resources. 

- Improve teacher support with 
continuous professional 

development. 

- Work with international 
organizations for broader access 

to devices. 

Opportunities 

Flexibility of Micro:bit 

offers innovative 
opportunities for STEM 

teaching. 

Iterative feedback allowed 

for continuous improvement 
in teaching materials and 

student engagement. 

Micro:bit's versatility 
opened doors for diverse 

educational applications in 
both formal and informal 

contexts. 

- Encourage collaboration and 

innovation through 
interdisciplinary projects. 

- Partner with international 
organizations (like the British 

Council) to support the digital 

transformation of education. 

Cultural 

context 

Micro:bit’s low cost and 
flexibility fit well within 

Slovakia’s educational 

framework. 

Sweden's focus on adapting 
to curriculum changes 

aligned with computational 

thinking. 

Focus on structured physical 
computing within the 

broader context of STEM 

education. 

- Leverage international support 
to enhance North Macedonia's 

digital education efforts. 

- Create a cultural shift in schools 
by integrating coding and 

creativity into all areas of 

learning. 

 

22nd International Conference on Informatics and Information Technologies – CiiT 2025

366


	Using the BBC Micro:bit in Educational Settings: Recommendations for N. MacedoniaGorica Miceva, Mile Jovanov, Emil Stankov, Zivko Atanaskoski

