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ABSTRACT

The aim of this study was to explore the development of pre-service primary school teachers’ STEM skills
with Raspberry Pi activities. Data were collected from 16 pre-service teachers through semi-constructed
interviews, reports, and a questionnaire. The results of the qualitative analysis showed that the participants
developed the STEM skills mentioned in the literature such as confidence, computing, problem-solving,
creativity, technological skills, and enhanced the learning potential of robotics. Moreover, the ready-to-use
Python codes on Raspberry Pi platform could be an effective strategy for pre-service teachers with lack
of programming to provide solutions on real-world problems. In addition, the participants successfully
connected the Raspberry Pi, sensor kits, and Python scripts with real-world problems. This equipment
motivated them to transpose a real-world problem to school knowledge. According to the results the
combination of Raspberry Pi, sensors, and Python helped the participants upskill in computing.

INTRODUCTION
Most countries have recently reformed or plan to revise their curricula in order to improve the quality
of education and increase their students’ uptake of Science, Technology, Engineering and Mathematics

(STEM). The driving force of this change is the lack of STEM skills of students contrary to the 21st
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century demands (Kiss, 2016). Different approaches are reported in literature about the STEM skills
definition. As Murphy at al. (2020) review, governmental reports often focus on relating STEM education
outcomes to the industry demands, while other researchers refer to a more generalized STEM capability
provided for all citizens. The common STEM skills lists in literature include creativity, critical thinking,
designing, problem-solving and application of this knowledge for tackling complex real-world problems.
Obtaining these skills will help future citizens to have a prosperous state as their parents did (European
Commission [EC], 2017). There are two ways of importing STEM in education: either it can be real-
ized through a totally new curriculum or just by integrating STEM activities in the current curriculum
(Bergsten & Frejd, 2019).

In these educational reformations, the teacher’s role is crucial. Particularly, teachers should act as
facilitators, inspire the new generation to become enthusiastic, be more active and empathetic about Sci-
ence and cultivate the necessary skills and competences of their students to meet the future’s standards.
To play such an important role, teachers should develop their own STEM skills. Gaps or mismatches
of these teacher skills have been recorded, compared to the ones they gain from their tertiary studies
(Jimenez-Liso et al., 2019; Rinke et al., 2016). Therefore, there is a need for upskilling and reskilling
teachers (Commission Staff Working Document [CSWD], 2020).

The questions that arise are to what extent higher education prepares future teachers to support
STEM education, which material is appropriate for such implementation and how easily STEM can be
adopted. Additionally, one should consider that teaching as a profession experiences a serious shortage
in western countries (CSWD, 2020; Sibieta, 2020). In particular, according to the CSWD report (2020),
the in-service teachers are ageing, while on the other hand, the profession has become less attractive.
This is a significant disadvantage that threatens the quality of education and any STEM integration.

STEM courses based in robotics are very popular in schools or after school programs. Educational
Robotics (ER) can provide the framework in which students and teachers can both work on improving
the learning outcomes and their skills (e.g., Chiazzese et al., 2019). Numerous projects and competi-
tions based on Robotics have been applied to students and have significantly improved their perspective
towards the STEM disciplines (Benitti, 2012; Kubilinskiene et al., 2017).

In a STEM context, the educational implementation of robotics is not limited in assembly activities.
Robots can actively involve students to think how to solve real-world problems through experimenta-
tion, as well. The most feasible way to achieve it, is to upgrade robots with a platform for operating it
and a sensor kit to measure physical quantities. This combination becomes a powerful educational tool
as it can interact with the user and the real environment engaging students with real-world problems
(Miller & Nourbakhsh, 2016) and introducing the learner to physical computing (Przybylla & Romeike,
2014). A great example of such interface platforms is the widely used microcontrollers with sensors in
ER like the Raspberry Pi or Arduino. These applications have helped pre-service teachers develop their
computing and also develop other STEM skills like problem-solving and creativity (Kim et al., 2015).
The term of computing refers to coding, scripting, programming or computational thinking (Rich et al.,
2019). Computing is not only a digital tool for problem-solving, but also a way to meet the algorithmic
thinking and the mathematical conceptual knowledge of which lay both in the STEM core (Gravemeijer
etal., 2017).

This chapter studies the skills that the concept of ER provides pre-service teachers through the use
of Raspberry Pi and “Sense Hat” sensor suite. Its aim is to examine whether pre-service teachers can
develop STEM skills through training activities designed on the Raspberry Pi platform and the extent of
this development. Programming in Python of this single board computer becomes an ideal tool not only

328



23 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/developing-pre-service-teachers-stem-skills-with-

raspberry-pi-activities/267673

Related Content

Are You Really a Child?: Androids and Cyborgs in Japanese Comics and Animations
Natalia Dmitruk (2018). Androids, Cyborgs, and Robots in Contemporary Culture and Society (pp. 65-95).
www.irma-international.org/chapter/are-you-really-a-child/189296

Adaptive Self-Organizing Organisms Using A Bio-Inspired Gene Regulatory Network Controller:
For the Aggregation of Evolutionary Robots under a Changing Environment

Yao Yao, Kathleen Marchaland Yves Van de Peer (2016). Handbook of Research on Design, Control, and
Modeling of Swarm Robotics (pp. 68-82).
www.irma-international.org/chapter/adaptive-self-organizing-organisms-using-a-bio-inspired-gene-regulatory-network-
controller/141995

Training a Legged Robot to Walk Using Machine Learning and Trajectory Control for High
Positional Accuracy

Amit Biswas, Neha N. Chaubeyand Nirbhay Kumar Chaubey (2023). Al-Enabled Social Robotics in Human
Care Services (pp. 172-187).
www.irma-international.org/chapter/training-a-legged-robot-to-walk-using-machine-learning-and-trajectory-control-for-

high-positional-accuracy/322519

A Study of the State of the Art in Synthetic Emotional Intelligence in Affective Computing
Syeda Erfana Zohora, A. M. Khan, Arvind K. Srivastava, Nhu Gia Nguyenand Nilanjan Dey (2016).
International Journal of Synthetic Emotions (pp. 1-12).
www.irma-international.org/article/a-study-of-the-state-of-the-art-in-synthetic-emotional-intelligence-in-affective-
computing/172099

An Autonomous Robot-to-Group Exercise Coach at a Senior Living Community: A Study in
Human-Robot Interaction

Lundy Lewis, Ted Metzlerand Linda Cook (2019). Rapid Automation: Concepts, Methodologies, Tools, and
Applications (pp. 1145-1163).
www.irma-international.org/chapter/an-autonomous-robot-to-group-exercise-coach-at-a-senior-living-community/222478



http://www.igi-global.com/chapter/developing-pre-service-teachers-stem-skills-with-raspberry-pi-activities/267673
http://www.igi-global.com/chapter/developing-pre-service-teachers-stem-skills-with-raspberry-pi-activities/267673
http://www.irma-international.org/chapter/are-you-really-a-child/189296
http://www.irma-international.org/chapter/adaptive-self-organizing-organisms-using-a-bio-inspired-gene-regulatory-network-controller/141995
http://www.irma-international.org/chapter/adaptive-self-organizing-organisms-using-a-bio-inspired-gene-regulatory-network-controller/141995
http://www.irma-international.org/chapter/training-a-legged-robot-to-walk-using-machine-learning-and-trajectory-control-for-high-positional-accuracy/322519
http://www.irma-international.org/chapter/training-a-legged-robot-to-walk-using-machine-learning-and-trajectory-control-for-high-positional-accuracy/322519
http://www.irma-international.org/article/a-study-of-the-state-of-the-art-in-synthetic-emotional-intelligence-in-affective-computing/172099
http://www.irma-international.org/article/a-study-of-the-state-of-the-art-in-synthetic-emotional-intelligence-in-affective-computing/172099
http://www.irma-international.org/chapter/an-autonomous-robot-to-group-exercise-coach-at-a-senior-living-community/222478

