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Abstract 
In the early 1980’s, the UK British Broadcasting Company (BBC), in partnership with the Acorn 
Computer company designed and released the BBC micro-computer.  With a specific focus on the 
educational sector and accompanying television series, the BBC/Acorn introduced a (relatively) cost-
effective hardware platform that allowed schools to showcase computing technology. Furthermore, 
this device exposed students to the basic concepts of computing and specifically computer 
programming.  Although the BBC Micro series was aimed at schools (with most schools in the UK 
adopting the platform for teaching purposes), it didn’t achieve mainstream appeal. 

Winding the clock forward to 2012 and the Raspberry Pi Foundation launched a revolutionary single-
board-computer (SBC), the size of a credit card, which facilitated a computer (and indeed a 
development platform) on every desk at minimal cost.  Suddenly computer science was a topic of 
discussion at every curriculum-related meeting and the release of the Pi was followed by a plethora or 
products aimed at the education sector and the mainstream interest in hobby-computing rocketed to 
popularity. 

The BBC saw an opportunity and, working with industry partners launched the Micro:Bit SBC in 
2015.  The hardware is smaller than a Pi and was promoted directly to schools with a target to 
distribute one million kits to year 7 students (11/12 years old).  With a strong focus on interactivity, in-
built sensors and extensive connectivity, the board was designed to be easy to use, portable and 
flexible. 

Edith Cowan University (Perth, Western Australia) has been engaged in promoting computer science 
to primary and secondary schools within the region for a number of years.  This paper examines the 
use of the Micro:Bit as a platform on which to teach computer science concepts to school 
children.  The paper presents a number of activities that have been used in interactive sessions with 
teachers and students and documents the development and evaluation of the activities. Finally, this 
paper considers the potential of the platform for further activities and presents the next phase of a 
much larger project to develop kits of equipment and resources that will be made available to schools 
over the coming year 
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1 INTRODUCTION  
The BBC Micro:Bit was introduced in the UK, and later Australia (where the activities presented in this 
paper were conducted), as a tool for teaching computing concepts to school groups. This versatile 
microprocessor comes with many features that can be used individually or in combination and has 
been used to develop computer science confidence and competence in our schools.  At Edith Cowan 
University (ECU), the BBC Micro:Bit (hereafter referred to as the Micro:Bit) was selected by the 
schools’ Outreach and Engagement team to engage high school students (and teachers) in digital 
technologies. Aligning with the National Digital Technologies curriculum [1], our activities were 
designed to increase high school students’ confidence, aptitude and attitude towards computer 
science. 

Currently, schools are reporting on, and assessing, the newly mandated Digital Technologies 
curriculum [2]. Years 9 and 10 (approximate ages 14-16), can select digital technology as an elective, 
whilst Computer Science is only offered as a subject for years 11 and 12 (ages 16-18). Whilst online 
programming activities have been used by many schools, educational groups are using emerging 
technologies such as the Micro:Bit to teach computational-, design- and systems-thinking – the 
underlying skills of the Digital Technologies curriculum.  

This multi-functional device can be coded using visual or object-oriented formats; drag and drop 
blocks; in Python or JavaScript languages for example and with the addition of digital accessories 
(sensors and robotics sets) its capabilities can therefore be extended. ECU’s School of Science 
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Outreach and Engagement team employed the Micro:Bit to enhance students’ knowledge and 
understanding of computer science.  Through a series of unplugged and plugged activities using both 
structured and semi structured learning opportunities, the results indicate that following the activities, 
students were more competent with computer science concepts and confident users of this 
technology.  

Australia needs to be more competitive in the global market, and in particular, needs to increase the 
number of students graduating with STEM skills [3]. Currently, the literature has highlighted the need 
for more women in STEM [4]. Furthermore, the digital era is changing the ways in which business is 
conducted, industries operate and the structure of the workforce [3]. The Micro:Bit has been selected 
as a digital device that can demonstrate digital prowess, develop STEM skills; and progress 
confidence and competence of our male and female high school students with computer science.   

The Outreach and Engagement team invited local schools to attend on-campus interactive sessions. 
Year 9 and 10 students in particular were invited to attend these computer science activities which 
align with Australia’s Digital Technology’s curriculum. In these workshops, students mainly explored 
the processes involved with computational thinking and design thinking. Subsequent workshops 
focussed on systems thinking as they combined features of the Micro:Bit to solve real world problems. 
Feedback was obtained via anecdotal records, conversations and evaluation surveys with the 
students and their teachers.   

2 BACKGROUND 
Automation and innovation are impacting the jobs market with an urgent need for employees having 
specific skill sets relating to Science, Technology, Engineering and Mathematics (STEM). It is 
anticipated that by 2026, only 17% of computer related jobs will be filled (despite the increasing rate of 
STEM university graduates) [5]. In 2018, the Australian government implemented the new Digital 
Technologies curriculum into all schools to help address this gap in the future jobs market.  

New technologies are transforming businesses with an emerging reliance on STEM skills [6]. The 
computing industry is one of the fastest growing employment sectors however, there is an under 
representation of females in the industry [5]. The Office of the Chief Scientist [6] stated, “The gender 
distribution of people with STEM qualifications was highly skewed, with males making up 84 per cent 
of the total” (p. 1). Google [7] in their white paper commented that there was a labor shortage and an 
“overall need for computer science professionals” and that “logically growing female participation … 
would bolster numbers”.  Education and government authorities are being challenged to attract and 
sustain students (in particular female students) to study STEM subjects [4].  

In 2018, the Digital Technologies curriculum was assessed and reported on by all schools in Australia 
[2]. The rationale behind the implementation of this newly developed learning area was to ensure “that 
all students benefit from learning about and working with traditional, contemporary and emerging 
Technologies that shape the world in which we live” [1]. The digital era was upon us, and accordingly 
the education sector recognised that learning digital technology skills was necessary “to become fully 
participating citizens and successful workers in our increasingly digital society” [8].  

 
Figure 1. BBC Micro:Bit Front View (left) and Rear View (right) 

Source: Ravi Kotecha/Les Pounder (WikiMedia) 
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The Micro:Bit was developed to change attitudes towards computer science [9]. This small single-
board-computer has 25 LED lights (5 X 5 display), two buttons to commence and cease operations, an 
accelerometer to measure movement, compass, radio, Bluetooth, light, temperature and edge 
connectors for external devices (see Figure 1). Within the first year of it being implemented in the UK, 
“88% agreed that the Micro:Bit helped them to see that programming wasn’t as difficult as they 
thought it was; 45% said they would definitely do ICT/Computer Science as a subject option in the 
future, up from 36% before they used Micro:Bit. This was even more accentuated for girls, increasing 
from 23% before they used Micro:Bit to 39% afterwards, a 70% increase” [10]. 

3 METHODOLOGY 
The Outreach and Engagement team adopted a qualitative research methodology. Collecting and 
analysing data was achieved through an interpretive design allowing the team to explore the meaning 
that high school students gave to computer science and digital technologies (careers, theory and 
practice). Participants were a mix of male and female, year 9 and 10 students from high schools 
(covering both the government and independent sectors) in the northern area of Perth, Australia.  

Data was collected via anecdotal records and surveys before and after our engagement and outreach 
activities. Questions were formed around their initial perceptions of computing, the ease of the 
activities and their evaluation of the activities at the end of the session. Perceptions of computer 
science and attitudes towards digital technology were obtained from visiting high school groups. 
Responses to questions were interpreted as their subjective local meaning at that time. 

These sessions were delivered by university computer science students and staff who were tutors and 
role models. Our objective was to teach students computational thinking, alongside design and 
systems thinking. Participants got to explore the capabilities found on the Micro:Bit through principled 
interactive programming sessions. The activities often commenced with short unplugged (theory) 
lessons to help the students understand the computer science concepts being covered, followed by 
hands on guided activities using the Micro:Bit (relating to the digital technologies curriculum). During 
the workshop, ECU students would share their university pathways and career ambitions. The 
activities concluded with the students being allowed to explore other aspects of the Micro:Bit and 
develop some of their own ideas.  

A focus of the digital technologies curriculum is to create ‘Digital Solutions’. Follow up workshops also 
drew parallels to real world applications affording participants knowledge of the relationship between 
technology and our global goals. Each of our activities guided the user through the different 
capabilities found on the Micro:Bit combining many of its features together exploring real world 
applications. For example, 5x5 LEDS with an accelerometer or buttons to create signage or detect 
movement. Students got to understand the principles behind the technology, the addition of features to 
make systems and the advent of innovation.  

Further to the delivery of the workshops, ECU staff, developed a website specifically to enable 
programming flexibility for Micro:Bit boards and for using the python language (see Figure 2). The 
website has a split screen that cohosts visual programming blocks (left) and general-purpose python 
programming (right). This enables the user to code in either format where novice programmers can 
first code in Blockly, then manipulate the general-purpose code strengthening their confidence. Using 
the web application, the user can drag and drop code to explore the accelerometer, buttons, compass, 
radio and Bluetooth. Simultaneously, the user can choose to code directly into the python window 
programming the Micro:Bit. The advantage of this website, is that the user can successfully program 
the Micro:Bit to perform a function with minimal experience. The more advanced students can build on 
their original design, developing their computational, design, and in some instances, systems thinking 
skills. Meanwhile, beginners can substitute features of their original design, developing confidence and 
competence.  

The results from our engagement with high school students clearly show an improvement in attitude 
and aptitude for computer science. The pre- and post- survey results indicate greater confidence and 
competence in programming. In addition, the Web application alongside the Micro:Bit enabled the 
users to be ‘creative with technology’ finding solutions to real world problems.  
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Figure 2. ECU Micro:Bit Code Developer Website 

Graphical Code View (left) and traditional Python Code View (right) 

4 RESULTS 
The following tables are a collection of results from several different school groups that engaged with 
the university and our computer science workshops. Overall, the data shows high school student’s: 
knowledge of computer science courses; consideration of computer science as a future career; ease 
of programming a Micro:Bit; confidence in programming a Micro:Bit; ability to use the capabilities 
found on the Micro:Bit; and, the ability to use the other features found on the Micro:Bit. Table 1 
outlines the cross section of school participants including their ICSEA (Index of Community Socio-
Educational Advantage) score, type of school and year group.  

Table 1. Participant information used for data collection 

Groups ICSEA range Education Sector Year Group 
Group One Low  Government School Year 9 and 10 
Group Two Low  Government School Year 9 and 10 
Group Three Middle  Government School Year 9 and 10 
Group Four High  Independent School Year 10 
Group Five  High  Independent School Year 10  

Table 2. Personal rating (%) on their knowledge of courses available in the Computer Science  
(pre- and post-activities - Group One)  

 Pre- survey N=31 (%) Post- survey N=37 (%) 
I have VERY GOOD knowledge about 
courses in computer science 0.0 8.0 
I have GOOD knowledge about 
courses in computer science 13.0 22.0 
I have SOME knowledge about 
courses in computer science 33.0 46.0 
I have LIMITED knowledge about 
courses in computer science 30.0 22.0 
I have NO knowledge about courses in 
computer science 23.0 3.0 
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The results found in Table 2 are reflective of the responses of group one to the survey question – 
personal rating on knowledge of courses available in Computer Science pre- and post- their computer 
science workshop. The pre-activity data revealed that more than a third of the students had ‘some’ or 
‘limited’ knowledge of computer science at the beginning of the session. Less than a quarter of the 
students surveyed had ‘no knowledge’ of courses in this field. No student indicated that they had ‘very 
good’ knowledge. Over half of the students had ‘limited’ or ‘no’ knowledge.  

After the interactive session, nearly fifty percent of the students had ‘some’ knowledge, with over 
twenty percent having ‘good’ or ‘limited’ knowledge. Only three percent had ‘no’ knowledge. Eight 
percent now had ‘very good’ knowledge. Whilst, more than three quarters of the students now had 
‘some’ to ‘very good’ knowledge of courses in computer science. The attitude towards computer 
science had positively changed. 

Table 3. Future careers in the field of computer science (pre- and post- activities - Group Two)  

 Pre-activity survey N=31 (%) Post-activity survey N=37 (%) 
Yes 3.2 30 
No 39 24 

Maybe 58 46 

Table 3 presents Group Two’s view on whether or not they would consider a career in computer 
science in the future. Before the computing workshop nearly 40% said ‘no’ with 60% saying ‘maybe’. 
Only, 32% considered a future career in computer science. After participating in our hands-on 
programming workshop, many students had changed their attitude towards computing. Only 24% said 
‘no’ with 46% saying ‘maybe’. The results indicate that 30% of the high school students now 
considered a career in computer science.  

Table 4. The ease at which they could program the Micro:Bit (Group Three) 

 Program a Micro:Bit N=14 (%) 
Extremely well 0 
Very well 42.86 
Moderately well  35.71 
Slightly well 7.14 
Not well at all  14.29 

Group 3 shared their response to the ease at which they could program the Micro:Bit (Table 4). For 
many of these students, this was the first time they coded a microprocessor. Over 40% could program 
the Micro:Bit ‘very well’; with 35.71% using the Micro:Bit ‘moderately well’. Interestingly 14.29% found 
that they could not use the Micro:Bit well at all. 

Table 5. Confidence programming the Micro:Bit (pre- and post-interactive sessions - Group Four) 

 Pre-activity survey N=50 (%) Post-activity survey N=50 (%) 
Excellent 1.92 6.00 
Good 19.23 26.00 
Average 32.69 30.00 
Poor 26.92 22.00 
Terrible 19.23 16.00 

The results indicate that there was not a lot of change in confidence towards programming the 
Micro:Bit pre- and post- the interactive sessions (Table 5). Initially, 1.92% rated their confidence as 
‘excellent’ rising to 6% after the workshop. 19.23% high school students rated their confidence as 
‘good’ increasing to 26%. Pre- and post- the Micro:Bit session, around 30% had ‘average’ confidence 
with programming the microprocessor. 26.92% stated that initially they had ‘poor’ confidence when 
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programing the Micro:Bit decreasing to 22% after the workshop. Primarily, 19.23% of the students 
rated their confidence as being ‘terrible’ and after programming the Micro:Bit this reduced to 16%. 

Table 6. Micro:Bit capabilities used on their projects (Group Five) 

Micro:Bit features Capabilities used on their project N= 64 (%) 
Accelerometer 8.63% 
Bluetooth 3.60% 
Buttons 31.65% 
Compass 2.88% 
LED Display Image 20.14% 
LED Scroll message 15.83% 
Light 9.35% 
Radio 5.04% 
Temperature 2.88% 

The survey results from Group Five indicate the features of the Micro:Bit that they used to complete 
their project (Table 6). Their task was to program the Micro:Bit using the different capabilities to solve 
a real world problem. The results indicate that the buttons (31.65%) and LED Display Image (20.14%) 
were mostly used on their projects. This was followed by the LED Scroll Message at 15.83%. The 
results indicate that the accelerometer (8.63%) and light (9.35%) features were also (though less 
frequently) used as part of their innovation. Radio (5.04%) and temperature (2.88%) were used in 
some of the projects. Across 50 high school students who were tasked with solving a real world 
problem, all the features of the Micro:Bit were employed. 

Table 7. Micro:Bit and Web application features that were explored (Group Five) 

Micro:Bit features N=64 
 % Responses 
Accelerometer 11.11% 
Buttons 12.35% 
Display 13.58% 
Image 12.35% 
Loops 6.17% 
Logic 12.35% 
Math 11.11% 
Radio 12.35% 
Variables 8.64% 

The students were asked to indicate which of the features found on the Micro:Bit they had explored 
outside of their project (Table 7). The results indicate that accelerometer (11.11%), buttons (12.35%), 
display (13.58%), image (12.35%), logic (12.35%), math (11.11%) and radio (12.35%) were all 
explored. Loops (6.17%), and variables (8.64%) were the least explored features (perhaps reflecting 
that these elements are less interactive). 

The above data is a collection of high school students’ responses to survey questions relating to their 
aptitude and attitude towards computer science and programming a Micro:Bit. Like the 2017 results 
from the BBC UK Micro:Bit research, these results reveal that nearly 80% could readily program the 
Micro:Bit; 76% would consider computer science as a future career and 60% were confident 
programmers of the Micro:Bit.  
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5 CONCLUSIONS 
The ECU Outreach and Engagement team provided hands-on interactive technology-based activities 
for year 9 and 10 high school students. The objective for these workshops was to teach computer 
science concepts; develop STEM skills; and inspire visiting students (especially females and those 
from low ICSEA schools) to consider computing as a career. 

The Micro:Bit was selected by the team as a tool to teach innovation. On its own, the user can 
program the Micro:Bit to perform basic functions, but, by combining some of its features together, the 
user can create innovative digital solutions. The Micro:Bit enabled these students to create, innovate 
and solve real world problems. 

The data collected confirms that this pocket sized microprocessor can change negative attitudes 
towards computer science. Users can become confident and competent users of digital technology 
preparing them to become “fully participating citizens and successful workers in our increasingly digital 
society” [8]. 
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