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ABSTRACT

Recent educational developments have seen increasing attention attributed to Computational 
Thinking (CT) and its integration into school curricula. This has brought along a series of 
challenges for teachers integrating CT into their practice. The study presented in this article 
explores the journey of a Maltese secondary school teacher in his efforts to integrate CT within 
the context of a Math club. The teacher participant was recruited from the Malta EU Codeweek 
summer school, a pilot initiative that stemmed from the EU Codeweek’s Train the Trainer 
programme carried out during summer 2021. The qualitative methodology involved a case study 
research, with data collected from an online discussion forum, interviews with the participant 
teacher as well as an analysis of the teaching material developed by the teacher. The results shed 
light on the CT aspects that were used to scaffold the teaching of mathematical concepts and 
highlight the challenges and obstacles that the teacher encountered in his integration efforts. 
The discussion proposes that non-formal learning environments, such as in-break activities, 
can serve as test-beds for CT integration and emphasises the need for CT to be introduced 
much earlier on in Maltese schools.  Ultimately, this study can substantially help inform further 
research and practice around the integration of CT in classroom practice.

Keywords: Computational Thinking, EU Codeweek, formal and informal learning settings, K-12, 
Mathematics education

Introduction

The importance of Computational Thinking (CT), or “the new literacy of the 
21st century” (Wing, 2006) cannot be understated in the field of education. As 
computationally enabled technological advances invade and reshape essential 
components of our everyday lives, the set of competencies offered by CT are 
seen to possess the potential of helping our young generations to move from 
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being consumers of technology towards using the technology to create new forms 
of expression, build new tools and foster creativity (Barr & Stephenson, 2011; 
Grover & Pea, 2013; Mishra et al., 2013).

CT involves a set of abstract thinking skills that draw on concepts funda-
mental to Computer Science (Wing, 2006). These skills represent a “universally 
applicable attitude and skill set” (Wing, 2006, pg. 33) that should be part of the 
repertoire of every child’s analytical ability and thus should constitute a vital part 
of school learning. This notion has influenced a number of educational move-
ments which have recently attributed increasing attention to CT and its integra-
tion into modern curricula.

In fact, the introduction of CT concepts and practices has been formally recog-
nised by many institutions across the world (Duncan et al., 2017; Bocconi et al., 
2018; Pears et al., 2017). Malta is no exception, with a strategy underway for all 
students from Kindergarten to Year 11 to “understand and apply the fundamental 
principles and concepts of computational thinking” (Catania, 2014, pg 15).

However, despite this increased attention towards CT and the wide range of 
curriculum strategies and other initiatives, the integration of CT into the curric-
ulum is still facing a range of issues and challenges (Voogt et al., 2015; Angeli & 
Giannakos, 2020). Including CT practices in and of itself offers little guidance for 
teachers about what aspects of CT to include in their practices, and how. In this 
study, the focus is on the integration of CT into classroom practice by exploring 
the teaching experience of a Maltese secondary school teacher in his efforts to 
plan, develop and integrate CT within the context of Mathematics lessons as part 
of an in-break Math club. The research study endeavours to answer the following 
main research questions:

• What aspects of CT are characterised in the planning and delivery of math-
ematical concepts?

• What are the major challenges and obstacles experienced in integration 
efforts?

Defining CT and its components
Wing (2006) initially highlighted CT as broadly revolving around designing 

systems, solving problems and understanding human behaviour by drawing on 
computer science concepts. Later, she refined this definition to encompass the 
thought processes involved in framing problems and their solutions in ways in 
which computers could understand and execute (Wing, 2010). Just like profi-
ciency in language aids communication, Lu and Fletcher (2009) define profi-
ciency in CT as a means to “systematically, correctly and efficiently process infor-
mation and tasks” when dealing with intricate problems. 

CT broadly consists of a number of thinking processes which include 
abstraction, algorithm design, decomposition, pattern recognition, and data 
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representation (Wing, 2006). Similarly, Kalelioglu et al., (2016) developed, 
from a systematic review of the literature, a framework for CT that focuses on 
the processes of abstracting and decomposing, analysing data and recognising 
patterns, algorithmic thinking, implementation, evaluating and generalising. 
Ultimately, despite the range of views that have emerged over the years about 
what components truly constitute CT, there seems to be a set of universally 
accepted CT elements, which include abstraction (Lee et al., 2011; Wang et al., 
2014), decomposition (Grover & Pea, 2013), algorithmic thinking (Atmatzidou & 
Demetriadis, 2016; van Borkulo et al., 2021) and generalization (Angeli et al., 
2016; Selby & Woollard, 2013), among others.

Mathematics and Computational Thinking
The importance of CT skills, and their relevance to various learning and crit-

ical problem-solving contexts has been widely supported (Council, 2010; Wing, 
2006; Barr & Stephenson, 2011). This is particularly true in Science, Technology, 
Engineering and Mathematics (STEM) fields (Lee et al., 2020), where research 
seems to show positive correlations between the use of CT in these areas of disci-
pline (Orton et al., 2016; Weintrop et al., 2016). 

The link between CT and Mathematics more specifically, has its roots in the 
work of Papert (1980) who argued that using programming environments to 
teach Mathematics allowed students to learn concepts in a more meaningful 
way. It does seem that recently, the integration of Mathematics and CT has been 
mainly focussed on programming (Hickmott et al., 2018) or involved a soft-
ware tool or hardware device (Barcelos et al., 2018). Underlying these integra-
tion efforts are beliefs about higher-order skills that are identified as common 
between the two fields (Barcelos & Silveira, 2016). Weintrop et al. (2016) propose 
a definition for CT in high school Mathematics (and Science) in the form of 
a taxonomy with the aim to bring current educational efforts up-to-date with the 
increasingly computational nature of these subjects. Much of these integration 
efforts have been triggered by the formal acknowledgement of the importance 
of CT in Mathematics by important entities. The OECD’s new Programme for 
International Student Assessment survey (PISA) have recently introduced aspects 
of CT into their framework (OECD, 2018), while the Next Generation Science 
Standards (NGSS) have also listed the use of Mathematics and CT as one of 
eight distinct scientific practices (NGSS, 2013). These have served to highlight 
the promising opportunities for fostering CT skills that help promote learning 
and problem-solving in mathematical activities that are aligned with existing 
curricula. Recent empirical studies indicate a positive correlation between CT 
and mathematical achievement (eg. Sáez-López et al., 2019; Psycharis & Kallia, 
2017). Other qualitative studies have also portrayed positive results in how CT 
could be employed to engage students meaningfully towards possibly improving 
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a wide range of mathematical abilities (eg. Pei et al., 2018; Sinclair & Patterson, 
2018; Gadanidis, 2017). Despite all this, a scoping review of the literature by 
Hickmott et al. (2018) indicates that there are still gaps in the knowledge of 
CT as integrated in Mathematics K-12 education. Among the gaps identified is 
the lack of empirical studies that offer relevant practices and hands-on advice 
to educators for bringing together mathematics and CT. This paper addresses 
these gaps by adding to the list of empirical studies that inform research on 
the possible methods that can be used to integrate CT into mathematics in an 
informal school setting.

Moreover, the practice of embedding CT into mathematics lessons is a complex 
and challenging endeavour, and does not in itself guarantee a successful comple-
ment of the use of CT to advance the understanding of the various mathematical 
topics. In fact, many teachers have a lack of awareness of how CT skills can be 
incorporated into their teaching practices (Sands et al., 2018; Looi et al., 2020). 
To complicate things further, teachers have also reported barriers to their integra-
tion efforts which have posed further challenges in terms of time management, 
support from school leaders and access to technology amongst others (Morreale 
et al., 2012; Pollock et al., 2017). 

The local context
In Malta, plans for integrating CT across the curriculum may be underway 

(Catania, 2014), however there is very little or no evidence at all in most curric-
ulum content that mentions CT aspects or their integration. One of the known 
direct references to CT is in the ICT C3 syllabus (this is the compulsory ICT 
syllabus for years 7 to 11), where a very brief direct mention of CT can be found. 
There is also very little or no CT content in local teacher education programmes. 
This points to a scenario whereby CT and its integration largely happens in vacu-
umed pockets by scattered enthusiast teachers who may have followed specific 
courses, like the EU Codeweek summer school, as was the case with the partici-
pant teacher in this study. In terms of Mathematics, Malta generally places poorly 
in the league of nearly 80 countries when it comes to PISA testing, especially in 
Mathematics (Schleicher, 2018). Consequently, the need for the integration of CT 
as described above, with all its promising aspects and challenges, are seen to be 
as relevant and much needed in Malta as they are elsewhere. 

Methodology

Background to the study
In the summer of 2021, academics from University of Malta collaborated with 

members from the national Maltese Digital Literacy department on the organisa-
tion of the EU Codeweek summer school. Recruitment for this initiative happened 
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through calls for participation posted on teachers’ groups on Facebook. A total 
of 20 teachers participated in the initiative, the outcome of which was to guide 
participants to formulate a plan to integrate CT into their own individual practice 
for the ensuing academic year. Following the summer school, a call for participa-
tion went out to the participants to invite them to collaborate with members from 
the University of Malta on the implementation of their proposed plan. This was 
done through a presentation about the proposed research which was carried out 
during one of the sessions of the EU Codeweek, where information was provided 
to all participants on what participation in the research would entail. Paul (a pseu-
donym) was one of the three summer school teachers who opted to collaborate 
in the study. He was interested in participating and opted into the research after 
reading further about the project from the information and consent form letter 
presented to all potential participants. This study thus presents Paul’s attempt at 
integrating CT and Mathematics into his classroom practice over the academic 
year 2021-2022. His personal ambition was to ultimately enhance the integration 
of CT across the general mathematics curriculum, however, he decided to initially 
start on a smaller scale, with a Math club. The reasons for this were multifac-
eted, involving both issues to do with teacher mastery of CT integration into 
Mathematics as well as curricular constraints pertaining to the amount of content 
to be covered for exams, perceived lack of time and other limitations. 

Details of the Math club initiative
The Math club was planned to be Paul’s educational space to implement his 

action plan for CT and Mathematics integration. 
A total of 28, 45-minute sessions were held once a week, during break times, 

between the months of October 2021 and May 2022.
Students, recruited from the middle school in level 6 to level 8 (10 to 12-year 

olds), were asked to sit for an aptitude test. The invitation to join the club was 
open to all students, and a total of 20 students showed interest and sat for the 
test. No grades were allocated for the final outcome. Instead, the scripts were 
separately vetted by four Mathematics teachers within the Maths department of 
the school. The result of this vetting process indicated that the academic level of 
students ranged from average to very high. This information was used by Paul 
to understand his target audience and inform his planning accordingly. Thus, all 
students were offered a place on the Math club, with 18 of these initially taking 
up the offer. After the first few sessions 5 dropped out, leaving a total of 13 
students who attended regularly. 

The 13 mixed-gender students consisted of five Level 6, four Level 7 and four 
Level 8 students. They all attended the sessions together and initially worked 
in groups within their respective grade level. There were however multiple 
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occasions during the Math club sessions where the students collaborated together 
in mixed grade level groups.

The Math club sessions were meant to provide the students with a space where 
to engage and indulge in CT in the context of Mathematics. Amongst the topics 
covered were number systems, divisibility rules in Mathematics and prime factorisa-
tion. Most of the time links were made to Computer Science topics, and program-
ming in Lego, Scratch and Python also featured as part of the activities. While 
Paul had detailed initial plans, he was flexible throughout and was guided by the 
students’ feedback and progress during the sessions. Paul constantly changed and 
adapted his plans for the sessions to offer students a more personalised experi-
ence that suited their needs and interests, while upholding their motivation. The 
setting was rather informal, unlike what the students are usually used to in the 
context of their more formal classroom settings. In fact, the Math club sessions 
were characterised by less strict rules, more opportunities to be creative and 
freedom to explore different learning trajectories. Paul employed a project-based 
approach, with his role shifting more towards a mentor who guides and supports 
the students rather than the more traditional style that is more predominant in 
formal lessons within the general school culture. The Math club culminated in a 
Maths Exhibition, organised by the Mathematics department, where the students 
had an opportunity to showcase projects they had collaborated on in the club. 
Furthermore, to reward the students for their hard work and dedication, Paul 
organised an escape room activity on the school grounds in June 2022, where 
the Math club participants had the opportunity to flaunt their CT skills to solve 
puzzles and questions posed by this activity.

Methods of data collection
In order to answer the research questions, this study was conducted as 

a  single case study (Yin, 2014). This implies an in-depth investigation of the 
Math club intervention in its real-life context (Creswell, 2013; Yin, 2014). 
According to Yin (2014), a key strength of the case study research is the oppor-
tunity to employ a range of sources of evidence to support the study’s construct 
validity. Unfortunately, due to COVID-19 restrictions, it was not possible for the 
researchers to physically be present in the classroom, however, this case study 
findings build on several sources of information, including forum discussions 
between the teacher and the researchers, semi-structured interviews, the teach-
er’s resources used during the Math club sessions and pictures shared by the 
teacher of the students working, as well as pictures of artefacts created by the 
students as part of the projects they were involved in. 

The asynchronous discussions, carried out using the Microsoft Teams plat-
form, were active between September 2021 and July 2022. This online space 
was commonly used by the teacher and the researchers to communicate on 
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a weekly basis. Paul shared his ideas while planning and adapting the sessions 
and the researchers offered feedback and guidance throughout the design process. 
A discussion was also generated on a weekly basis that helped sustain a reflective 
process to evaluate the teaching and learning processes and inform adaptations 
of the design of future sessions. 

The aim of the interviews was to collect in-depth data from the teacher about 
the progress of the integration process, as well as other aspects of interest that 
would emerge during the online discussions. The interviews also focussed on 
aspects identified by the researchers from their analysis of the resources used 
during the Math club sessions. Two forty-five minute interviews were carried out, 
one in December 2021 and another in June 2022. This was a time during the 
COVID-19 pandemic, when major restrictions were in place in Malta, therefore 
the interviews were held online via the Microsoft Teams platform. Both inter-
views were recorded with Paul’s consent and later transcribed.

The pictures shared by the teacher were instrumental in supporting the other 
data sources during the process of analysis (Creswell, 2013). More specifically, the 
pictures of student’s work and artefacts were jointly evaluated by the teacher and 
the researchers as they exemplified how CT was employed in the learning process.

Research ethics for this study was followed very rigorously and an ethics 
application for carrying out the research was approved by the Faculty Research 
Ethics Committee, FREC and the University Research Ethics Committee, UREC, 
at the University of Malta. 

Data Analysis
Thematic analysis offers a flexible method for identifying, analysing and 

reporting patterns within the data. With the help of the qualitative research 
software Taguette, thematic analysis (Braun & Clarke, 2006) was used in this 
study to analyse all the data collected. Transcripts were coded based on two 
coding schemes: one focussing on the characteristics of CT emerging from Math 
club sessions, and the other with the aim of identifying challenges and obstacles 
in the teacher’s integration efforts. The six-phase procedure based on Braun and 
Clarke (2006) involved starting to familiarise with the data, identify initial codes, 
then subsequently search, review, define and name the emergent themes, and 
ultimately produce the report. 

Results

Data analysis resulted in the identification of a total of 4 themes and 15 cate-
gories, as portrayed in Table 1 and Table 2. The emerging themes shed light on 
how the teacher translated his understanding of CT into practice to deliver specific 
mathematical concepts and the challenges met along the way. Primarily, theme 1 
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in Table 1, referring to the connections established between CT and Mathematics, 
indicates that prior training about CT was crucial in helping the teacher become 
more aware of certain specific components of CT. Findings portray how these 
were then progressively linked to the teaching of Mathematics and subsequently 
further refined following feedback gained from practical experience. It was also 
clear that the teacher’s own interpretation of CT, which developed and evolved 
throughout the study, heavily influenced the CT components which ultimately 
emerged during both the planning as well as the delivery of the Mathematics 
lessons. Furthermore, analysis of the second theme, about CT characteristics 
(theme 2, Table 1), indicates that decomposition was the CT component which 
featured more heavily in the integration efforts, followed by abstraction, pattern 
recognition and the use of algorithms. Finally, the themes emerging about the 
challenges and obstacles of CT integration point to a range of barriers met by 
the teacher. These include amongst others, issues around the context in which 
the learning was taking place, with informal contexts being identified as being 
more conductive to the integration of CT into practice over more formal educa-
tional experiences. Moreover, issues related to school environment and different 
methods of teaching were also found to be major contributing factors. The next 
section discusses these main findings.

Table 1. Themes and categories of characteristics of CT emerging from the Math club

Theme Categories
1 – CT and Mathematics connection Teacher experience, Teacher training, 

EU CodeWeek reflection, Professional 
development

2 – CT characteristics abstraction, algorithm, Decomposition, 
Patterns, students’ prior exposure to CT

Table 2. Themes and categories of challenges and obstacles to CT integration

Theme Categories

1 – Learning setting Formal settings, informal settings

2 – School environment Curriculum constraints, Time constraints, 
school management and culture, students’ 
prior exposure to CT
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Discussion

Making the connection between CT and Mathematics
The positive effect of training on CT received during the Malta EU Codeweek 

Summer School, emerged very prominently from the teacher interviews. Paul 
in fact recalled how following the training, he had become more conscious of 
CT and its components. He explains how, prior to the training, he would inad-
vertently use aspects of CT in his Mathematics classes. However, the training 
had helped him establish a better understanding of how the different aspects of 
CT could be translated to enhance his teaching of mathematical concepts more 
purposefully, as he explains: 

…  the training has helped me put things into perspective, and all the things 
I had read about before kind of fell into place and made more sense. The prac-
tical examples given by other educators during the training was also both very 
encouraging and enlightening! (Paul, interview 2). 

This highlights the need, as clearly emphasised also across the literature (eg. 
Angeli & Giannakos, 2020; Caeli & Bundsgaard, 2020), for teacher continued 
professional development (CPD), to ensure that integration efforts are well-in-
formed and focussed on how best to amalgamate CT skills towards the enhance-
ment of classroom practice. Unfortunately, Paul’s CPD experience at his local 
school rarely met his needs in the classroom as he describes the CPD opportuni-
ties within his school as: 

… being most of the time out of synch with the real demands of the classroom 
and only superficially addressing tangible needs (Paul, interview 2). 

Targeted CPD could help avoid unwanted situations whereby less experienced 
teachers might fail to address all relevant CT components in their integration 
efforts (Maharani et al., 2021) because of a lack of proper training. Ultimately, as 
identified by another one of the categories of this theme, teacher experience was 
instrumental in cultivating the link between CT and Mathematics. This clearly 
emerged during online discussions, where Paul was constantly revisiting and 
revising his teaching material and his plans for the Math club sessions based on 
feedback gained as he progressively became more in tune with new and improved 
ways of how to integrate CT. The analysis of his teaching materials also clearly 
shows how later versions of his work indicate a kind of greater maturity in his 
approach to integrating CT based on a better understanding of his own practice 
and the evolving needs of his students.

Meaningful training and a structured support system, such as that experienced 
by Paul in this study, are seen here as a crucial strategy that can be extended 
further in the local Maltese context to ensure better integration of CT across 
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the curriculum. Looi et al., (2020) also recommend involving teachers in co-de-
signing CT enhanced curricula as a very effective way of promoting CT integra-
tion. Furthermore, given the importance of both CT as a “universally applicable 
attitude and skill set” (Wing, 2006, pg. 33), and the essence of teacher training, it 
is believed to be imperative that teacher preparation programs include elements 
of CT and how this can be included and integrated in the different subject disci-
plines (Yadav et al., 2017). 

CT components and Mathematics instruction
Results from the study indicate that the most common CT component that 

prominently featured in both planning and delivery of various mathematical 
concepts during the Math club was decomposition. This was followed by abstrac-
tion, pattern recognition and the use of algorithms. 

Decomposition was the major initial step that was noted as being used at the 
beginning of every problem explanation. The teacher would explicitly guide the 
students to 

… look at the problem and dissect it and break it into smaller problems (Paul, 
interview 1). 

The prevailing aim at the start of every problem-solving session would be in 
fact to systematically look at a problem and find ways of decomposing it into 
a number of smaller, manageable pieces which they would then go on to solve 
individually. This CT component was also evident in graphical ways in some of 
the resources the teacher had planned, with visual representations of problems 
being broken down into smaller pieces. It may seem that the reason for decompo-
sition being the most prominent aspect of CT that surfaced during planning and 
instruction would be that, as Selby (2015) notes, this is the most difficult aspect 
of CT. In addition to this, it can be considered as the first step in a structured 
problem-solving approach, and as The Royal Society (2012) notes, an indispen-
sable skill to master before moving on to other CT skills. It is to be noted that 
the students who participated in the Math club had little or no background of 
CT. This, as previously explained, is because CT is not emphasised within Maltese 
curricula, despite efforts being made for its inclusion. In fact, apart from the 
ICT C3 syllabus, there is no direct mention of CT anywhere, and it would only 
feature in lessons where enthusiastic teachers would take their own initiative to 
integrate CT into their own practice. This may point to the fact that students may 
not be proficient in CT skills yet, so the need must have been to focus more on 
decomposition in order to master this before moving on to higher levels of CT 
skills required for the type of problem solving included in the maths problems 
presented during the club. 



610TO BE OR NOT TO BE A GREAT EDUCATOR, 2022

D. Vassallo, l. BUsUTTil. integrating Computational Thinking into Classroom Practice: a Case study

Along with decomposition, abstraction was also a component that the partic-
ipating teacher used quite frequently in his delivery of mathematical concepts. 
In accordance with the literature (eg. Chaabi et al., 2019) the teacher considered 
abstraction as a key skill for both mathematics and CT. For him, abstraction was 
especially useful when encouraging students to sift details and information given 
in the problem brief in the process of working towards a solution. Many times, 
this involved translating the information given into a diagrammatic form which 
would better portray the problem. As the teacher himself expressed: 

the sense of abstraction is about re-moving what is not necessary, and repre-
senting what you have visually to help in solving the problem (Paul, interview 1).

On many occasions, especially when problems started becoming progressively 
more challenging over the course of the Math club, the teacher started intro-
ducing the concept of pattern recognition and the idea of 

finding patterns and finding what is similar and what is repeating (Paul, inter-
view 1). 

A study by Ling & Loh (2020) confirms the positive correlations that exist 
between pattern recognition and mathematical ability. In fact, in this study, the 
skill of pattern recognition was used by the participating teacher on multiple 
occasions as an additional strategy in his quest to help students with their next 
steps in their problem solving approach.

Finally, algorithmic thinking was the last component of CT that emerged from 
this study as part of the teacher’s integration efforts. Algorithmic thinking was 
seen to bring all the problem-solving steps that the teacher was promoting with 
his students in order to come up with a 

formula that you can apply in general terms, so if you are asked to scale up and 
say find the sum of all the natural numbers from one to 7 billion, you would be 
able to do it in a few seconds (Paul, interview 1). 

This highlighted the aspect of generalisation as an important component of CT 
(Kallia et al., 2021). As also explained in the study by van Borkulo et al. (2021), 
Paul approached the aspect of generalisation in both plugged and unplugged 
ways throughout the Math club. In some occasions, he also used the resulting 
algorithm to program the solution. 

Ultimately, our study seems to suggest that, in accordance with the literature 
(Kallia et al., 2021), learning opportunities that integrate CT into mathematics 
instruction should highlight aspects of decomposition, abstraction, pattern recog-
nition and algorithmic thinking amongst others. These form part of the problem 
solving approach that emerged quite starkly in both the planning as well as in the 
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delivery of mathematical concepts in our study. Furthermore, similar to the study 
conducted by Kallia et al., (2021) problem solving and all the thinking processes 
involved in it are regarded as common between CT and mathematical thinking. 
Similar to a study by Niemel et al. (2017), the participating teacher seemed to 
have a natural pre-disposition to associate CT with problem solving in maths very 
generally, and his basic underlying notions of CT in mathematics corresponded 
with his own ways of teaching mathematics (Huang et al., 2021). It can thus be 
concluded that these problem solving thinking skills were ultimately strategically 
employed in this study as a way to scaffold the understanding of mathematical 
concepts (Huang et al., 2021). This highlights the importance of including CT, 
and more specifically the aspects of decomposition, abstraction, pattern recogni-
tion and algorithmic thinking in mathematics instruction. It also highlights the 
importance of further research to identify other aspects of CT that may have not 
emerged in our study, but are evident in other studies, like data practices (Kallia 
et al., 2021), logic and logical thinking (Grover & Pea, 2013), and testing and 
debugging (Weintrop et al., 2016) amongst others.

Barriers and Challenges faced by teachers
The fairly successful integration of CT into mathematics education carried 

out during the lessons for this study, led the teacher to identify a number of 
challenges and barriers which in one way or another he had to struggle with 
during his integration efforts. The CT literature supports this aspect as it consist-
ently identifies barriers and challenges to implementation efforts, which include 
access to resources, concerns with timings and school support (Morreale et al., 
2012; Pollock et al., 2017). In this study, the integration experience during the 
in-break club served to highlight issues encountered during the teacher’s formal 
teaching of mathematics lessons. The main concern encountered seems to high-
light a correlation with the context in which the instruction was taking place. In 
fact, the teacher frequently compared instruction in the Math club to his other 
mathematics lessons and confessed: 

I would say I’m more successful, because I am free to push the boundaries 
further in the Math club, because it is an extra-curricular activity” and also “In 
the Math club I can afford to scratch their head deeper (Paul, interview 2). 

On the other hand, the formal lessons were characterised with quotes like: 

I am stressed about the syllabus. I share classes with other teachers and I am 
concerned when, for whatever reason, I fall behind…and with the whole 
COVID-19 situation, that has happened quite often lately. There-fore, I always 
have the syllabus at the back of my mind. (Paul, interview 2). 
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It is interesting to note that, unlike findings experienced in other studies (eg. 
Morreale et al., 2012; Pollock et al., 2017), in this study, the school where the 
teaching was taking place provided the teacher with enough flexibility to adapt 
and shape instruction in ways deemed effective by the teacher. Furthermore, the 
Paul also reported a great degree of support provided by the school in backing 
these initiatives. Nonetheless, it was evident that the teacher’s aim to provide 
students with opportunities to develop their CT skills and encourage students 
to internalise these skills to become a natural habit of thinking and part of 
their general repertoire of problem solving skills, was far more successful in 
the informal rather than in the formal setting. The main issues, as also identi-
fied by (Google Inc. & Gallup Inc., 2016), were those of competing curriculum 
priorities and the resulting concern over lack of enough time prevailing in the 
formal setting. Research that focuses specifically on the positive affordances that 
CT yields in informal settings can be found in the literature (eg. Ehsan et al., 
2018, 2019; Rehmat et al., 2020). However, it is argued that, in order to better 
understand some of the specific barriers and challenges that the integration of 
CT may be faced with in formal settings, more research is needed to be able to 
compare and contrast these two important contexts. It is duly acknowledged here 
that integrating CT only in in-formal settings may lead to the exclusion of some 
students and thus promote inequitable learning outcomes. It is thus proposed that 
the use of informal settings may prove to be ideal for teachers as pilot projects, 
which can then be potentially rolled out to the wider formal setting. 

Another challenge which the teacher identified in his integration efforts was 
the low-level of CT skills that the students were equipped with, compared to 
their age level. This deterred, to some degree, the progression of the acquisition 
of the various mathematical concepts, because the acquisition of CT had to 
come first and this, the teacher felt, resulted in time taken away from purely 
mathematical instruction to focussing on upskilling the students. This is attrib-
uted to the fact that the students have been exposed very little, or none at all 
to CT competencies, in their previous schooling experiences in the local Maltese 
educational context. In conclusion, the academic literature clearly confirms that 
the acquisition of CT skills can be successfully acquired in early childhood (Bati, 
2021), and furthermore, this highlights the importance of introducing these 
very important skills at a much earlier stage in the educational experiences of 
students.

Conclusion

This study presented an investigation of the integration of CT into mathe-
matical practice. Results shed light on a range of different aspects that shape 
the reality of teachers, who like Paul, believe in CT and strive to integrate it 
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into their everyday practice. From a local Maltese perspective, it is argued that 
even before taking the plunge to integrate CT into Mathematics instruction at 
a secondary school level, preliminary measures need to be taken to ensure that 
the proper foundations have been laid out. This refers to both making sure that 
the students have the basic fundamentals of CT to allow them to thrive, as well 
as ensuring that robust structures are in place to support teachers in their inte-
gration efforts. Following the implications of the learning context presented in 
this study, it is recommended that informal settings may be ideal for piloting and 
experimenting with integration efforts until teachers are confident enough and 
achieve mastery of CT strategies. It is however crucial that integration efforts 
do not stop at the boundary of informal settings and that every effort should be 
made to understand, acknowledge and try to overcome the existing challenges in 
order to transcend into the wider formal settings. 

In conclusion, we argue that given the current-socio economic trends and 
needs emerging from our modern society, CT training should be a core compo-
nent of teacher-training education as well as an important on-going component of 
teacher professional development. Finally, it is also strongly recommended that 
the integration of CT should start early on in the schooling experience, as this 
would enable students to internalise the skills from a young age and be further 
empowered to use these through a range of interdisciplinary subjects more mean-
ingfully through-out their learning experiences.
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