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FOREWORD - SIMON HARRIS T.D., MINISTER OF FURTHER AND HIGHER
EDUCATION, RESEARCH, INNNOVATION AND SCIENCE

At a time of rapid technological development, it is crucial
that Ireland’s educational system continues to evolve to
equip learners of all ages to meet the changing needs of
employers, industry and daily life. Computer Science
education is an important cornerstone in developing the

skills that are needed to be digitally competent in an

evolving world. It also promotes skills that are valuable in
a variety of career sectors and contexts, such as teamwork, creativity, logical thinking and

communication.

| am delighted to see this report by Lero, the SFI Research Centre for Software, on Leaving
Certificate Computer Science. Lero’s work is central to the development of Ireland’s software
and IT talent pipeline, building critical software skills at all ages for Ireland’s current and future

workforce.

Importantly, this in-depth report has the voice of student’s front and centre. As Computer
Science is a relatively new subject at Leaving Certificate, it is crucial for us to learn from the
insights of students, and build on these to continue to refine and improve the learning
experience. It is heartening to see that students have enjoyed the interactive and collaborative

methods of learning piloted in the new subject.

The report also identifies some challenges that still need to be addressed, particularly in
breaking down stereotypes about computer science and increasing the participation of female
students. These are challenges that Lero is actively addressing through its education and public
engagement work. | look forward to seeing broader participation in the years ahead and

Computer Science going from strength to strength.



| congratulate Lero and University of Limerick on this important report, and look forward to
seeingthe education system at all levels continuing to nurture learning, innovation and creativity

for the 21st century.

Yours sincerely,

Simon Harris T.D.
Minister of Further and Higher Education,
Research, Innovation and Science.



1. EXECUTIVE SUMMARY

Background

In 2018, the Department of Education (DE) introduced the Leaving Certificate Computer Science
(LCCS) subject in the upper second-level curriculum in Ireland. The introduction of the subject
was in response to industry concerns about increasing the supply of students into the IT sector
and was also driven by wider beliefs about the need to have an educational system that was

addressing the rapid technological developments in society.

LCCS aimed to develop students’ understanding of computing technology,
computational thinking, programming and its wider societal impact. In terms of key skills, the
aim was to develop and foster students’ creativity and problem-solving, as well as promoting the
ability to work independently and collaboratively. The subject, which was initially introduced in
40 pilot schools, has now grown and is currently delivered in 220 schools which represents
approximately 30% of the total number of second-level schools. There are approximately 4,200

students studying the course at Senior Cycle.

While there have been several research projects that have explored the roll-out of LCCS,
very few studies have focused on students and their experiences of the subject in an in-depth
manner. The current study aimed to explore 5™ and 6" year students’ overall experiences of
studying LCCS by using a qualitative methodology and incorporating art-based methods as well

as following participants and capturing their experiences over a period of time.

Methodology

This in-depth qualitative study consisted of interviews, online accounts and an art-based
method. The first phase involved conducting pilot interviews to establish the suitability of the
interview guide. The second phase involved conducting one-to-one semi-structured interviews

with5"and 6" year second-level Computer Science(CS)students. Phase three involved students
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completing a fortnightly online account that captured their ‘in-the-moment’ thoughts and
feelings over athree-month period. The final account included an art-based method that invited
students to express what LCCS meant to them using an image of their choice. Phase four
involved follow-up interviews with 5" year students. Thematic analysis was used to analyse the

data.

Key Findings

o Theresearchfound that personalinterestinthe subject and past curriculum experiences,
such as the taster course in Transition Year or the Junior Cycle short course in Coding, were
important factors when choosing the subject. Teachers and family members also played a

role in subject choice.

e Students enjoyed the way the subject was taught. The active and interactive nature of
the subject were reported as unique and positive characteristics of the subject and students
claimed that it was enjoyable, it enhanced their learning, engaged them in the subject and
gave them the opportunity to actively influence their learning experiences. Teachers were
described as approachable and were reported as promoting independence and maintaining
a good learning atmosphere. Concerns about the scarcity of notetaking and how it could

affect their revision of the subject were raised by students.

e Studentsalso enjoyed the opportunities for collaboration and groupwork that the subject
offered. While in some schools groupwork was reported as essential, in other schools the
groupwork element was not adopted in class. The benefits and challenges of groupwork and

collaboration were also discussed.

e Creativity was also reported as one of the core elements of CS. Students highlighted that
creativity was necessary in coding and that the creativity in CS was different to the creativity

associated with other subjects.



e A separation of practical and theoretical aspects of the course was experienced by
students, with students indicating a clear preference for practical topics and often a dislike
for aspects of the course that was delivered primarily through teacher-centred instruction.
This type of learning they associated with ‘Theory’. Overall, students presented concerns

regarding the amount of content in the LCCS curriculum.

e The Applied Learning Tasks (ALTs) were viewed positively by students, although
challenges were also acknowledged. Students enjoyed the social experience, the
opportunities for creativity and for experiencing real-life scenarios, the opportunity for
autonomy and creating projects that would be useful to othersin the broader community. The
challenges associated with the ALTs included not having enough time to fully engage with the
tasks, lack of guidance from teachers and not being clear on the learning objectives of the

tasks.

e A gender imbalance was discussed with students reporting a misrepresentation of
females in the LCCS class. Female participants also pointed out the stereotypes that are
frequently associated with certain subjects, one of them being CS. CS was said to be
commonly considered as a ‘male subject’, which consequently discouraged other female
students from choosing the subject. Female participants also commented on feeling
hesitant about working with their male classmates. Wider school-level timetable

arrangements were also said to have inhibited female students from choosing LCCS.

e Studentsrecognised the advantages and relevance of CS in their future careers. The key
learnings and skills that students believed they acquired in LCCS were seen as transferrable
to other professions. Problem-solving, teamwork skills, analytical skills, and coding were

often mentioned as key skills.

e Misperceptions and stereotypes associated with CS were highlighted by students. Some

students discussed having stereotypical beliefs themselves before engaging with the



subject. The'nerd’stereotype, commonly associated with CS, was mentioned by participants.

Students commented on the inaccuracy of the perceptions often associated with the subject.

Recommendations & Conclusion

In discussing the findings, the study outlined several recommendations. These include ways to
encourage the uptake of the subject, challenge the stereotypes and misperceptions associated
with the subject, continue professional development for teachers, and address the issues

related to groupwork and ALTs that were raised by students.

The study concludes that the introduction of the subject has been successful with a
growing number of schools taking on LCCS. Students’ experiences of the subject are very
positive, both in relation to the pedagogical approach that the subject employs and also the
opportunity for creative and collaborative work. However, negative and inaccurate stereotypes
are still present, as well as a wider lack of understanding of what CS entails, and a lack of
appreciation of its wide application in all aspects of society. Further work needs to be done to
address the issues raised in the study, including the societal ignorance that exists in relation to
what CS is and challenging the inaccurate and limiting stereotypes that are still prevalent when

it comesto CS.
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2. INTRODUCTION

In 2018, the Department of Education (DE)introduced the Leaving Certificate Computer Science
(LCCS) subject inthe upper second-level curriculum in Ireland. LCCS was described as the study
of computers and algorithmic processes, including how programming and computational
thinking can be applied to solve problems, and how computing technology impacts society
(NCCA, 2018). While the introduction of a Leaving Certificate (LC) subject was explored decades
before (O'Doherty et al., 2004), the impetus behind its recent introduction lay in the Digital
Strategy for Schoolspolicy (Department of Education, 2015), specifically the 2017 Action Plan(DE,
2017)which set out the goal of establishing a subject by 2018. The introduction of the subject was
in response to industry concerns about increasing the supply of students into the IT sector and
was also driven by wider beliefs about the need to have an educational system that was
addressing the rapid technological developments in society. The introduction of LCCS in the
curriculum also offered students the opportunity to move away from being passive consumers
of technology to becoming active creators and producers of computer systems with the

fundamental understanding of how technology works (Connolly & Kirwan, 2023).

While there have been several research projects that have explored the roll-out of LCCS
(Connolly et al., 2022; Quille et al., 2018), very few studies have focused on students and their
experiences of the subject in an in-depth manner. A previous Lero report (McGarr et al., 2020)
which focused primarily on teachers and their experiences of the professional development
programme, also reported the findings of an informal discussion with 6" year students. However,
the engagement with students was limited due to the nature of the research. Connolly and
Kirwan (2023) also investigated students’ participation in LCCS and provided insight into the
students’ learning experiences, factors that motivated them to choose the subject and career
expectations. The report on the early enactment review of LCCS, undertaken by the NCCA

(2023b), also explored students’ experiences of the subject, however, the focus was on 6" year

n



students of phase 1schools, as well as on students who had already completed the course, LCCS
teachers and stakeholders. The current study, therefore, builds on previous research by
providing in-depth insights into 5" and 6" year students’ experiences of the subject. The current
study, however, is different from previous research as it adopted a qualitative methodology, it
incorporated art-based methods as an alternative mode that helped capture students’ insights,
and it followed participants and captured their experiences over a period of time. Exploring
students’experiencesisimportant as they experience the subject at first hand and can therefore
provide valuable insights that can help shape LCCS education into the future. Understanding
students’ learning experiences is therefore paramount to improving the subject’s success and
use of in-depth qualitative methods to capture their views is critical. For this reason, this study
aimed to explore 5" and 6" year students’ overall experiences of studying LCCS. By undertaking
this study, it places the student voice front and centre and illuminates the experiences of

students as they travel through the LCCS course.
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3. OVERVIEW OF LEAVING CERTIFICATE COMPUTER SCIENCE

LCCS was introduced in September 2018 in 40 pilot schools. Set within the framework of the key
skills for senior cycle, the specification aimed to develop students’ understanding of computing
technology, computational thinking (Wing, 2006), programming and its wider societal impact. It
also had wider educational aims related to the key skills of senior cycle, namely to develop and
foster students’ creativity and problem-solving, in addition to promoting the ability of students
toworkindependently and collaboratively. The LCCS specification focuses on how programming
and computational thinking can be used to solve problems, and the influence of computing

technology in our everyday lives.

LCCS comprises of three strands(see Figure 1). These strands are interwoven and should
not be studied in a linear fashion but rather concurrently across the two years of the Leaving
Certificate (LC). Strands 1 and 2 equip students with the skills and knowledge needed for
completing the Applied Learning Tasks (ALTs) in Strand 3. These ALTs are completed in teams
and students produce real or virtual computational artefacts. Students are encouraged to
produce artifacts that closely relate to their own interests and that can also be beneficial to the

community and to society, e.qg., digital animations, web pages and robotic systems.
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Strand 1: Practices
and principles

Strand 3: Computer science
| in practice

»I
» Evaluation/Testing.

Figure1- Leaving Certificate Computer Science structure

LCCS was designed for 180 hours of class contact time plus two assessment components. The
assessment componentsinclude an end-of-course computer-based examination whichis worth
70% of the total grade, and an individual project consisting of a computational artefact plus a
report worth 30%. LCCS can be studied at both Ordinary and Higher level, accommodating
students of differing abilities and achievement levels. Since its original introduction in 40 pilot
schools, it has now grown and is currently delivered in 220 schools (J. English, personal
communication, January 30, 2024) which represents approximately 30% of the total number of
second-level schools. There are approximately 4,200 students studying the course at Senior

Cycle (NCCA, 2023b).
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4. METHODOLOGY

4.1 Study Design

Previous research has explored the introduction of this new subject into schools, particularly
from the perspective of the participating teachers and the professional development delivered
as part of the initial roll-out of the subject (see McGarr et al., 2020). This current research was
interested in exploring the students’ perspectives as there has been limited research focusing
on the experiences of students (Connolly & Kirwan, 2023; NCCA, 2023b). Because of the
importance of capturing the student voice and their lived experiences, this research adopted a
qualitative methodology which consisted of interviews and online accounts. This approach was
adopted as qualitative research helps understand how individuals subjectively perceive, give
meaning to and interpret their experiences (Atkins & Wallace, 2012). Interviews encourage
participants to provide vivid descriptions of their personal experiences (Weiss, 2004), while also
allowing the researcher to probe and clarify information in real time. Frequently used in
educational research, interviews have the potential to give students avoice, asthey are the ones
who can accurately discern the education experience and what facilitates their learning (Saul,
2005). Online accounts were also used to collect data from participants. Online accounts were
records of the participants’ real time and ongoing experiences of LCCS, as reported by the
participants themselves. An art-based method was also incorporated into the online accounts
to capture students’ perception of CS in a visual format. Figure 2 below outlines the study's

approach and its phases.
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PILOT INTERVIEWS ONLINE FOLLOW-UP THEMATIC REPORT
INTERVIEWS ACCOUNT INTERVIEWS ANALYSIS

Figure 2 - Qualitative approach used in this study
4.2 Participants

The sample included 27 LCCS students (56% males, 44% females) from four Irish second-level
schools. Twenty-two (81%) of these were 5" year students and five (19%) were 6™ year students.
Participants were invited to take part in the study via their LCCS teachers. LCCS teachers were
contacted in order to recruit students for participation. Teachers were contacted via email,
social media (poster) posts, word of mouth and posts in CS-related platforms (e.g., CESI and
Slack). Teachers were encouraged to contact the researchers if they were interested in having
their students participate in the research project. Students then volunteered for participation.

Student participation and data collection took place from October 2022 to April 2023.
4.3 Procedure

The first phase involved conducting pilot interviews to establish the suitability of the interview
questions and to determine if there were any flaws or weaknesses in the interview design (Majid
et al., 2017). Participants for this phase were CS university students who had previously
completed the LCCS subject. Three pilot interviews were conducted. Some modifications were
made following the pilot interviews, as it was noticed that some questions were not easily
understood or could be phrased differently. Questions were also added to the interview. The final
version of the interview guide can be found in Appendix A. The modifications made post pilot
interviews can be found in Appendix B.
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The second phase involved conducting one-to-one semi-structured interviews with 5™
and 6" year second-level CS students. Interviews took place in the participating schools with
each interview lasting approximately 45-60 minutes. Prior to starting the interviews,
participants provided informed consent and parental consent was also obtained. The first
minutes of the interviews were used to build a rapport and establish a comfortable interaction
to enhance the quality of the responses. The interview explored participants’ subjective
experiences and perceptions of LCCS. Open-ended questions and probes were used to facilitate
discussion on how students experienced the subject. Topics covered in the interview included
students’ background and decision to study LCCS, learning experiences, perceptions of the
content, pedagogy and assessment of the subject, and career expectations. The interview guide

used for these interviews can be found in Appendix A.

Phase three involved students completing a fortnightly online record that captured in-
the-moment thoughts and feelings for a three-month period following the initial interviews.
Microsoft Forms was used for this, and it contained an open question which encouraged
studentstoreport on their ongoing experiences. Students were instructed to report on theirreal
time engagement with LCCS, for example, what they were currently doing in class and how they
were currently feeling about the subject. Students were contacted via email which contained a
link to the online account. Completing these online accounts took on average three minutes and
students did this in their own time. Reminders were sent to students who had not completed the
account within five days. Students were asked to complete a total of six accounts. The template
used for the first five online accounts can be found in Appendix C. The final online account
employed a different format and invited students to express what LCCS meant to them using an
image of their choice. Participants were open to submit photos, drawings, or comics and to
include a short, written explanation for their visual data. This was provided to enable studentsto
use an alternative mode of representation to help capture insights that may not have been

possible through the other methods .
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Phase four involved follow-up interviews with 5™ year students. It was decided that the
follow-up interviews would be conducted with 5™ year students only for two main reasons. Firstly,
it was understood that 6™ year students would be particularly engaged with projects and
deadlines, as well as with pre-exams which are conducted independently in schools as a means
of preparing students for the LC examinations. Secondly, having two interviews with 5" year
students at different time points allowed for insights from when these students were just
starting the subject as well as when they had engaged with the subject for several months. This
was not necessary with 6 year students as their initial interviews already proved to be more
complete given that they had been doing the subject for over a full school year. Eight 5™ year
students (5 males; 3 females) took part in the follow-up interviews. These interviews aimed to
explore students’ continuous engagement with and experience of LCCS, as well as allowing the
researcher to clarify any uncertainties orincomplete responses from the first set of interviews.
Given that the first interviews were conducted early in the school year, some 5" year students
had not yet experienced some aspects of the subject, for example ALTs and groupwork,
therefore the follow-up interviews allowed for insights into these specific aspects. The follow-
up interviews also allowed for students to expand on their online account entries and further
discuss their visual data. All interviews, including the pilot interviews, were conducted by the

first author.

The many data collection methods and different time points allowed for both method and
data triangulation. This triangulation helped to achieve a more complex and complete

understanding of participants’ experiences as well as enhancing the validity of the research.

4.4 Data Analysis

Braun & Clarke's (2022) phases of thematic analysis were used to identify patterns within the
data in relation to students’ experiences of LCCS. An inductive approach to thematic analysis
was utilised where coding and theme development were driven by the data content with no

preexisting framework or preconceptions. All interviews were recorded, transcribed, and read
18



for familiarisation (phase one). The data was initially coded manually for an active engagement
with the data, and then using NVivo Windows which helped organise and analyse the data(phase
two). The written online accounts and visual data submitted by students were also coded. Codes
were then arranged into clusters to generate initial themes and subthemes (phase three). The
candidate themes were developed and reviewed by the research team (phase four). Overarching
themes and subthemes were then refined and named and definitions for each overarching
theme and subtheme were developed to identify each theme’s core concept and how it

contributed to the overall story of the data(phase five). Phase six involved writing up the report.

4.5 Ethics Statement

Ethics approval was granted by the University of Limerick's Faculty of Science and Engineering’s

research ethics board (reference no. 2022_05_04_S&E).
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5. FINDINGS

Thefindings are presented in four sections. Section 5.1outlines the paths students take to study
CS as a LC subject. Section 5.2 presents the students’ perspectives on the positive factors of
the subject. Section 5.3 outlines how students experienced the subject and their views on how
the subject was realised. Section 5.4 presents the students’ views of what they learn and take

from the subject.

5.1 Paths Students Take to Study LCCS

During the interviews, students spoke about the many motives and influences for choosing to
study LCCS. While many students had a personal interestin the subject, there were also students
who were influenced by more external factors. This separation between internal and external
influences indicated that students who picked LCCS came from various backgrounds, through

different pathways and with varying experiences.

Many students expressed a personal interest in the subject. While some students’
interest was sparked by hobbies, such as videogames, 7 was always interested in like
videogames and how they were like made’ (5" year, male), others were curious about technology
and computers, and eager to understand more about how they work’ (6" year, male). Some
students who already had a personal interest, also claimed to have their interest heightened by

external influences.

Regarding external influences, many students were influenced by past curriculum
experiences such as a CS taster course in Transition Year (TY) or the Junior Cycle (JC) short
course in Coding. Students highlighted the importance of introducing CS earlier in second-level

schools, especially in schools where the JC short course was not available.

There is no Junior Cycle computer science in this school anyways. So, | feel like

people generally don't want to branch out, you know, in case they make a
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mistake. So, | feel like it does have a bit of a disadvantage because it'snot a

Junior Cycle subject (6" year, male).

The value of introducing CS early was also reinforced by those students who had coding
experience prior to the LC as they stressed the importance of such courses or programmes and

their impact on students’ choices when selecting the subjects, 7 picked computer science

because when | first started in 15t year, there was an option to pick computer science in, inside

with another subject, and | chose it then, | really enjoyed it’ (5" year, female).

In contrast, other students who had prior experience of coding from the JC claimed that
improvements needed to be made to the short course in Coding as its content could mislead

students goinginto the LC.

... you do it in third year as well, you do computers. Like that was just making
games and all so | thought computer science was going to be like making games
and stuff, butthenwhenlwentintoit, it wasjust like making websites and coding,

projects and stuff (6" year, female).

Although not all schools offered the JC short course, all participating schools did offer a

taster or introductory course in TY, which was where most students initiated their CS journey.

In TY like they just show you like, | guess like the basic parts of it, and then you

choose if you want to do it or not, and | chose to do it (5™ year, male).

We did do some computer science in Transition Year. We did like web, HTML, CSS,
a bit of Python, just to get the track running to see how most people will either

choose a subject or not. And | chose it. | was interested in that (5" year, male).

Teachers and family members also played a role when it came to choosing LCCS. Some
students were inspired by family members, my uncle does do computers, so he was like a big

influence, kind of, on me wanting to do computers’ (6" year, female); *.. both of my parents are

21



in computer science as well, so | have family background in it’ (6" year, male), while others were
encouraged by teachers who claimed to see potential in their students, 7 wasn't sure if | was
going to pick it, but then my teacher kind of motivated me because [teacher] said that | had a
spark for it’ (5" year, male). A larger number of male students mentioned being encouraged by

teachers to pick the subject while both males and females were influenced by family members.

When asked why their friends or other students would not pick LCCS as one of their
subjects, students presented a number of possible rationales including: lack of familiarity with
the subject, 7ke since it wasn't for Junior Cert, a lot of people wouldn't be as familiar, so they'd
be kind of questioning it’ (5" year, male); other students not being tech savvy’ (5" year, male);
beinginfluenced by peersto choose another subject; or ultimately because they were presented
with a timetable conflict and chose another subjectinstead, a /ot of people that like | feel picked
computer science, but not all of them got the subject, as they did have other subjects they were

picking at the same time’(5" year, male).

5.2 Students’ Perspectives of the Positive Factors of LCCS

5.2.1 Active Learning

Students reported very positive views of the subject during the interviews, indicating that they
enjoyed the LCCS class and looked forward to it, 7a/ways enjoy going to class anyway’ (5" year,
male). One of the main reasons provided by students for why they had such a positive view of
LCCS had to do with the way it was taught. The concept of active learning came up throughout
the dataset in many instances. Students mentioned that there was a lot of 7earn/ing]by doing’
(6™ year, female) which contrasted sharply with the teacher-centred approach where they
normally took notes and listened to the teacher. Students commented how this active nature
along with the interactive nature of the subject, engaged them and enhanced their learning, as

well as allowing them to actively influence their learning.
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| find computer science subject so different and unique from other subjects. It's
not like you're sitting down and you're writing, you're actually paying attentionand

you're learning visually and practically as well (5™ year, male).

| think most of the time | do work well if I'm like helping somebody else out
because, like if I'm helping somebody then it like, | understand it more because
I'm explaining it as well as like actually doing it. So, | think that that helps me (5™

year, female).

We're always kept involved. It's never just listening to someone talk for ages.|[...]
Other classes you're writing down what's on a board. But in computer science you
can influence what you're doing. You're not just taking down other things off the

board (5™ year, male).

| suppose with computer science you kind of know what you're doing, and you

know why you're doing, so | find it's kind of easier to understand (5™ year, male).

While students talked about the benefits of this‘new’ learning approach, there were also
instances where there seemed to be some insecurity with it, as the comfort of taking down notes
in order to revise and in most cases memorise was no longer experienced by many students.
Some claimed that most of the information was in the book, and they could simply highlight it, or
the notes/information could be found online, but that pen-to-paper notetaking was still wished
for. This lack of familiarity with this new learning approach brought about by LCCS, led to some

insecurity where students thought that the lack of notes could affect their studying and revision.

| don't really just learn from like just looking at something and like seeing
computer science, just like, just learn the code. | don't really like, for me | write
notes, so I'm the type of person that | just have loads of notes like in folders. So, |

feel like in computer science, | wish | was able to like take down my own notes in
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a way. Like not just be from the book, so like | have a better understanding of it

myself (56" year, female).

Students who took part in the follow-up interviews reported an increase in notetaking in
LCCS which increased their confidence when studying for class tests or exams, 7/ike studying
the notes and stuff. Yeah, | guess | have something to look back on more so. Before, /d just try

and figure out like try and remember, but now | actually have stuff written down’(5" year, female).

5.2.2 Collaboration and Groupwork

Collaboration and groupwork were also predominating topics discussed by students in the
interviews and also in the online accounts and visual representation of CS (Figure 3). There were
contrasting perceptions of groupwork however, and also contrasting incorporation of
groupwork activities depending on the school. Although groupwork and collaboration could be
used as interchangeable concepts, it was clear from the interviews that these were actually
distinct, where groupwork referred to students working together on the same task or project
while collaboration referred to helping each other on their own separate work. While in some
schools, groupwork was seen as essential, in other schools it was more of a case of collaboration
where students worked individually in each task or exercise but could ask other classmates for
help or would be free to talk to other students, 7ts individual, but we can help each other if we're
stuck’ (5" year, male). In these schools, students had no experience of groupwork even though
it was a mandated aspect of the curriculum. In the schools where students described LCCS as a
groupwork-focused subject, the majority of the tasks and class exercises were completed in

pairs or larger groups, 7would say there is a big emphasis on like groupwork’ (5" year, female).
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Figure 3 - Participant’s visual representation of computer science

In relation to the students’ perceptions of groupwork and collaboration, some varied
opinions were reported. Students highlighted the benefits of groupwork stating that it was more
productive, more efficient to get tasks completed, facilitated learning, helped peer learning,
developed groupwork skills for future jobs, helped students bond with classmates, allowed

students to work with friends and to have fun.

| think you do learn a lot with other people because some people just work and
see things differently. So, if you might be stuck on something, they might say ‘oh
look thisis how you do it"and you probably learn it faster than you would yourself

(5™ year, male).

| just feel like maybe groupwork like things get done quicker. So, like if you're
doing it by yourself like you're probably going to be there for like a few days. But
if it was just groupwork, like you'd get it done in like a day, cause everyone's

working at one thing (5" year, female).

But | do like working with other people because like they have strengths and |
have strengths and they have weaknesses and | have weaknesses... It's better to

have two brains working on the same thing (5" year, female).
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Disadvantages of groupwork were also mentioned by participants. These included
having to wait on other students to do their part and that some students might take control of
the task. Groupwork was said to only be beneficial when students got along with group mates
and that it could be difficult when students were absent. Participants also mentioned that some
students would not put in the effort, that some students would only mess around with their

friends, and some students were shy around others.

Because if there's too many people it's kind of hard to keep track of what

everything, everything that's going on (5" year, female).

In groups, if people can find an excuse to do less work, they will take it. When
working on your own, the teacher only expects your amount of work. So, when

you really give your all, it really does show on your grade (5" year, male).

It just depends on who you're working with, you know. If someone is not pulling
their weight, you know, slowing you down, you're doing all the work and they're
doing nothing. It kind of makes you like really annoyed, that like working in pairs
is really bad because you have to do twice the work because they're not doing

anything (5" year, male).

But the problem that | had with it, though, is that like some people were out, so it

was hard to catch up with them (5" year, female).

5.2.3 Creativity

Students also highlighted creativity as a contributing factor to their positive views of the subject.
Creativity was described as a core element of CS and many students indicated how creativity
was necessary in coding. Students claimed that, while they could copy the teachers’ code, they
could also create their own code to their own understanding and be creative in that way.

Students described this as a different kind of creativity, suggesting that creativity in CS was
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more 7ogical’ (5" year, female) compared to the traditional artistic creativity associated with

subjects such as Art and Music.

And creativity, because in my experience when working on projects freely when
given a prompt, you can be very creative with how you interpret that and what you

can make when, you know, it's just you, a laptop and code (5™ year, male).

The creativity aspect. Because usually, like some people, just like do the same
code as the teacher. And you are, like that's no problem, but like | think if you're
like creative with it like you can make it to your own understanding; same code
but like just different like different like words and like phrases that you would use

in the code (5™ year, male).

The concept of creativity was mentioned in greater detail in the second iteration of
interviews, as students further recognised this creative aspect of CS after progressing in the
subject 7kind of realise you need to be more creative with coding’ (5" year, male). Creativity was
also emphasised in the online accounts and visual representation of CS, as can be seenin Figure

3. The student who submitted the image (Figure 3) outlined that:

Computer science allows me to be a bit creative. We have briefly explored game
design and are currently working on Web Design. This is where the creative
element really comes into play. Not only do you have to think of colour schemes,
but you also need to think about font, formatting and creating a website with

good Ul (5" year, female).

Another student submitted their visual representation of CS in the form of a TikTok
claiming that using a different tool like TikTok to complete the visual task reflect/ed] the
creativity seen throughout computer science’. The student also suggested that CS was ‘not all
Jjust numbers and binary but also abstract ideas which are commonly expressed to [them]
through very colourful and creative scenarios’ (5" year, female).
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5.2.4 Teachers

Students’ engagement with their LCCS teacher was also portrayed as a bonus. Students
described feeling pleased with the teaching approach and also feeling comfortable around their
teachers. LCCS teachers were often described as accessible and relaxed, /teacher]s like, it's
easy to go up to[them], it's not like some teachers, you don't even want to talk to them’ (5™ year,
female). Some students mentioned the LCCS class had a good atmosphere because of the
teacher’s relaxed nature, some said the teacher made the class enjoyable and some felt the
teacher would really connect with the students. Students indicated that teachers helped

promote independence in the class but were still approachable when needed.

| like my teacher, [teacher/teaches it well and [teacher]like helps if ‘/f'you need
help. And [teacher]doesn't give the answer to you right off the bat, /teacher]
makes you like figure the answer out with the little bit help and | like that (5™ year,

female).

Although teachers were seen to promote independence, students also acknowledged
their dependence on the teacher as LCCS was a new subject that they found themselves unable
to learn without the teachers’quidance, but some things in computer science, you may not know
how to do, so you have to like, you're really dependent on your teacher to tell you this information
and then you can independently like learn it’ (5" year, female). Students were also aware of their
teachers’ developing content expertise in LCCS but claimed that this was a favourable aspect,
as it meant that students and teachers created a bond as they worked through the content

together.

Sometimes if the teacher doesn't know something like because sometimesitisa
new subject, so like some teachers may not know something from the book and

like they get confused and then we get confused... not like in any way shape or
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form it's the teacher but like, | feel like it's like for everyone just cause it's really,

really new (5" year, female)

Like even our teacher, [ teacher]s new to computer science. [ 7eacher] doesn't
know too much, [ teacher]s not experienced, you know, [ teacher] only started
studying the course. So [teacher] is with us, like every problem [ teacher]
struggles with, we struggle, so we like work it out together. It makes us, like, it
makes it easier for us knowing that, you know, we're just not alone or something...
I think that's a good thing, you know, it kind of, the teacher relates to the students

more instead of the students just being alienated (5" year, male)

5.2.5 Content

In relation to the content of LCCS, there were a couple of specific topics that stood out at
different times for students. In the first set of interviews, students’ favourite topics were Python
and Micro:bit while Web Design was portrayed as the new favourite during the follow-up
interviews, indicating that preferences changed as students progressed and covered a greater
amount of content. Students did indicate a clear preference for practical topics such as Python
compared to more theoretical topics such as history of computers, 7much prefer the actual, you

know, coding and problem-solving aspect compared to like the history of coding’ (5" year, male).

5.2.6 Assessment

Regarding the assessment, there were many expectations for the LC examination. While a
number of students were not fully aware of the examination structure or breakdown, students
still presented a positive response to it. Students were pleased with the assessment breakdown,
with 70% attributed to the examination and 30% attributed to the coursework assessment.
While students did mention they would have preferred a greater percentage being attributed to
the coursework, they also claimed to understand that it would make the grading of the subject

more complex and challenging for examiners.

29



| personally | feel it should be more, more 50/50 but | understand that that would

be alot harder for them to grade (5" year, male).

| think it should be a bit more the project. Just... | suppose every student's going

to say that though because you prefer the practical to the theory (5" year, male).

Yeah, | think it's grand cause the project, like you can probably get some help with
that. So | don't think it should be too much, but then it's important again at the

same time. So | think it's fair like the breakdown (5™ year, male).

Students reported feeling more confident going into the examination knowing they
already had the coursework completed, and that alleviated some of the pressure as it was not al/
relying on the test’(5" year, male). Students described this breakdown as ‘quite comforting’ (5"
year, female)and less stressful. As for the timeline, given that the LCCS examination takes place
earlier than other LC examinations, students were also pleased with this as it allowed them to
focus on other subjects and not have to worry about LCCS once the examination period for all
other subjects commenced, jou have an exam done and you can spend them two weeks

worrying about other subjects then’ (5" year, male).

5.3 Students’ Experiences of How the Subject was Realised

Students also raised a number of concerns and challenges about the subject. Students outlined
that LCCS, although an appealing subject, could be quite challenging at the beginning. Students
commented on the need to get past the first mental block” and suggested that there was a big
learning curve’ when starting LCCS that could be daunting” (6" year, male), but once they
progressed with the subject, they realized the subject was not as difficult and was actually
enjoyable, at the start [ actually... | wanted to drop computer science, like | think my first two
weeks | was like no, | can't do this anymore’ but then | actually ended up enjoying it’ (5" year,

female).
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5.3.1 Practical vs Theory

The mainissue highlighted by students was the separation between the practical and theoretical
content in LCCS, which resulted in students preferring the practical aspects and disliking the
study of theorical aspects. When asked about favourite and least favourite content, the majority
of students classified ‘theory’ as the least favourite aspect of LCCS. This dislike for ‘theory’ was
also highlighted in the experience graphs completed by students, as can be seen in Figure 4,
where ‘theory’ was commonly portrayed in the negative axis. When students made reference to
‘Theory' this referred to more teacher-led instruction on aspects of the course content that
encompassed content such as the history of computers and parts of the computer as well as
elements of coding. Students outlined seeing the ‘theory’ and the practical aspects of CS as
completely unrelated with one student even suggesting that it seemed like two completely
different subjects just put into one’ (5" year, male). Many students disclosed not expecting to
cover CS'theory as they expected it to be a fully practical subject, 7just thought / would just be
coding and stuff but didn’t expect the history of it’ (5" year, female). The ‘theory’ was described
by students as content that got in the way of the practical content and even disrupted the

‘uniqueness’ of LCCS.

The theory, | felt like we kind of just pushed through the theory to get to the
practical. So, the history that kind of stuff, | kind of think we just you know learn,
we'lllearn through it quickly and then we'll just, you know, the rest of the year we'll
use to do practical, and | don't think we didn't really touch up on much of the

history again or much theory (6" year, male).

| don't think there should be a lot of theory. | think they should kind of cut down
the theory, because you now, when people do computer science they want to
code, they want to program, they don't want to sit there and take notes all day.

That just ruins the whole purpose of this course. So obviously you have to have a
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bit of theory, I'm not saying no theory, | just think a bit less theory and focus more

on the coding side. (5" year, male).

Figure &4 - Experience graph example completed by participant

Studentsindicated a clear preference for practical work with some even suggesting they
did not see the point of learning about the theoretical aspects of CS, and some claiming it was

justirrelevant and would not benefit them if they wanted a career in CS in the future.

Andthenwith the theory side, | don't understand why there's theory in computers,
if you understand what | mean, because with computers when you go in for a job
at like Microsoft, they're not going to ask when the first computer was made, like

[...]1They're going to ask how good you can code (5" year, male).

There was mention that the theoretical aspects of CS were just like every other subject
and that learning the ‘theory’ was similar to other subjects where memorisation of content was
required. Practical content was characterised as understanding-based while the ‘theory’ content
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was seen as learning off, ‘with code and all that, it's you learn as you go along, with theory, you
have to go back over it and study’ (5™ year, male). In addition, students described a clear

separation of ‘theory'and practical classes, as detailed in the examples below.

Well, for if it's theory class, just sort of open up the laptop, open up a Word
document and then they have a PowerPoint slide, take down notes and that's kind
of it for a theory class. As for like you know, coding-based class, it's more of like
we're given, were sat down, taught a bit of code, given questions to do, and we

answer them, and we learn how to code a bit more (5™ year, male).

Like [ teacher]ll usually tell us if we're having a note-taking class or just coding

(5™ year, female).

A small number of students, however, demonstrated an interest for the ‘theory’ content
from the onset or developed a liking for it by the time of the follow-up interviews, 7ts kind of, it's
good to know the history of something you're studying, like’ (5" year, male); and eventually |

started actually even enjoying the theory of it’ (5" year, male).

In relation to the overall content, students also presented some concern regarding the
amount of content in the LCCS curriculum. Students claimed they did not expect it to be so
heavy’ (5" year, female) given that it was a new subject. This was highlighted especially by
students who had no previous experience of coding or CS or had not completed the taster course

in TY or the short course in JC.

5.3.2 Subject Pacing

Participants also commented on the pacing of the subject with some claiming that it was being
taught in arushed manner while others believed the pacing was actually slow. There was general
agreement that the subject was taught in a way that accommodated the different abilities and
experience levels of the students, as some students came into the subject with some knowledge

of coding while other students had no prior understanding of it. Students also acknowledged the
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challenge it posed for teachers to engage students from different backgrounds and also

students who could find the subject more difficult to grasp than others.

But like for some people, they might think it's like too slow because they already
know kind of what they're doing and then for others it's like you're going too fast

cause | don't know what we're doing (5" year, female).

I think the teacher we have, [ teacher] goes through everything very like thorough.
Like [ teacher] makes sure everyone can understand. So, it's like good, but I guess
some people are kind of forward in [ their] class because some people have done
coding things before. But | think it's good that [ teacher] does that in case

someone doesn't (5" year, female).

5.3.4 Applied Learning Tasks

Participants also raised concerns about the ALTs and outlined the time constraints and
struggles with them. Although students did see the value of completing the ALTs and enjoyed
completing these in groups, students also mentioned not having enough time to engage with
these fully, 7also think that it would have helped a lot more if we had a little bit more time to
conduct it because you're in a very like a tight schedule’ (6" year, male). There was also a lack of
clarity in relation to the objectives of the ALTs and some suggested a lack of guidance from
teachers in this aspect, which resulted in students having a negative experience of the ALTs,
‘honestly, that one project, that like last project, that was the only really big downside | had over
computer science because it wasn't really explained well enough’ (5" year, male). This negative
experience was also emphasised in the experience graphs(Figure 5) as many students included
the ALTsin oraround the negative axis of the graph, as can be seen in the example below. Figure
5was explained as follows; and then the first ALT and it's kind of on the border between positive
and negative because we struggled with it. And then the second one, we just really struggled with

it, so | put it towards the negative’ (5" year, male). There were also comments that suggested
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that students did not always understand the learning opportunities provided by the ALTs,
especially if these were completed early in 5" year, 7 suppose there wasn't that much to learn
from it, just like a project, so this was the first one, wasn't really as important, | guess’ (5" year,

female).

Nevertheless, students did enjoy the ALTs because of its creative opportunity and the
chance to experience areal-life scenario you get a glimpse of like oh this is what it is to be in like,
a data analytic’ (5" year, male). The ALTs were also thought of as min/ projects’ that would help
prepare for and 'mprove our main project’(5" year, male), referring to the coursework that would
take place in 6" year. The project management and autonomous aspects of the ALTs were also
reported on positively by students as they liked having the opportunity to choose their group
members and assign roles between them, which a female 5" year participant described as a fun
social experience’. Students also reported having the autonomy to work individually for the ALTs
rather than in groups, which some preferred. In addition, the ALTs were described as an
opportunity to create projects that would be relevant to the broader community, we decided to
do/...]the Christmas lights, the lights would just turn on by themselves instead of like an elderly

person having to like try and turn on the lights every night’ (5" year, female).
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Figure 5 - £xperience graph completed by 5" year male participant

5.3.5 Gender Misrepresentation

One final issue raised by students was in relation to the gender imbalance with a
misrepresentation of females in the LCCS class. This gender misrepresentation was conveyed
as more significant for the female students who were studying LCCS than for the males. When
male students were asked about the gender ratio in class, they would acknowledge that there
would be far less female students in the class but suggested that this would not have any
influence in their learning or the classroom, 7 don’t think it really matters like what gender you
are. | suppose, it’s still like the same subject, they [girls] still enjoy it’ (5™ year, male). Students
outlined that this was normal as males were typically more interested in CS than females. One
student justified how males typically develop an early interested in CS because of hobbies, for
example, while females are only introduced to it later in school, 7ke because sort of boys are
introduced to games and everything and all that, and girls are kind of left almost behind then.

Like they have to discover a personal interest in it later usually’ (8" year, male).
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For female students, there were some slightly different answers. Some appeared to
conform with the misrepresentation, with some explaining that there were simply more boys in
theiryear but also in my school | think we have more guys in general’(5" year, female), and some
emphasised that the ratio was better in LCCS than in other subjects where the male/female ratio
was higher but it's like same with physics, | am the only girl in my physics class’(6'" year, female).
Stereotypes were also pointed out suggesting that CS was commonly classified as a male
subject, 7t's like they kind of say that computers and physics is more a boy’s subject. Like the
boys will do better in this subject and the girls will do better in chemistry and biology and
business’ (6" year, female). Other female participants remarked how they wished more females
would have chosen the subject. Some worked mainly with the other few female students in the
class, while some expressed no problem working with other males. Comments about being
hesitant to work with males were also made, the concern that they would simply not listen, with
males being more outgoing and females being shy, 7 think all of the girls are quite shy and not so
outgoing, but the boys are really outgoing. It might make the girls more shy because theyre
taking contro/'(5" year, female). Students also explained this gender misrepresentation as being
aresult of timetable conflicts where female students chose other subjects that were timetabled
at the same time, suggesting a wider school issue of how subjects were arranged in the
timetable, @ /ot of girls didn't choose computer science because they chose French instead’ (5"

year, male).

5.4 What Students Learn and Take from LCCS

Students commented on and outlined what they had learned from studying CS in school and what
they expected to take from the subject moving forward. Students highlighted two main points:
how their views of careers and third-level education were influenced by LCCS, and their
perceptions of CS had broadened. Task 1(Appendix D) summarized students’ perceptions of CS

by indicating the words they associated with CS the most.
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5.4.1 Careers

While a small number of students were already interested in a CS career in the future, a large
number of students developed a career strategy, an even an interest in CS career, once they

engaged with the subject.

Welll want to go onin college and do a computer science degree, so, | mean, just

from coming from a point where | didn't want to do that (6" year, male).

Now | know that | want to do something with computer science. Before | was still

kind of like new to it. Now I've decided to do it (5™ year, male).

Students who were interested in pursuing a CS career recognised the advantage they
would have once in university compared to others who did not have a chance to study LCCS, 7
feel like I'd kind of be a bit ahead in a sense because I've the basics of coding and all that’(5" year,
female). Students who were interested in other careers, however, still acknowledged the

advantages and the relevance of CS in other careers,

If | do business, | feel like computer science would still come in handy with that.
And if | do physics... And engineering maybe... Yeah, especially with engineering
actually, | could code something on a micro:bit and then make it in engineering.

Yeah, I think they all kind of connect or | can make them connect (5" year, female).
5.4.2 Misperceptions & Stereotypes

Students made observations of the misperceptions, and even stereotypical views, that other
people would have about CS. Students suggested that others considered the subject very
mathsy, very boring, very kind of repetitive, just kind of like dull kind of aspect’but that this view
was untrue and only occurred as people just haven't gotten enough exposure to the subject’ (6™
year, male). Students also discussed having these misperceptions themselves before engaging

with LCCS and how their perceptions had changed. The ‘nerd’ stereotype commonly associated
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with CS was also mentioned by students both in the interviews and in the visual representation
of CS. One student portrayed this ‘'nerd’ perception in a visual representation (Figure 6), where
CS students were illustrated as ‘nerd’ figures, claiming that this perception was also adopted by
teachers, the students being represented as the anime class with the nerd emoji heads, because
| feel like that's how the teacher might perceive the class due to their interest in computer
science(nerds) (6" year, male). Another student admitted having a similar belief before studying
LCCS until they realised their classmates did not fit the stereotypical image they had of CS, as

can be seen below.

Before | started like especially computer science like the only people | knew that
were into computer science were also kind of nerds. Like not in a bad way, | don't
think being a nerd is necessarily a bad thing, it’s just like commonly associated.
Now that like | see in my class like there's lots of people that | wouldn't think would
beinthat class, like usually associated with like | don't know the nerds. But there's
alot of people that aren't like that in the class and so that's definitely changed a

bit (5" year, female).

Figure 6 - Participant’s visual representation of computer science

The view that LCCS was suitable for certain people was reinforced by some students’

beliefs that CS was a subject suitable for those who liked problem-solving, those who liked
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computers, for those with a genuine interest in it, those who liked coding, those with the right
attitude, those considered more brainy’ (5" year, female), those with a 7ogical side’ (5™ year,
female) who were more logically creative rather than artistically/musically creative, or simply

those willing to put in the work.
5.4.3 CS for All

When asked if they would recommend LCCS to other students, a large number of students
believed it was a subject for all students, regardless of their interest in maths and regardless of
having prior knowledge or experience of CS. Students also commented on how other students
were sceptical about the subject, believing that they assumed it was too difficult or that prior
knowledge of coding was important. They argued, however, that such a belief was misplaced and

that LCCS was an accessible subject that any student could do.

So, | feel like... yeah, everyone should do computer science. Well not everyone

should do, everyone could do computer science (5" year, male).

Yeah, | don't think it's suited to anybody, just because | didn't do anything with it
and like | enjoy it and like, | can do it. So, | feel like everybody can do it. It's not just

for one person (5" year, female).

The accessibility of LCCS was emphasised by students in many instances. Students
claimed finding the curriculum appropriate for LC, 7t's Aind of the right amount of difficult, like,
that you actually have to focus to complete it and understand it’ (5" year, male). Students also
viewed the subject as appropriate for students who had no prior experience of coding or CS,
‘We're starting off like very basic so that's good for me, and then we're building it up’ (5™ year,
female). Students described the content of the subject as manageable and straightforward, very
interesting, like easy to grasp and learn’ (5" year, male). The accessibility of the subject also led

students to believe that it was a good fill in" subject for any student, 7 you have, like an empty
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slot like you don't know what to choose and you think computer science could come in useful I'd

recommend doing it’ (6" year, male).

5.4.4 Subject Differences

Students claimed that LCCS was quite different to other subjects available in schools.
Differences were mentioned in respect to the content, the way it was taught, the learning
approach, the way it was assessed, the ALTs and other concepts. A summary of the responses
from Task 2 can be found in Appendix E which summarises the differences and similarities of the
subject when compared to other subjects, as reported by students. Students viewed LCCS as a
unique subject that did not belong to any established category of school subjects, but that did

resemble maths in some respects.

| mean, you have technology and engineering[...] Then you have your languages,
then you have your sciences. You're kind of, you know, it doesn't fall into a
category. It's its own thing. And | think in that way it's unique[...]1 would have to
say the biggest connection would be probably with maths, just because there is
someinvolvedin computer science, butit's... Iwouldn't say it's heavily connected.

Again, | think it's very unique (6" year, male).

So, it's kind of similar to maths in that way. Like you sit down in the class, and you

do a lot of problems until you really understand it, so (6" year, male).
5.4.5 Key Learnings

This distinction between LCCS and other subjects was portrayed in a positive way as they
reported being able to apply more of what they learned in LCCS to outside the classroom than
other subjects, so/ feel like everything you kind of do in computer science kind of links back to
the real world, and | don't find that with other subjects, so | think that’s kind of good’ (5" year,
male). This was reinforced by the key learnings and skills that students reported having acquired,

or expected to acquire, from studying LCCS. Students mentioned gaining transferrable skills
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including internet safety awareness, understanding of how certain devices and processes
worked, problem-solving, repairing devices, teamwork skills, analytical thinking, thinking
outside the box, basic computer skills, persistence, and coding skills. Some expected that such
skills would provide career opportunities for them as the world was becoming increasingly
digitised. They also believed that they could apply their knowledge and skills in other careers, as
can be seeninthe examples below. Other students did not identify transferrable skills and noted

that what they learned in LCCS would only be relevant in CS careers.

Like yeah, because | thinkit's like one of the most important and valuable skills to
have today. So, it's needed in literally every aspect of like, like healthcare,
business, law. Everything needs computer science and applications of it, so (6™

year, male).

You know like if you do computational thinking in computer science, that might
help you solve problems outside, by thinking outside the box. And working your
way around the problems instead of diving deep in headfirst and all of that (5"

year, male).

Being able to communicate with others is such an integral part of computer
science as in the workplace, it is such a necessary skill to be able to work and

communicate with colleagues (5" year, female).
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Summary of Key Findings

Internal and external factors influenced students’ decision to study LCCS. Personal
interest in the subject and past curriculum experiences, such as the taster course in TY or
the JC short course in Coding, were important factors when choosing the subject.

Teachers and family members also played a role in the decision-making process.

Students claimed to enjoy the way LCCS was taught. The active and interactive nature of
the subject were reported as unique and positive characteristics of the subject and
students claimed that it enhanced their learning, engaged them in the subject and gave
them the opportunity to actively influence their learning experiences. Teachers were
described as approachable and were reported as promoting independence and
maintaining a good learning atmosphere. Although the students were pleased with the
teaching of the subject and acknowledged the benefits of the active learning approach,
there was also the concern about the scarcity of notetaking and how it could affect their

revision of the subject.

Students also enjoyed the opportunities for collaboration and groupwork that the subject
offered. While in some schools groupwork was reported as essential, in other schools the
groupwork element was not adopted in class. The benefits and challenges of groupwork

and collaboration were also mentioned.

Creativity was reported as one of the core elements of CS. Students highlighted that
creativity was necessary in coding and that the creativity in CS was different to the
creativity associated with other subjects. Students further recognised the creative
element of CSin the follow-up interviews when they had experienced the subject for a

longer period of time.

A separation of practical and theoretical aspects of the course was experienced by

students, with students indicating a clear preference for practical tasks and often a
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dislike for teacher-centred methods used to teach the more theorical aspects of the
content. This type of learning they associated with ‘theory’. Students commented on the
differences of learning practical topics compared to ‘theory’ topics. A separation of
practical and ‘theory’ classes was also described by students. Overall, students presented

concerns regarding the amount of content in the LCCS curriculum.

The ALTs were viewed positively by students, although challenges were also
acknowledged. Students enjoyed the social experience that the ALTs provided as most
students completed these in groups. The ALTs were described as providing opportunities
to be creative, allowing students to experience real-life scenarios, preparing for the
coursework, and giving students an opportunity for greater autonomy. In addition,
students enjoyed creating projects that would be useful to others in the broader
community. However, the ALTs were not always seen in a positive light as some students
outlined the challenges they encountered. The challenges included: not having enough
time to fully engage with the tasks, lack of guidance from teachers and not being clear on

the learning objectives of the tasks.

A gender imbalance was discussed with students reporting a misrepresentation of
females in the LCCS class. Female participants also pointed out the stereotypes that
would be frequently associated with certain subjects, one of them being CS. CS was said
to be commonly considered as a ‘male subject’, which consequently discouraged other
female students from choosing the subject. Female participants also commented on
feeling hesitant about working with their male classmates. Wider school-level timetable
arrangements were also said to have inhibited female students from choosing LCCS.
Some students were interested in pursuing a CS career while other students were
interested in alternative careers. However, regardless of the career expectations,
students recognised the advantages and relevance of CS for their future careers. The key

learnings and skills that students believed they acquired in LCCS were seen as
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transferrable to other professions. I3roblem—solving, teamwork skills, analytical skills, and

coding were often mentioned as key skills acquired in LCCS.

Misperceptions and stereotypes associated with CS were highlighted by students. Some
students discussed having some stereotypical beliefs themselves before engaging with
the subject. The ‘nerd’ stereotype, commonly associated with CS, was mentioned by
participants both in the interviews and in the visual representation of CS. Students

commented on the inaccuracy of the misperceptions associated with the subject.
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6. DISCUSSION AND RECOMMENDATIONS

This study explored 5" and 6" year students’ experiences of the CS subject in Irish second-level
schools, using a qualitative approach. Overall, the study indicated that students have a
predominantly positive experience of the subject, with some challenges and concerns that were

also discussed.

Section 1: Pre-requisites matter! And context matters.

The study demonstrated that students chose to study CS in second-level school because of
personal interest or due to external influences. Many of those who already had a personal
interest in the subject, due to hobbies and natural curiosity about technology and computers,
also had their interest enhanced by external influences. Other students developed an interest
solely based on external factors, such as the JC short course and/or TY initiatives. The findings
suggested that early initiatives did encourage students to choose the subject. This finding was
consistent with what has been reported in previous studies, for example, Samarasekara et al.
(2022) highlighted the importance of early exposure to CS in second-level schools in New
Zealand, in order to raise awareness of and increase enthusiasm for the subject. The JC short
course in Coding and TY programmes were presented by students as highly influential factors
when deciding to study LCCS. While a small number of the students interviewed did not engage
in these early initiatives, the majority of students had completed either the JC short course in
Coding or a TY taster course, or both, suggesting that such initiatives played an important

awareness-raising role that subsequently influenced students’ decisions to choose LCCS.

In line with previous research (Kiernan et al., 2023), the study stressed the significance
of contextual factors in subject decision making. Factors included parental influence, teachers’
perceptions, availability of early initiatives, subject offering and subject perceptions. Regarding
parentalinfluence, what could be noticed from the findings was that this influence was relatively

small, with only a few students claiming that their parents played a role in their subject choices.

46



This challenged previous literature that has suggested that parents were a significant influence
in their children’s subject choices, particularly in STEM subjects (Ekmekci et al., 2019). LCCS
could therefore be uniquein thisregard as most parents may not be familiar with what CS entails,
and therefore would not be in a position to encourage or indeed discourage their children in

relation to this specific subject.

Teachers also play a role in students’ subject choices (Hand et al., 2017) and this was
noted by the students in this study, with more males being encouraged by teachers to pick the
subject. Students also reported being encouraged by teachers who commented on their
capability for the subject. This raised the concern of educators having potentially damaging
stereotypical view of LCCS being more suitable for males or students with specific abilities, and
how this can affect the subject’s uptake and to whom the subject is being promoted to. Such an
outdated perception of LCCS being an elite subject for specific students could also inhibit
teachers from undertaking the teaching of the subject, which would further contribute to the

national shortage of qualified LCCS teachers.

The study also highlighted the critical role of schools in influencing subject choices.
Factors such as the availability of early initiatives in the school and subject offering were
highlighted by students. As mentioned above, taking part in past curriculum experiences such
as the JC short course in Coding or TY taster courses appeared to play an important function in
raising awareness of the subject and debunking stereotypes, and therefore appear to play and
importantrole in encouraging uptake amongst students not already familiar with CS. The manner
in which the school offered LCCS was also influential. Students reported knowing fellow
classmates who were prevented from doing LCCS because of timetable conflicts demonstrating

the care needed by schools when setting optional subject groupings.
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Recommendations:

1. Continue/enhance the JC short course and TY taster courses in schools as these are
influential in encouraging subsequent participation at LC level. A targeted initiative to
introduce the JC short course in schools that do not currently offer it and the further
promotion of it in existing schools is likely to have immediate impact on uptake at LC

level.

2. Further work should be done at a national and school level to educate parents about CS,

particularly challenging the stereotypes associated with the subject.

Section 2: Pedagogy of the subject

As the findings have highlighted, students reported experiencing a’'novel’ pedagogical approach
in LCCS, suggesting that LCCS teachers were moving away from the traditional teacher-centred
approach and adopting a student-centred approach. Student-centred practices aim to help
students develop independence and autonomy by increasing the students’ responsibility for
their own learning (O'Neill & McMahon, 2005), and the findings of the study supported this as
students mentioned having a greater sense of independence in LCCS classes compared to other
subjects. In student-centred practice, active learning, where students are actively involved in
their learning, is strongly encouraged. This contrasts with the traditional teacher-centred
approach that is often seen in classrooms, where students are passive receivers of the

information generated by teachers(Gilleece et al., 2009).

The student-centred approach adopted by LCCS was viewed in a positive light and
students reported being pleased with their active engagement in the subject. Student-centred
strateqgies, such as active learning, have consistently been shown to have significant effects on
student learning and motivation (OECD, 2018), therefore it was not surprising that students had

such a positive view of it. Students outlined an enhanced engagement with and learning of CS
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material as well as acquiring a set of skills, including problem solving, analytical thinking and
communication skills. This is in line with previous studies that have suggested that active
learning practices promote skills that are increasingly relevant in the modern world and that have
many benefits for students, including improved understanding of what is learned, increased
engagement with the material, critical thinking and development of interpersonal skills (OECD,

2018).

Although many benefits are associated with the student-centred approach, these
practices have traditionally not been common in Irish classrooms. A 2009 report concluded that,
in Ireland, student-oriented practices were used relatively infrequently in classrooms (OECD,
2009). Almost a decade later, similar findings were reported, with student-oriented practices
still being used less frequently (Schleicher, 2018). This was discussed by students in the current
study as they highlighted the comprehensive differences in how other subjects, that make use
of teacher-centred strategies are taught, and how LCCS was unique for using active learning
strategies. This shift from the teacher-centred to a student-centred approach in LCCS was also
highlighted by teachers in the NCCA report (2023b) where teachers commented on the
challenges of ‘letting go’ of their traditional role as the experts in the classroom and giving
students the opportunity for self-directed learning. Implementing active learning practices in
the classroom was assumed to carry risks as it would mean that teachers would have to abandon
the traditional ways of teaching and potentially lose control of the class and risk students not
learning sufficiently (OECD, 2018). However, the current study demonstrated that this does not
appear to be the case. Instead, it suggested that students were more involved in their learning

and had stronger connections with their teachers.

In addition to the study highlighting the ‘novel’ teaching approach in LCCS, it has also
highlighted the role of teachers as facilitators in the classroom. The traditional image of a
teacher is that of one who is the source of knowledge and has the full control of the classroom

and learning activities, which are characteristics of the teacher-centred approach (Serin, 2018).
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In the student-centred approach, however, students’ view of the teacher as a facilitator is
paramount (Brandes & Ginnis, 1986). The findings indicated that LCCS teachers were considered
facilitators who were themselves on a learning journey, given that LCCS was a new subject and
teachers generally had less CS teaching experience compared to their primary subject area of
expertise. However, this developing content expertise allowed students to connect with
teachers, as they collaborated to acquire a deeper knowledge of the content. Nevertheless, this
assertion that teachers are still developing their pedagogical content knowledge (PCK) in
relation to this new curriculum, stressed the need for continuous professional development to

ensure the success of the subject.

It emerged in the study that this novel teaching approach, however, was only applied to
the practical content of the subject. Students discussed that active learning was adopted when
teaching practical content, while a more traditional passive learning approach was then used in
teaching more theoretical content. This resulted in students having a preference for the
practical content, and consequently its active teaching method, while disliking the ‘theory’
content and the passive learning behind it. It is important to highlight that students perceived
the practical project-based content as detached from the ‘theory’ content, and this perception
was reinforced by the timetabling of classes where single class period lessons were often used
for ‘theory’ and double class periods lessons were used for practical, project-based work. While
itis understandable that double class period lessons are more convenient for practical work, as
short lesson times would not facilitate the student-centred collaborative learning strategies
adopted by the subject, it also brings to light the wider school-level logistics that should be
considered in schools that offer the subject. These findings are in accordance with findings
reported by McGarr et al. (2020) where LCCS teachers also suggested a demarcation of ‘theory’
and practice. Together, these findings demonstrate the importance of teachers developing their
PCK in order to address this current disconnect between ‘theory’ and practice, and the

corresponding teaching practices.
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Peer learning, an element of the student-centred approach, was also highlighted in the
findings. Although there were some concerns about groupwork and collaboration, students
agreed that engaging in these practices enhanced their learning of the subject. Students in this
study emphasised how collaborating with classmates facilitated their learning and increased
their productivity in tasks. While a small few preferred working individually and noted the
disadvantages of groupwork, the vast majority of students valued the opportunity of working
with friends. The findings indicated that groupwork and collaboration were beneficial for LCCS
students by improving productivity, efficiency and developing relationships with classmates,
although some difficulties and challenges were also raised by students. These findings areinline
with previous literature where peer learning was suggested to enhance learning and increase

attention in an introductory programming course (Porter et al., 2016).

The results, however, suggested a discrepancy between intended aspects of the
curriculum and how it was being operationalised in relation to groupwork. The LCCS curriculum
specification outlines groupwork as a mandated aspect in the subject in order to support
students to gain groupwork skills(NCCA, 2018, 2023a), yet this was not reported in every school.
While in some schools groupwork was essential, in other schools, students had no experience of
groupwork per se, only of collaboration. While collaborative work was important and beneficial,
students who did not engage in groupwork could potentially miss out on the groupwork-specific
skills set outin the curriculum specification, including negotiating, conflict resolving, identifying,
and evaluating collective goals. This concern was previously raised by Milwood and Oldham (2017),
where they questioned if the intended pedagogy for the subject would actually be implemented
in Irish classrooms, specifically, if teachers would adopt the novel groupwork model. It should be
consideredthat not allteachers might feel comfortable with or have the skills necessary to adopt
this ‘relatively novel' nature of groupwork (Millwood & Oldham, 2017), which calls for continuous

professional development and instructions in this area.
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Another issue raised by Milwood and Oldham (2017) was if the assessment format for
LCCS matched the intended pedagogy, as this would have an impact on the teaching approach.
This was previously seen in similar post-primary CS studies(Bell et al., 2014), where the teaching
was driven by the nature of the assessment, and in the recent NCCA report (2023b) where LCCS
teachers highlighted that their planning for the subject was indeed influenced by the
assessment. Further research focusing on LCCS teachers would be necessary to determine if
the lack of groupwork in some schools was due to the pressure and nature of the examinations,

or insufficient skills to implement it.

Overall, the pedagogical approach experienced by students in this study reflected the
practices proposed for teaching CS internationally. Ryoo (2019) concluded, based on teachers’
and students’ testimonies, that engagement in CS learning is supported by teaching practices
that connects the CS learning to everyday life, that addresses social issues and that welcomes
students’ voices and perspectives. All these elements were reported by participants in the
current study, for example, students commented on how the ALTs reflected real-life scenarios
in specific CS careers, how artefacts created for the ALTs would be relevant for the community,

and how they had the freedom to share their ideas in the classroom.

Findings from this study emphasised the importance of providing clear instructions and
outlining the aims of the tasks being completed. While the students enjoyed the collaborative
nature of the ALTs, they also discussed not being clear on the objectives of the tasks and how it
was relevant to their learning of the subject. Students suggested a lack of guidance from
teachers and not having enough time to complete these tasks. It is concerning that students
were not clear on the objectives of the ALTs, suggesting that more effort is needed from
teachers to make the links between the ALTs and the learning outcomes more explicit. Many
students recounted having negative experiences with the ALTs, mainly because of the time
pressure and not fully understanding how to or why they were completing the tasks. A small

minority of the students understood the ALTs to be a preparation for the final coursework, yet a
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lack of familiarity with the coursework and examination format made it difficult to establish how
exactly the learning achieved through the ALTs would be applied to the examination and overall

learning.

Students also questioned the breadth of the curriculum, as was found in the NCCA report
(2023b), indicating that having four ALTs as well as covering all the required content was
impractical. Students lamented not having enough time to fullyimmerse themselvesin the ALTs
and noted that the curriculum was quite demanding for a newly established subject - raising the
questionastowhetherthe specificationis overlyambitious. If thisis the case, it could mean that
the pressure to’‘cover contentis stifling deep engagementin the content. This could also explain
why some teachers did not adopt groupwork in class, as it may be seen as impeding progressin

‘covering’ mandatory content.

Recommendations:

1. Continuing professional development is necessary as it was highlighted that teachers

were still developing LCCS content expertise.

2. It is important to identify and address the reasons for why not all teachers adopt the

groupwork aspect in their classes.

3. Outline the objectives of the ALTs so students have a clear understanding of what they

are doing and why they are doing it.

Section 3: Creativity

The study has identified three dimensions of creativity that students experienced in LCCS:
creativity in terms of ways of expressing their learning, opportunities for aesthetic creativity,
and creativityin coding. Creativity in coding featured as the dominant dimension as it was heavily
emphasised by students. Although the LCCS curriculum specification outlines that one of the
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aims of the subject is to cultivate student creativity, students were not initially aware of this
creative element in CS. Thisis not surprising as CS is not typically promoted as a creative subject,
as most people tend to think of subjects such as Art, Music and Design and Communication
Graphics when thinking of creative subjects. Yet, the findings of this study challenged the

common perceptions of creative subjects.

It can be noted that students emphasised the creative aspect of CS more during the
follow-up interviews, suggesting that students started to recognise this creative aspect as they
were further exposed to the subject. These results are consistent with previous research
literature. Yardi and Bruckman (2007), for instance, investigated perceptions of CS and
suggested that the teenagers who were interviewed were not interested in CS as they believed
it did not allow for creativity. In contrast, graduates of a college of computing were also
interviewed and emphasised the creative opportunities in CS. Similarly, Grover and colleagues
(2014) found that, compared to middle-school students, university students completing a CS
course increasingly associated CS with creativity. This is in line with the current study, as
participants who were not yet fully exposed to CS did not recognise how creativity was applied
to CS, yet those who were already engaged with the subject for a longer time appreciated its
creative component. This finding indicated that one had to experience the subject in order to
understand the creativity associated with it, suggesting that it can be difficult to communicate

its creative aspect to someone with no experience in CS.

Creativity is described as “the ability to produce work that is both novel (i.e., original,
unexpected) and appropriate (i.e., useful, adaptive concerning task constraints)’ (Sternberg &
Lubart, 1998, p. 3). This definition precisely aligns with the creativity in coding mentioned by
participants, as they produced code that was original (different from the teacher's code)and also
appropriate (obtaining the expected result). Creativity is believed to be in the top 5 most
demanded skills for jobs of the 21" century and is considered one of the key human

competencies that cannot be automated or substituted by digitalisation (Vincent-Lancrin et al.,
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2019). Students in this study acknowledged the value of developing their creative skills in CS, as
it could be transferred to other subjects, as well as to their future careers. Creativity is also
thought to bring about a deeper understanding and learning of information (Vincent-Lancrin et
al., 2019), which the students highlighted experiencing as they completed coding tasks in class.
Creativity has been increasingly associated with CS (Bresnihan et al., 2015), and coding
specifically (Siegle, 2017), and the findings of this current study also provided an insight into the

link between creativity and coding.

Recommendations:

1. Emphasise the link between CS and creativity so other students, as well as parents and

teachers, can understand that CS provides opportunities for creativity.

Section 4: Careers and Stereotypes

The results indicated that many students entered LCCS with no career strategy. Instead, many
developed an interest in CS, or understood the benefits of CS in other careers once they were
engaged inthe subject. In addition, students acknowledged the misperceptions and stereotypes
associated with CS, and suggested that such views might discourage others from taking up
LCCS, although it did not prevent them from picking the subject themselves. Students admitted
having carried stereotypical beliefs about CS themselves but acknowledged that later they
discarded such beliefs as they experienced LCCS. Similar to the current study, past research has
also shown that participants who had no experience of CS often generated more stereotypical
views of the subject than those who were already familiar with it (Cheryan et al., 2013). This
supports the argument that current stereotypes of CS might simply be a lack of familiarity with

the subject.

Past research reports that individuals have a stereotypical view of the CS profession and
that computer scientists are often described as geeky, unattractive, highly intelligent,

introverted, white males(Cheryan et al., 2013; Vasconcelos et al., 2022). Stereotypical portrayals
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of CS and of computer scientists can affect engagement with the subject at second-level
education, as such portrayals are often incompatible with how students envision themselves.
Females, especially, are inhibited from engaging with the subject and subsequently pursuing a
CS career because of these stereotypes. Such views of CS dominate the media and can
potentially influence how people think about the subject and CS careers in general. A lack of role
models would also be a contributing factor to students’ narrow view of CS. Although some
studies suggest that perceptions of computer scientists may be improving with people having
less stereotypical views (Pantic et al., 2018), other studies suggest that little has changed when

it comes to perceptions of CS and CS careers (Berg et al., 2018).

The ‘nerd’ stereotype is also commonly associated with those who work in the CS field.
However, this commonly held belief that CS was a subject for ‘nerds’ was challenged by students
in this study, with the majority of students claiming that LCCS was a subject for everyone,
regardless of gender, previous experience or abilities. These findings contradict the popular
conception that CS is suitable for a specific group of people with specific interests. However,
there was a small number of students who maintained an elitist view of CS being more suitable
for students with specific preferences or ‘aptitude’. Although some elements of CS, such as
programming, has been considered difficult and challenging to learn, (Abesadze & Nozadze,
2020), it would be wrong to assume that the subject is only appropriate for the ‘brainy’ students.
Debunking these beliefs is important to encourage more students to engage with the subject
and promote a more realistic view of CS as a school subject and as a career. LCCS should not be
considered only for those who want to pursue a CS career, but to prepare students with the
fundamental CS knowledge and skills that are needed in this digital age and for the jobs of the

21st century.
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"Recommendations:

1. Itis important that schools and educational policy makers continue to work to remedy
the misperceptions that people have of CS and promote the importance of CS skills in

this digital age.

Section 5: Wider implications for senior cycle reform

The introduction of LCCS needs to be seen within the wider context of curriculum reforms at
senior cycle. Building on the reforms at Junior Cycle, it was one of the first subjects that adopted
the language of specifications and learning outcomes that were features of the Junior Cycle
reforms. It was also one of the first to embed project-based learning experiences as part of the
pedagogy of the subject as opposed to being used only as an assessment element. As a
pioneering subject in this regard, there are broader insights and learnings that can inform the
wider curriculum reforms at senior cycle level. One key aspect is how project-based components
are integrated within revised subjects. While the introduction of a project-based component to
all subjects is a key feature of reforms at senior cycle, this study has found that the project-
based components are frequently experienced as separate from the ‘theory’ of the subject. In
effect, the project-based components, that were designed to act as a vehicle through which the
students experienced the course content, are instead presented as somewhat separate
tasks. Asreforms at LC continue, and as project-based components are included in all subjects,
it cannot be assumed that these changes will lead to substantial changes in pedagogy and
assessment. Given the dominant modes of teaching within upper second-level schoolingand the
stifling influence of high-stakes senior cycle examinations, there is the possibility that these
project-based components could be treated as separate components. In effect, they could run
in parallel to the traditional teaching of the course content and have little influence on the

broader teacher-centred pedagogy employed in the subject. Wider assessment influences are
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therefore likely to limit the extent to which more student-centred practices are woven into the

ongoing experience of the subject.

Also of wider relevance for senior cycle reformis the students’ preferences for student-
centred, collaborative learning. Their preference for problem-based learning and peer
interaction in the form of cooperative learning was also evident. While such pedagogical
practices are somewhat novel in the context of senior cycle, where high-stakes testing has led
to a repository form of teaching, the findings of this study would indicate that students enjoy
opportunities to engage in this form of learning and respond to it positively. Coupled with
changing teaching practices at junior cycle level, it is likely that such changes can be adopted by

students with relative ease.

58



7. CONCLUSIONS

This study has found that the introduction of the subject has been successful with a growing
number of schools taking on the subject beyond the initial group of 40 pilot schools in 2018. That
being said, the sustainability of the subject and its capacity to gain a wider reach is at a critical
point. As these findings highlight, students’ experiences of the subject are very positive, both in
relation to the pedagogical approach that the subject employs and also the opportunity for
creative and collaborative work. However, its development appears to remain dogged by
negative andinaccurate stereotypes, awider lack of understanding of what CS entails, and alack
of appreciation of its wide application in all aspects of society. It could be argued that the
establishment of LCCS on the curriculum does not mark the final stage in establishing the study
of CSin Irish schools but is instead only the first step. There is now a significant job of work to
do to widen participation amongst the school-going population, address the wider societal
ignorance that exists in relation to what CS is and educate the wider public in relation to how it
influences all aspects of our lives. Perhaps most importantly, the most challenging job of work is
in challenging the inaccurate and limiting stereotypes that exist about who should study CS. This
appears to be the biggest challenge to the long-term success of the subject. If work in this area
is not addressed, LCCS may remain on the curriculum but only as a specialist subject for a very
small cohort of students - thus denying other students an opportunity to explore this area of
knowledge. It must also be noted however that associating the study of CS in schools with
employment opportunities in the CS sector may in the long run result in lower levels of uptake
within schools as this will only ever attract a small percentage of students. In a technology-rich
society, an understanding of coding and the wider aspects of CSis no longer a specialist body of
knowledge required by key professionals. It is arguably an essential part of what it means to be
digitally competent in the 21t century and therefore has relevance for all future careers and
citizens. Framing CS in this context liberates it from the narrow vocational rationale that it is

currently set within. As this study has found, it is a subject that promotes creativity, enables
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student collaboration, and achieves many of the important learning outcomes requiredin the 21
century. It is therefore a unique vehicle to achieve many of these educational goals regardless
of whether a student ultimately decides to pursue a career in this area. For that reason, framing
it as an essential skill for all rather than being part of the STEM portfolio of subjects may prove

more advantageous in the long-run.

Concluding remarks: Unintended consequences of subject adjustments

Recent covid-related adjustments to LCCS and other changes to the subject (DE, 2022, 2023)
show a responsiveness to schools’ pressures and such flexibility is essential to help a new
subject become established and sustainable in the longer-term. That being said, reductions in
project-based components through changes to ALTs (DE, 2023) may have the unintended
consequence of reducing opportunities for students to engage in project-based learning as the
space created as a result of the adjustments may not be necessarily used to deepen students’
engagement with existing applied learning tasks. It instead could be used to increase time
devoted to more teacher-centred pedagogies due to pressures to prepare for high-stakes
examinations. This not only has the potential to widen the theory-practice divide experienced
and reported on by students, but it also has the potential to erode the unique characteristics of
a subject that has project-based learning as a central aspect to how the subject is
experienced. The collective effect of these changes could, unintentionally result in the
diminution of the distinctive project-based and problem-based aspects of the subject, aspects

that the students commented most favourably on in relation to the subject.
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APPENDIX A

Interview Guide

Background Studying LCCS, how did you get here/ how did that come about?
Probing questions:
e Whyyou became interestedin LCCS.
e What attracted you to LCCS?
e Didyou participate in any CS-relevant course in TY/Junior Cycle?
If so, would that influence your subject choice for the LC?
Content What are your views on content?
Probing questions:
o What has been your favourite/least favourite aspect of LCCS?
e What do you like/enjoy about LCCS?
e What are the challenges of LCCS?
e Arethere any downsides to studying LCCS?
e Wasthere anything you didn't know about/didn’t expect before
starting the subject?
o Ifyouweretodescribe CStosomeone whoisinterestedin
studying the subject/lay person, how would you describe it?
Pedagogy What are your views on how it’s taught?
Probing questions:
e How has the teaching of the subject impacted on your learning of
CS?
e Whatare yourviews on the way LCCS is taught compared to how
other subjects are taught? In JC and LC.
e Comparisons with other subjects?
Assessment and | What do you think about how it is assessed?
ALTs Probing questions:

e Doesthe on-going assessment help you learn? (formative),

o [Doesthe assessment capture the depth of your learning and what
you understand (summative)

e Tellme about your group work experiences in LCCS.

e Whatisyour opinion of the assessments in LCCS?

o How doesassessment help you learn?
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e Doesthe assessment mode (way it is assessed) capture the depth
of your learning? (ALTs feedback)

e How does the group work help with your learning?

INTERACTIVE TASK 1
LCCS vs other INTERACTIVE TASK 2
subjects What are your views on CS compared to your other LC subjects?

Probing questions:
e Arethey similar or do they differ in some way?
e Howdoes LCCS compete with other subjects assigned at the

same time?

Key learnings

What are the key learnings you will take away with you after completing
LCCS?
Probing questions:
o Knowledge
e Skills,
e Attitudes

e valuable/relevant/applicable to the outside world?

INTERACTIVE TASK 3

Improvements/

Changes

Would you suggest any changes/improvement to LCCS?
e HowcanLCCS beimproved?

e How can the uptake of LCCS be improved?
In your opinion, why do other students not choose to study LCCS?
e What could be done to help promote CS to students going into

LC?

Would you recommend CS to future LC students?

Future plans

What are your plans after the LC? Is CS in the mix?
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Interactive Task 1

Please circle 3 words you associate with Computer Science

GAMER

CONFUSION MONEY
GEEK ALT

CODING FUN MEN WORKLOAD

CAO/POINTS  COLLABORATION  NERD
PROBLEM-SOLVING  pARENTS  SUCCESS

WOMEN PYTHON DIFFICULT ETHICS

ALGORITHM INDIVIDUALISTIC PROGRAMMING

CREATIVE SUSTAINABILITY

BORING HACKER  INTERESTING QOBS
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Interactive Task 2

Differences/similarities between Computer Science and other subjects

Please name the differences and similarities between Computer Science and other

Leaving Certificate subjects
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Interactive Task 3

Graphing your LCCS experience

Positive

Past —

Negative

Figure 4. Using an axis to elaborate a timeline.

*Graph example retrieved from Bravington and King (2013).

Event — Future
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APPENDIX B

Interview Guide Modifications

Questions modified

Pre-pilot interviews

How can the uptake of LCCS be improved?

How does LCCS compete with other subjects

assigned at the same time?

Post-pilot interviews

Did many students pick computer science in

your year group? How can that be improved?

Is there a timetable/schedule clash with

other subjects?

Questions added

What are your other Leaving Certificate subjects?

Is there a mix in the class (males and females) *for mixed schools only




APPENDIX C

Online Account Template

Student Written Account

Piease complete the section below based on the past two weeks.

" Required

1. What year are you in? * [T}
D Sth Year
() 6th Year

2. Please enter your NAME = [T}

Enter your answer

3. Written Account *  [T)

= @ 8 @

Where are

o O O O ©

4. Please explain the answer above. * [T}

Enter your answer



APPENDIX D

Task 1 Responses - Words Associated with Computer Science

6™ years (n=5) 5t years (n=22)

Words Mentions Words Mentions
Problem-solving 4 Coding 13
Programming 3 Problem-solving 12
Interesting 2 Python 10
Money 2 Programming 6
ALT 1 Algorithm 5
Python 1 Interesting 4
Coding 1 Creative 4
Hacker 1 Success 3
Fun 2
Nerd 1
Jobs 1
Gamer 1
CAO 1
Collaboration 1
Ethics 1
Women 1

Confusion 1



Overall number of students (n=27) Follow-up 5™ years (n=8)

Words Mentions Words Mentions
Problem-solving 16 Problem-solving 6
Coding 14 Coding 4
Python 1 Creative 3
Programming 9 Collaboration 2
Interesting 6 Algorithm 2
Algorithm 5 Programming 2
Creative 4 Interesting 2
Success 3 Python 1
Money 2 Jobs 1
Fun 2 Individualistic 1
Nerd 1
Jobs 1
Gamer 1
CAO 1
ALT 1
Hacker 1
Collaboration 1
Ethics 1
Women 1

Confusion 1
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