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At an overall level, this research suggests that the challenges in encouraging more
young people to consider a career in computing and technology are more extensive
than what can be addressed in a single communications campaign. A number of

individual challenges need to addressed in a variety of ways.

An initial challenge is that the terms “ICT” and “Computers and Technology” do not
have sufficient resonance in order to be widely used when communicating with
different audiences. Whilst there is some understanding of “Computers and
Technology”, it primarily relates to the practical applications of computers, rather than
any engineering or developmental applications it intends to communicate. “ICT” has
even less understanding amongst young people, as well as little meaning attributed to

it by those working in roles it intends to incorporate.

In this regard, communications need to focus on the broad spectrum of individual roles

within computing and technology, as well as addressing any stereotypes that exist.

Whilst young people associate a number of positive attributes with working in
computing and technology, these tend to be over-ridden by negative connotations;
particularly that it is a destination for “nerds and geeks”. Key gender differences exist
in this regard, with negative perceptions being particularly strong amongst females.
These positive attributes (particularly that it is a role suitable for “smart people”) need
to be highlighted in overcoming the negative connotations that exist. However, doing
so is likely to be a longer term strategy through broader initiatives than a single
communications campaign, and initiatives such as Science Week or Young Scientists

Exhibition could play a stronger role in this regard.

An additional channel to promote these positive attributes is the role of “heroes” that
can inspire passion in young people, and counteract any negative stereotypes they
may have of individuals working in these areas. This would highlight the cutting-edge

work conducted in Ireland, and the exciting future that exists.
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Advertising messages in this regard could focus on areas such as games development
or computing and technology offering a passport for working around the world — key
messages that appeal to the intended audience. However, in this regard it is crucial

that such messages are delivered upon through third level course content.

The most effective communications may be those aimed directly at the young people
themselves in order to improve their understanding of computing and technology roles.
However, separate communication with guidance counsellors and teachers may also

be effective in addressing knowledge gaps that exist amongst these audiences.

A key objective of these communications should be to bridge a gap in understanding
that exists in terms of the link between school subjects studied (i.e. higher level maths

and science) and third level education and career opportunities.

In terms of channel selection to reach the intended audiences, in-school
communications may be most effective. Whilst off-site activities play a role, the appeal
of such activities is limited due to the logistics involved in organising school visits to
any such event. The Internet can be most effectively used as a support channel for
information, as it is only likely to be referenced by those who have a developed interest

in the area who want to discover more about messages they have already received.

All of these challenges are made more complex in terms of the context that the
communications need to operate within. Key to this is the perceptions of the science

and higher level maths curriculums within the mindset of secondary school students.

Higher level maths and certain science subjects (i.e. physics and chemistry) are seen
by many as being particularly difficult subjects and requiring a level of work that is not
conducive to the objective of maximising CAO points. A key challenge lies in making
these subjects more relevant to students, perhaps through more practical or relevant
teaching methods, or developing interest from an earlier age, as per the objective of
the Primary Science initiative. Bonus CAO points for these subjects is also a
consideration, however this suggestion is likely to be particularly unpopular amongst

certain audiences, most notably guidance counsellors.
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The limited exposure to technology in schools means that children find it difficult to find
a role for technology within the educational environment. As many have more
developed computing skills based on activities at home, technology subjects in school
are often not taken particularly seriously, particularly as it is not an exam-based

subject.

For many secondary students, their fist exposure to career guidance comes in fifth
year after having made their Leaving Certificate subject choices. This presents a
further challenge for communication as it can mean that many may have already
closed-off particular third level possibilities (for example, by switching to ordinary level
maths or not selecting particular science-based subjects). Encouraging career
guidance at an earlier age would be advantageous in overcoming these challenges,

however facilitating this is logistically difficult in itself.
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This section of the report outlines key issues that emerged from Stage 1 of the

research which used desk research, including “netnography™

, a structured analysis of
online discussion of careers in computing and technology, and a review of existing

literature relevant to the research.

The objective of the desk research was to identify existing research in this area, and

provide guidance on key questions that the overall research project addressed:

How can more students be attracted to subjects relevant to computing and

technology?

At what point do people start thinking about careers?

At what point do people start thinking about college?

How can more people be attracted to careers in computing and technology?

How can the quality of those applying for computing and technology courses be

improved?
Who are the key influencers at each of the various decision points?

In short, the desk research sought to identify any material that would deepen the areas
of interest to this study. The material regarding the subject & career decision-making
process was primarily sourced through “netnography” (although many of its findings
were supported in existing literature), while most of the discussion of attitudes to
science and maths subjects, and attitudes to careers in computing and technology is

informed by the literature review.

Detailed overleaf are the issues emerging from these exercises. The verbatim quotes
included in this section are taken from individual comments collected during the

“netnography”.

! Further description of the “netnography” element is provided in the methodological appendix
to this report.
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This findings contained in this section were informed mostly by the “netnography”
research element. The material observed indicates that both career and college course
choices are affected by a range of different considerations, both practical and
emotional. The practical considerations appear to involve factors such as: quality of
teaching in school; exam results and subject choice availability (e.g. can students do
three science subjects in their school?). The emotional factors include: the availability
of role models; peer influences; and interest. However, it appears that not all factors

are equally relevant or equally influential at all times to students’ decision-making.

The observed factors that influence decision-making are discussed in turn, with
particular reference to the timing of their impact on decision-making (i.e. pre-Junior
Certificate, transition year, 6th year), and their relative strength (i.e. very strong,
strong, weak, very weak). The discussion of these factors is related to the questions

identified above.

It is important to note that the identification of these factors is based on the
explanations and motivations offered by students themselves in observed discussions
of subject and career choice. As such, some of the factors identified in the literature
review may not necessarily be consciously recognised by the students, such as
parents’ perceptions of student ability. The explanations and motivations for subject
and career choices were offered by students who have yet to make a decision and
also by those who have already made decisions on subject & career choices (e.g.

college students, graduates, employees).

Finally, while each of the observed factors is presented as a discrete influence below,
the timing and relative strength of individual factors will also be determined by the

presence or absence of other influencing factors.
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Availability of Role Models
Timing: particularly Pre Junior-Certificate / 6th Year

Strength: Strong

The availability of role models is a significant emotional influence in students’ decision-
making. This factor is likely to influence career choice first and then subject choice, as

a result.

Once again, the strength of this factor on decision-making will relate to the timing of its
influence. Family members are often cited as representing strong role models at an
early age, whereas strangers (e.g. teachers, celebrities) may be more likely to be

identified as role models influencing choices at a later age. In this quotation, it is a

teacher:
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The factor is also likely to apply across a range of avowed student abilities. However, a

lack of available role models does not represent a strong negative influence.

A study conducted by Ipsos MORI in the UK on behalf of The Science Museum (2008),
also found that role models (alongside career prospects) were an important influencing
factor, although it did find gender differences in this regard. Female physics teachers
are more likely than their male counterparts to highlight role models as a positive
influence on female pupils, perhaps an indication that this influenced their own
engagement in the subject (22% of female teachers mention role models, compared
with 12% of male teachers).

The extent of influence of guidance counsellors is raised in a 2008 study in the USA
(Babin). This study finds that guidance counsellors have the weakest influence on

computing and technology career choices (it identifies parents as the strongest
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influencer). This study identifies notable differences in student and counsellor views,
with students rating counsellors as least influential, while counsellors felt that parents

and teachers were about equal on the influence scale as themselves.

In this regard, it notes that to achieve significant improvement in the numbers of
students choosing careers in computing and technology, it is recommended that
professional representatives speak directly with students and their parents, rather than

through counsellors.

Parental Influence
Timing: 6th year
Strength: Strong

Parental influence is presented here as a factor that is independent of the availability
of role models. This is most likely to be considered an influence on decision-making in
relation to college course choices and career choices in 6th year, rather than in the
selection of subjects for transition year. Although largely viewed negatively by those
identifying it as an influence and others considering its influence, it is generally
identified as a very strong or determining influence for students covering a range of

avowed abilities.

This point is also made by Bleeker in the 2002 study, which found that parents’
perceptions of their adolescents’ abilities, which in turn influence adolescents’ self-
perceptions of abilities and career plans in maths and science, extend well beyond the
early adolescent years and impact the educational choices and ultimate career choices

of their children.
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Interest
Timing: Pre Junior-Certificate / Transition Year / 6th Year

Strength: Variable

Interest can be considered an emotional aspect of students’ self-perception of ability,
whereas the influence of exam results as a factor in decision-making is the practical
aspect. The strength of this factor on decision-making is often related to the timing of
its influence. Students who identify early interest as a factor in their subject or career

choice appear to be most engaged and committed to subjects or careers.

"2 7 8 "2 a

Nonetheless, a late developed interest may also be a strong influence for students, in
the selection of career, college or subject choices, particularly in the absence of other

strong influences.

Interest applies to students across a range of abilities. However, a lack of interest does
not necessarily represent a negative influence and certainly not a strong influence.
Some students cited selecting a particular subject or career for practical reasons,
despite a lack of interest (e.g. where students selected a subject perceived to be
easier rather than one they found interesting as they wanted to maximise their exam

results).

10
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Peer Influences
Timing: Transition Year//6th year
Strength: Weak

The influence of peers appears only to be an influencing factor with those students
who are relatively uncommitted to a particular subject or career path. It also appears to
be identified as an influencing factor at a later stage in the subject and/or career choice
decision-making processes. Peer influence is more likely to be identified as an
influence in the absence of interest or available role models, but does not represent a

strong influence in either direction. It appears less likely to apply to high-achievers.

A study by the British Library in 2008 also considered this point. They suggested that
students find their peers more credible as information sources than authority figures

due to social networking sub-cultures and teenagers’ naturally rebellious tendencies.

Prestige
Timing: 6th year
Strength: Weak

Prestige is considered independent of the parental influence factor in decision-making,
although parental influence may sometimes be based on the perceived prestige of a
certain course or career. This is most likely to be considered an influence on decision-
making in relation to both college course choices and career choices in 6th year. It
appears most likely to apply to high-achievers but should not be considered a strong
influence, as it appears less influential than interest, parental influence, and availability

of role models.

11
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Perceived Quality of Teaching
Timing: Transition Year

Strength: Strong

The perceived quality of teaching is identified as an influencing factor particularly when
students are selecting subjects for the Leaving Certificate. It is likely to have a strong
influence, positively or negatively, for students without an avowed interest or without

other very strong influences.

Indeed, even those students with an avowed interest in a particular subject may
choose not to select it because of a negative perception of the quality of teaching.
Students of all abilities are more likely to choose to study particular subjects where the

‘perceived quality of teaching’ is positive.

Once again, high achievers seeking to maximise their points may avoid selecting
subjects where there is a negative perception of the quality of teaching. However, high
achievers, or those with a particularly strong interest in a subject, may seek to pursue

subjects outside school.

Exam results
Timing: Transition Year

Strength: Strong

The degree to which exam results influence decision-making is the practical aspect of
students’ self-perceptions of ability, whereas interest is the emotional aspect. AlImost
universally, exam results were cited as an influence in decision-making by Leaving
Certificate students. Based on the opinions observed, exam result expectations were
more often cited as an influence than interest in deciding whether to choose a

particular subject.

12
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Thus, some students cited selecting a particular subject or career for practical reasons,

influenced by their perceptions of the subject’s difficulty, not interest.

This applies particularly to those with an avowed interest in maximising their points,
which may include a higher proportion of high-achievers.

Availability of subjects
Timing: Transition Year
Strength: Variable

The availability of subjects is identified as an influencing factor in student’s decision-
making in relation to subject choices and careers. Some students were unable to study
subjects they wished to study due to timetable clashes or subject restrictions.
Particularly in the absence of strong interest, this may be a critical determining factor in

students’ college course choice.

However, high achievers, particularly those with an interest in a specific subject, may
seek to pursue subjects outside school. As such, its strength may vary according to
the ability and interest of individual students.

13
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Attitudes towards science and maths are generally considered to be quite positive at a
younger age. However, interest can drop off as the student gets older. A study
conducted by Ipsos MORI in the UK on behalf the National Audit Office (2008) found
that amongst 11-13 year olds, the perception of maths was very positive, with the
majority believing that it is important to study maths and almost two-thirds (64%)

finding it to be enjoyable.

However, a lower level of enjoyment of maths is found amongst older students in this
group, suggesting that many students begin to be alienated by the difficulty of maths

and science at post-primary level, despite positive attitudes at primary level.

A 2008 survey of 1,000 UK students aged 16-18 conducted by the Science
Council/Future Morph further developed this theme and revealed that only one quarter
(28%) of students see the sciences as relevant and that only one third (35%) believe

that scientific qualifications will help them later on in life.

The study concludes that a negative view of science subjects is preventing many
British students from pursuing fulfiling and potentially more lucrative careers in
scientific areas, such as technology, engineering and computing. Many young people
still have preconceived ideas about science subjects leading solely to laboratory jobs,
surrounded by people wearing white coats. Essentially, students are unaware of the
range of career options, including careers in fashion and sport, that studying science

can open up for them.

The reasons most likely to be cited for avoiding a scientific discipline were: “they are
too difficult” (30%), “they are not interesting or enjoyable enough” (27%) and “they will

limit my career options” (23%).

The impact of school-based science on potential careers is another key theme. A 2005
study by The Engineering and Technology Board in the UK found that, amongst those
young people likely to be higher achievers, science was much less likely than maths or
English to be considered necessary for a good job. This same study found that two-
thirds of the students expressed interest in careers in at least one area of science,
engineering or technology, with technology being more popular than science or

engineering. Students expressing an interest in these areas tended to be higher

14
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achievers who wanted to stay on in education to third level and who were also

attracted to work that was practical but also office-oriented.

Science also attracted young people who were interested in careers which involved
caring for people. This may reflect the fact that over 80 per cent saw scientists as
helping to save lives. Students also lacked understanding of science, engineering and
technology careers. A large majority saw engineering in terms of working with

machinery in a factory, and only just over a third realised that it involved design.

A 2004 study in Australia regarding attitudes to ICT careers identified a lack of
knowledge about the different types of ICT jobs and courses available as presenting
the greatest barrier to a career in the area. This was underlined by the perception that
ICT careers were boring and involved sitting in front of a computer all day without

human interaction — a particular turn-off for young women.

In this study, only 12 per cent believed they had a clear understanding about ICT
career opportunities, with 57 per cent having some understanding and 30 per cent no
understanding at all. Over half agreed “the subjects at school do not inspire you to
continue further ICT study” and also that “ICT subjects taught at school do not inspire

you to consider a career in ICT".

A study by Engineers Ireland also examined this misunderstanding about ICT
careers and identified very little awareness of engineering and what it does. When
thinking of engineering, most people automatically think of civil engineering, building
structures and bridges. Most understand civil engineering in the context of “making
stuff” and machines but little awareness of the specific roles they play. This
perception also existed amongst third level students where there was little knowledge

of what engineers do.

Two further studies also conducted in Australia (Anderson et al, 2006 & Courtney et al,
2006) explored some of the perceptions surrounding careers in computing and
technology, finding that the predominant societal view of computing and technology is
that careers in these areas are: “populated by geeky guys, while at the same time the
image of the field itself is seen as little more than coding”. In this regard, it found that
“the image of Computer Science as a broad and exciting field with the potential for

diverse participants is, for the most part missing from the big picture”.

15



Career Opportunities in Computing & Technology in Ireland — Final Report

For a number of those that had identified specific career paths they stated that
advanced computing subjects were not relevant to a specific career path. For example,
students interested in career pathways such as science, medicine, hospitality, military
and agriculture commented were of the view that computer skills were not relevant to

these careers.

Various studies also note key gender differences. A 2007 study (Craig) identified that
many girls are interested and engaged with computing and technology during their
early years of schooling, however this interest fades as they reach higher levels. A
study by Hou et al (2006) identifies that boys and girls attributed different meanings
and roles to computing and technology in their lives, demonstrated by their different
approaches to and interaction with technology. Boys strive to achieve control over the
technology by understanding the construction and functioning. Technology in their
perception was an object to understand and master. Girls, on the other hand, made
technology work for their purposes without needing to acquire mastery over the details

of the technology. Technology for girls was an intermediary to achieve their goals.

In consultation with Discover Science and Engineering, the HEA and ICT Ireland,
it was decided to use the term ‘computing and technology’, instead of the term
‘ICT" throughout the research fieldwork, particularly with secondary students
and parents. Therefore, all references in the main findings section of this report

are made in terms of computing and technology.

The rationale for this decision was based on the need to understand awareness,
perceptions, barriers and motivators to considering a career and it was agreed
that a greater depth of information could be elicited by using the term

‘computing & technology’ than ICT.

In terms of communicating about careers in ‘ICT’ or ‘computing & technology’, a crucial
first step is to explore stakeholders’ understanding of these terms and what they
communicate to different audiences. Overall, levels of understanding vary considerably

between different audiences and range from very limited understanding (amongst

16
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secondary school students) to a definite understanding (amongst workers in computing
and technology). However, even amongst computing and technology workers, the term

‘ICT' itself is of no relevance to them.

For secondary school students and parents, the term ‘ICT’ has very little meaning and
many are not even aware of the term. Thus, using this term in communicating with
secondary school students is likely to be difficult as the impact of the communications

message will be undermined by the lack of awareness or understanding of ‘ICT".

Whilst ‘computing and technology’ is more easily understood by secondary students
and parents, its meaning is limited to the practical aspects of computing and its
application within society. Examples of jobs that are spontaneously mentioned by
secondary school students within the context of this term included web design, fixing
computers and program/game design. There were no mentions of any forms of
engineering by participants when explaining their understanding of the term or

providing examples of job roles in this area.

Even amongst those with more experience (i.e. working or studying in this area), the
terms do not have much more resonance. ‘ICT’ was essentially a meaningless term.
Those working within this area are more likely to describe their industry/sector as
either relating to their specific role (e.g. software engineer, systems analyst), or the

particular industry they worked in (e.g. telecoms).
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Similarly, ‘computing and technology’ is considered to be two distinct areas, with
computers being a subset of wider technology. The term, as it is constructed,
communicates computer-based roles in the sector, rather than including any of the

engineering or developmental roles that it intends to communicate.
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Communicating the variety of job-types intended by the term ‘ICT’ is a significant
challenge. A wide definition such as ‘computing and technology’ is likely to have most
meaning for the intended target audience (i.e. young people). However, it only

communicates some aspects of computing and does not communicate electronic or

17



Career Opportunities in Computing & Technology in Ireland — Final Report

software engineering. The challenge lies in ensuring the term encompasses the wide
variety of roles within both computing and engineering, without being so vague as to
lose all meaning. Potential alternatives include TEC (Technology, Engineering &
Computing) or SET (Science, Engineering & Technology), as used already by Science
Foundation Ireland in the designation of their Centres for Science, Engineering &
Technology (CSET).

18
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The perception of maths and mathematical-based science subjects as being ‘difficult’
subjects at the Leaving Certificate was a recurring finding in this study. Students speak
of higher level maths and physics as difficult and as requiring more work than other
subjects in order to achieve high grades, and as a result other subjects would suffer in
order for the individual to ‘keep up’ with the syllabus. In order to maximise CAO points,
students felt that dropping to ordinary level maths was a practical solution and many

said they did so during 5" year or the early stages of 6" year.
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For the science subjects in particular, there is believed to be a disconnect between the
experience at junior cycle and that at the senior cycle. For example, a number of
participants had taken physics or chemistry at senior cycle only to switch to an
alternative subject as they found the course content to be too difficult and not in line
with what they had expected, whilst others perceived physics and chemistry to be
difficult subjects at Leaving Certificate so did not choose these as options. This
perceived difficulty poses challenges for students wishing to strike a balance between
subjects and who want to maintain at least one science subject for the Leaving
Certificate. As a result, the most likely choice for students is to take biology
(particularly amongst females), as it is perceived as the easiest subject in which to
achieve a high grade, whilst also perceived as the most interesting and relevant

subject to their lives.

However, the corollary also applies for students with a particular passion for maths and
science subjects, who find them to be ‘easier’ and more enjoyable compared to other
subjects. Whilst these participants were more evident amongst computing and
technology third level students, their experience was that it was easier to achieve
higher grades in science subjects, and that many of the subjects were complementary
so that the content studied in one subject (e.g. honours maths) was relevant to other
subjects (e.g. applied maths), and so it was relatively straightforward to achieve high
marks in both subjects without having to conduct significant additional work. These in

effect are the type of students who will, regardless of any communications campaign,

21
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be attracted to a studying in this area. The target audience of any campaign is likely to
be those with negative perceptions of the computing and technology careers or

courses.

The perceived importance of school-based science and maths for computing &
technology courses and careers is mixed. As many of the secondary students
participating in the research had no clear path in terms of likely college course or
career choice, they did not identify any definite link between what they were currently
doing in school and particular subjects that may be required in order to gain admission
to third level courses. As a result of this, many students drop higher level maths for the
Leaving Certificate, or do not choose science subjects, and subsequently limit their
potential third level course options. However, this is based on the attitudes of
secondary school students, rather than any individual who is studying or working within
the industry (or anyone who chose an alternative career path as a result, who would

have fallen outside of the scope of this study).

Amongst those studying a computing and technology third level course, there were
mixed opinions on the importance of higher level maths and science subjects in order
to successfully pursue a career in this area. Some third level students found it difficult
to identify reasons as to why particular third level courses required higher level maths
in order to gain admission, when other computing and technology courses did not have
this requirement. This is particularly notable in differences between courses at Dublin
Institute of Technology and Trinity College Dublin, the latter of which has higher level
maths as a requirement for entry to its Computer Science programme. The general
perception amongst third level students was that not having higher level maths did not
put the student at any disadvantage, and students could compensate by putting in
extra effort at third level. Furthermore, higher level maths at the Leaving Certificate
was identified as being more difficult than maths studied in many third level courses,
such as Computer Science at Trinity College. Thus, those with ordinary level maths
may be able to succeed on these courses without having taken higher level maths for

the Leaving Certificate.

However, it was recognised by some Level 8 computing and technology students that
their perceived difficulty of the maths they were studying at third level was influenced

by their experience of higher level maths at the Leaving Certificate, and that their
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proficiency at maths was the reason they perceived the course content to be

straightforward.
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This view was underlined by guidance counsellors, some of whom felt it was unfair to
place a strong emphasis on higher level maths, and that it may not be an accurate
reflection of a student’s true ability. It was recognised that a lot of students may
struggle with higher level maths at Leaving Certificate as they are expected to study it
alongside a number of unrelated subjects (e.g. Irish, English, history etc.) and that, as
as a result, they are unable to give it the appropriate focus. The consequence of this is
often that students choose to study ordinary level maths. However, if they are able to
study it alongside related science and technology subjects, which is the case at third
level, they may perform successfully in this subject and find it easier to grasp the

concepts that are taught in higher level maths.
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However, whilst there is a general perception that higher level maths did not offer any
distinct advantages for relevant third level courses, experience of Leaving Certificate
physics was considered to provide advantages at third level for those who had chosen
this subject. These advantages arose due to an obvious overlap between the courses
at Leaving Certificate and third level, which meant that those with Leaving Certificate
physics were simply repeating a lot of the curriculum that they had already been
taught. Those students who did not study physics for the Leaving Certificate typically
regretted not choosing this option, although they also recognised that they were not
significantly disadvantaged by not having the subject and could compensate through

additional study.

23
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Those working in computing and technology place more importance on higher level
maths and science courses at the Leaving Certificate than third level computing and
technology students. Computing and technology workers identify these subjects as
critical tests of a student’s ability to understand logic and their skills at problem solving,
both identified as key skills critical to success in computing & technology. This opinion
is shared amongst both those who had done higher level maths in schools and those

who had done ordinary level maths.

However, a number of challenges exist regarding the relevance to computing &
technology of what is taught in secondary level maths and science, particularly the
perceived emphasis on theory-based rather than practical approaches to the subjects.
This is particularly important in light of reduced funding in many schools, meaning that
students may not be provided with sufficient opportunity to conduct practical

experiments in science subjects, which is seen to inspire an interest in that subject.
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Furthermore, there is a belief amongst some, that science and maths subjects at
school are often not taught with the same ‘passion’ as other subjects, leading to
students being less inspired by the subject and more likely to lose interest in it, which

may have a negative impact on their performance at the subject.

The teaching of English at secondary level was presented as a contrast to that of
science and maths. Many English teachers were considered to have a passionate
interest in the literature and material that they are teaching, which is likely to inspire
their students. Significantly, English is also based on a changing curriculum with
different novels and plays taught to students each year, meaning that teachers can
approach the subject with a fresh attitude each year. In contrast, maths was perceived

as a staid subject with a curriculum that has remained static for a long time.
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Whilst these difficulties and challenges are identified, it is noted by those working in
computing and technology that students with the necessary skills for such careers are

likely to enjoy school science subjects and be successful at higher level maths.
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Access to computing and technology training in schools is seen by all groups as being
limited and in many cases out-dated, lagging behind global best-standards. Those with
a passion for computing & technology who pursue third level study in this area are
typically self-taught and place little value on the access they are given in school. As it
is not an exam subject, second-level students often treat it frivolously and it is
considered to be a light relief to other school pressures. Furthermore, the subject
matter is often a lot more basic than their true computing and technology abilities and

understanding, which has been developed through extra-curricular activities.

This raises a key conflict in terms of promoting computing and technology in schools,
particularly in terms of the current system. As well as teaching content that students
may consider irrelevant to their perceptions of computing and technology, this
approach may be discouraging many students from considering computing and
technology-based subjects at third level. This can be particularly evident in the
difficulty that may exist for students to identify the link between computing and

technology and the academic environment, particularly at secondary level.

However, the challenges of encouraging greater use of computing and technology in
schools are considerable, in terms of insufficient funding to develop it, a potential skills
gap whereby students are more technology-literate than their teachers, in addition to

the difficulties of adding to an already heavy burden of school work.

This is a conflict unlikely to be resolved by a study of this nature and would require
further examination. However, it does identify inadequacies in the current approach to

computing and technology in schools.
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The research found that there is a variety of key influences, influencers and role

models that impact on Leaving Certificate subject and career choice.

In terms of subject choice, a combination of key influencing factors exist, including the
extent to which the subject is liked; how easy the student finds the subject; how ‘good’
the teacher is perceived to be; optimisation of CAO points; timetable restrictions; and
the need to keep career options open. Key influencers on subject choice include

teachers, peers, guidance counsellors and to a lesser extent parents.

The research found that there is no definitive hierarchy of influencing factors or
influencers on subject choice, as this is dependent on the individual student. The
research did not find any evidence of differences in gender with regard to the

influences and influencers mentioned above.
Influencing Factors on Leaving Certificate Subject Choice

Secondary students report that the relationship between how much they enjoy learning
a subject and their ability to do well at this subject is strongly correlated. This therefore
is a key factor in the decision to study a specific subject for the Leaving Certificate.
Particularly for students doing transition year, a review of Junior Certificate results is

also an influencer in shaping subject choice for the Leaving Certificate.

However, perceptions of having a ‘good teacher’, is also strong influence on a
student’s decision to retain a subject for the Leaving Certificate. This perception is
multi-faceted but primarily relates to the quality of their teaching, their ability to relate to

students, to inspire them and to earn their respect.
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Many students also select subjects to maximise their potential CAO points, this is a
clear case of where science subjects often lose out, as many students spoke of
selecting higher level history or geography instead of physics or chemistry as it is

perceived to be easier to obtain an A or a B in the former subjects.

Timetable restrictions and subject clashes are very often cited as a reason for subject
choice. One guidance counsellor clarified this by suggesting that many students are
faced with at least one trade-off between two subjects due to timetabling restrictions or

clashes.

In order to assist the subject selection process, it is worth noting that some schools
also have a subiject trial period at the start of 5th year (e.g. the first month) so students
can change subjects if required. This concept is generally received quite positively by
students, and many spoke of utilising this in order to switch out of subject that did not

meet their expectations.
Influencers on Leaving Certificate Subject Choice

The research found that there seems to be no consistent approach to the way in which
secondary schools inform Junior Certificate or transition year students about their
Leaving Certificate subject choices. This applies in terms of an overview of the course
content, pros and cons of the subject and what is required as a minimum entry

requirement for specific college courses.

The research suggests that the most common ways that schools inform students about
subject choices for the Leaving Certificate is by having one dedicated teacher or
guidance counsellor in charge of a presentation to 3" year or transition year students.
However, some schools delegate responsibility to individual teachers to provide
information on their specific subjects. Within most schools, guidance counsellors do
not interact with students until transition year or 5™ year, at which time Leaving
Certificate subject choices have already been made. In this regard, many students
report that they receive little assistance in making informed subject choice decisions
and many spoke of the need for guidance counsellor one-to-one interaction to begin in

the junior cycle.

Students perceive the advice of a teacher as more credible than that of a guidance
counsellor, as they are more of an authority on their subject. This advice is also

influenced by perceptions of how ‘good’ the teacher is considered. However, guidance
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counsellors do play a significant role for some students and their advice for students
who are unsure as to what third level course or career they wish to pursue is to
typically retain one humanities, one business and one science subject in order to keep

their options open.

Peer influence can be particularly strong in two regards. Many 3™ year and transition
year students spoke of the value in discussing subject choices with 5" years, as their
experience is perceived to be credible, although there is also a recognition that one
person’s experience may differ from another’s. Peers are also an important influencer
on subject choice and some secondary students reported selecting subjects primarily
to remain in the same class as their friend. This behaviour is noted more for students
who have less career direction, in the absence of other stronger influences and is not

necessarily relevant to high achievers.

Peers also influence subject choice by providing informal ‘feedback’ on their
experiences with a subject in terms of the difficulty of the subject and the quality of the
teacher. This is particularly true for chemistry, as many secondary students and some
guidance counsellors spoke of the major difference between the standard of Junior

Certificate and Leaving Certificate chemistry.

The role parents play in subject choice is considered less influential compared to their

influence on further education and career choices.

The main influencing factors on college courses and career decisions include a
student’s inner drive, parents, siblings, other close relatives, teachers, as well as
guidance counsellors (to varying degrees). Once again, the relative influence of

individual factors on college and career choice depends on the individual student.

There are a number of other influencing factors that impact on a student’'s further
education and career pathway. These are secondary, but nonetheless important,
factors and include: work experience; the college choice of friends; the reputation and
convenience of 3" level colleges; formal and informal college open days; exposure to
past pupils and industry speakers; the Internet; the media and the current economic

situation.
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Student’s Inner Drive

A key influencer on further education or career decisions is the ‘inner drive’ of
individual students to be successful. Many spoke of the fact that they want to do well
themselves and in many instances put themselves under more pressure and have
higher expectations of themselves, than their parents do. This inner drive may stem
from many influencing factors which are covered in this section, but students
internalise these factors and interpret it to be about their own will to succeed rather

than what has influenced this drive.
Parents

Parents play a stronger role in further education and career decisions than they do in
the decision-making process for Leaving Certificate subjects. Parents are perceived by
students, stakeholders, and parents themselves as generally providing a supportive
role rather than applying overt pressure. Students are most likely to actively seek

advice from their parents if they are undecided about their options.

This view is supported by guidance counsellors who feel parents are more reluctant to
apply pressure due to increased awareness of youth suicide and other related mental
health issues. However, guidance counsellors also perceived that parents may exert a
“hidden pressure”, in that students make decisions to please their parents. Parents can
also exert pressure (both consciously and unconsciously) by citing the success of

older siblings or other close relatives.

Parental influence depends on a number of factors, the first being the educational
background of parents. Guidance counsellors suggested that if the parents have a 3rd
level education, they are then more likely to be involved in detail of the career decision

making process.

1% ! &
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Another parental factor that influences career choices is the actual occupation of the
parents. In this regard, work experience in a parent’s place of work also influences

career decisions, either to rule-in or rule-out a specific career option.
Role Models — Older Siblings & Other Close Relatives

Many students, parents and stakeholders spoke of ‘older siblings or other relatives as
role models’. The course choice or occupation of these role models is a key influencer
for many students, mainly to rule-in but sometimes to also rule-out possible options.
Students and stakeholders spoke of actively seeking advice from older siblings or

relatives to better understand what a specific college course or job entails.

It was also commented upon by students themselves, parents and guidance
counsellors that junior cycle students are less likely to approach either parents,
siblings or other relatives for advice; it is only when they reach 6" year that they may

actively seek advice.
Guidance Counsellors

In understanding the role of guidance counsellors in advising students about college
and career options, the research recognised the competing aspects of their role. Many
are only part-time guidance counsellors, with teaching responsibilities and most also
claimed that the majority of their time is taken up with ‘crisis counselling’, meaning less

time for careers advice.

Their approach to careers advice is to generally encourage students to focus on the
next step in terms of the decision-making process (i.e. choice of third level course) and
not on longer term career decisions. In this context, their role in the career decision
process can be limited. For many, their key objective is to empower students to do
their own research via the internet (e.g. Qualifax, Careers Portal etc.), and by talking to

relevant people or by attending open days.

They recognise that they never push students in any one direction but rather advise
them of their options. Some secondary students and computing and technology
workers did take this advice into account, but many felt it was not that useful in fully

informing them of their options (as they may have been seeking directional advice).
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There was mixed views from parents with regard to the usefulness of guidance
counsellors. Based on feedback from their children, many parents feel that they are
not delivering in terms of providing adequate information, while some reported much
more positive experiences which directly influenced their child’s decision making with

regard to the most appropriate career pathway.
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With regard to providing advice to students in relation to careers in computing and
technology, most have limited knowledge of what a career in computing & technology
entails, unless they have a teaching background in maths or science. Guidance
counsellors are a key distribution channel for information with regard to career options
and due to this low level of understanding, some of those working and studying in

computing and technology were given little direction.
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There is a key opportunity to provide easy to distribute information about careers in
computing and technology to guidance counsellors. One example cited as particularly
useful was a Failte Ireland DVD on tourism career options, which includes a DVD to
show to students, and a CD of notes to provide further information to the guidance
counsellor. In this regard, there is also low awareness of relevant websites (e.g.
www.areyouupforit.ie, www.myScience.ie etc.), and increasing awareness of these
websites would further inform guidance counsellors as well as arming them with a

comprehensive resource to direct students to.
Teachers

As outlined earlier, a good teacher is one who inspires and encourages an interest in a
subject. Their influence is strongest in terms of subject choice for the Leaving
Certificate. However this also impacts on future college or career decisions in terms of

their impact on developing an interest in a subject and providing inspiration.
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Other key influences

Relevant work experience is a valuable way of exposing secondary students to the
variety of jobs in computing and technology. Many students, parents, stakeholders,
computing and technology workers and guidance counsellors spoke of the value of
transition year work experience programmes. These provide an opportunity for
engineering and computing organisations to better facilitate work experience students

to broaden their otherwise limited understanding of what such a job actually entails.

Many secondary students, computing and technology 3" level students, computing
and technology workers and stakeholders spoke of the influence of the perceived
reputation of a particular college on CAO choices. Convenience of a specific college

is also a key consideration, particularly for those living outside of Dublin.

College open days are seen as a useful way of exposing students to college facilities
and course information. However it is becoming increasingly difficult for schools to
provide cover in terms of both personnel and insurance to facilitate attendance at open

days or information sessions for guidance counsellors, teachers and students.

Past and present students spoke of the value of career talks by past pupils and
industry representatives. One guidance counsellor spoke of the perception among
many students that “teachers are grown-up students who never left school”. Therefore,
information provided at such talks can be deemed more credible and relevant to

students.

The college choice of friends also impacts on CAO choices for some students. This

was not seen as a major influence but for a few it was a consideration.

Other factors mentioned include the media and the Internet, which were seen to be

most influential in the absence of other influences.

In terms of the current economic climate, there are mixed perceptions on the impact
of this in choosing college courses or career pathways. Guidance counsellors and
parents seem to be split on the impact of the economic recession, with some advising
students to avoid computing and engineering courses as they perceive there will be

high unemployment in these areas, whereas others’ perceptions are more positive.

The general perception is that third level course choices should not be determined by
the current economic situation as nobody can predict what the economy will be like in

five years time. Most of the students, stakeholders and computing and technology
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students and workers also perceive that the way forward for the Irish economy is to

continue to build a knowledge-based economy.
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With regard to secondary school students who intend to go onto further education, the
current economic recession does not seem to have much impact on their course
choice as most believe the economy will have recovered by the time they finish their
college course. However, students who intend to learn a trade, showed higher levels

of anxiety and are more likely to rethink their options.
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The understanding of the term ‘computing and technology’ amongst secondary
students was very narrow, and almost universally limited to the practical aspect of
computers, with no students interpreting this term to encompass broader aspects of

technology.

Both male and female students hold a similar perception that a degree is required to
obtain a job in computing and technology and relevant college courses are considered

difficult, resulting in specialist jobs.

However, with regard to students’ perceptions of what a job in computing and
technology would entail, there are clear differences between male and female
students. As demonstrated in the charts overleaf, females are more likely to have
negative perceptions of what an actual job in computing and technology entalils.
Female students also have less of an understanding of the benefits of a job in this area

compared to male students.

Male students perceive jobs in this area to be monotonous e.g. sitting at a desk all
day, highly pressured, confusing and most likely working for a multi-national company.
However, they have a fairly good appreciation of the benefits of such a job in terms of
providing a good salary, a work-life balance and the contribution of technology to
society in terms of the development of hardware and software products. They also

recognise the importance of technology, citing it as the future!
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On the other hand, female students perceive a job in Computing and Technology to be
desk bound, boring, complicated, stressful and challenging. They perceive such a role
to be in a hierarchical organisation with no freedom in terms of decision making and no
interaction with other people. Similar to male students, they perceive the salary to be
good but do not visualise any other personal or societal benefits of such a job, other
than it producing important high-tech inventions e.g. phones, lap-tops and the

evolution of the Internet.

Requirements

* Need a degree

* Computer programming
and maintenance

* CGood money  x |ots of spare tine

* Har dwar e- Conput ers & Phones

* Everyday useful products — new ganes and gadgets

* C&T contributes to society —
conputers are everywhere

* Milti-media ¥ The Future

Ipsos MORI

Requirements

* Difficult college courses
* Designing websites —
interesting but difficult

* Engineering = hard studies + d{
job + good money

Outputs

* Good noney

* High-tech inportant inventions
— phones, |ap-tops, internet

Ipsos MORI E
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There is a low level of awareness among both secondary male and female students,

regarding the different types of engineering courses and jobs.

Most male students had heard of engineering but mainly associated it with civil
engineering, physical work and considered it a stable, well paid job. When prompted,
some male students had heard of electronic engineering but beyond that, they had
little knowledge of what it entailed. Similarly, female students had little knowledge of
the different types engineering jobs and what they entail. They mainly associated it
with school subjects such a technical drawing and metal work and they did not
associate engineering with software or electronic engineering, but more with building

bridges and roads.
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Parents have a much better appreciation of the variety of high-tech jobs available and
they also believe that a third level qualification is a compulsory requirement to work in
this area. Some parents perceive a job in computing and technology to be hard work
with long hours and that it is office based. However, they do perceive it to be about
sharing knowledge and constantly changing. They also recognised many personal
benefits of working in this area in terms of it providing a high salary, positive work-life

balance and the opportunity to travel.

Those currently studying computing and technology courses understand the
requirements of a job in this area to be relatively broad at the beginning but requiring
progressively more specialisation as they advance in their career. They see jobs in this
area as fulfilling, challenging (‘good’ stress), fast-moving, high-end and providing

opportunities to travel. The perceived personal benefits include a high salary and with

38



Career Opportunities in Computing & Technology in Ireland — Final Report

little free time. However, because they perceive the work to be so fulfilling and

enjoyable, they do not see lack of free time as an issue.

Most level 6, 7 and 8 computing and technology students who participated in the
research had no clear initial career path planned out and they wanted to explore
different options initially which is reflected in their more general course choice e.g.
Computer Science. Few computing and technology students have a definite job in
mind, which supports the approach adopted by guidance counsellors to concentrate on
the next step, i.e. for g™ year students to choose a course rather than an end career,

as courses can lead to many different careers.

However, differences were apparent between the Level 6 & 7 students and the Level 8
students. Levels 6 & 7 students did not envisage ending up in a desk-based job, but
see their future career in computing and technology to be all about a practical
interaction with technology. Level 8 students, on the other hand, envisage their future
role to be more focussed on research and development, particularly software. They
are very positive about their career prospects, as they see it as a developing area,

particularly in relation to mobile phones.
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However, it is important to note that Level 8 students believe there is a lack of good
and interesting jobs in Ireland. On this basis, they believe they are most likely to work
overseas after graduating, but plan to return to Ireland after gaining a few years

experience.

There is a mixture of opinions among stakeholders regarding the future job prospects
in computing and technology. Some stakeholders consider the situation quite bleak,

whereas others consider it a ‘safe bet’, as it is new and always developing.

Stakeholders also recognised that many outside the sector, due to the low awareness
of the range of jobs available may associate all jobs in computing and technology with
companies such as Intel and Dell, and in this regard perceive them to offer little job

security.
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However many stakeholders drew parallels with what happened in 2001 with the
‘telecommunications bust’, in that the current situation in computing and technology is
cyclical and will improve over the coming years, particularly for those entering college
in 2008/9. Many stakeholders also believe that secondary students may choose

engineering courses as there is the perception that these are “solid” careers.

For most stakeholders, the major limiting factor in the continued development of a
knowledge-based economy is that Ireland is uncompetitive against other markets, both
in terms of salary expectations and skill levels. Stakeholders recognise that clients of
electronic engineering and technology companies are largely global clients and

therefore Ireland must remain price competitive to be sustainable.
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This perceived lack of competitiveness is also believed to have impacted in other
areas, namely the requirement for many companies to fill job vacancies with non-Irish
skilled workers. Reasons cited for this included the lack of Irish skilled workers willing
to work for a specific salary but also their skill level, which was not considered
comparable to those educated elsewhere. Many spoke of the incorrectly aligned
education system (compared to global standards), where many college courses have
lowered their entry requirements, or offered multiple entry channels (e.g. Level 6 and
Level 7 courses). This was perceived to be lowering the quality of Irish graduates

compared to those from other countries.

They also spoke of a concern that many young people are specialising too early in
some courses and that more rounded courses, such as Computer Science, are a

better grounding for graduates entering the workforce.

The research also sought to understand perceptions that exist amongst the different
target audiences with regard to the types of people that work in computing and
technology. In order to understand top of mind perceptions, secondary students,
parents and computing and technology third level students were asked to design a
collage (using images and words) to describe they type of people they think work in
computing and technology roles. These collages provided a powerful way of

interpreting and illustrating these perceptions.
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There is a general consensus amongst male and female secondary students that the
type of person working in this area is a ‘nerd’ or ‘geek’ - see personality attributes and
collage charts below. This stereotype is a powerful one and served to further alienate
secondary students from considering a career in this area. This was strongest for
females, as few could identify with this type of person and most considered the area to

be male dominated.
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Mainly refers to people working in computing ...

Physical Emotional
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Stressed
Logical

Male Wearglasses

Loners
Hardworking

Dull —a sheep

Look smart

Angry

Businessy

Most secondary students cannot identify themselves in the above description

/ Boys — 6th Year

Perceptions among computing and technology students was similar to that of the
secondary students, in that they too held the stereotypical view of the nerd and geek.
They describe a geek as someone who is unfit, unhealthy, wears glasses and plays
with gadgets. Interestingly, they did not associate this description with themselves but
recognised that a ‘few in their class’ would fit this profile. While this stereotype reflects

some people in computing and technology, it is only a small sub-set of the type of
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people who study and work in this area, the majority of whom are no different to

people working in any other area.

With regard to the emotional characteristics of people working in computing and
technology, third level students mentioned attributes such as smart, successful,
fulfilled and doing a job that they love. With the exception of the person being smart
and successful, secondary school students unlike, computing and technology
students, could not draw a link between a job in computing and technology with one

that provides fulfilment and job satisfaction.

Parents on the other hand had a much more positive view of the type of person
working in computing and technology. Most parents did not have a stereotypical view
of the physical attributes of a person — envisaging them to be male or female and of
any age. Emotional attributes include someone who is smart, professional, out-going,

curious, sociable and someone who enjoys life.

Similar to parents, stakeholders also held the view that there is no stereotypical type of
person that works in computing and technology. While they also admit that there are
some ‘nerds’ working in this type of role, they consider this group to be a minority. One
stakeholder also put this stereotypical image into perspective, by explaining that of the
300 staff employed, a handful of them would fit this description. In terms of the
emotional attributes of a typical employee they best describe this type of person as

smart, driven, someone who likes problem solving, and is an introvert or loner.

In summary, entrenched perceptions of stereotypes (‘nerds’ and ‘geeks’) exist
particularly for the key target audience: secondary students. This poses a particular
challenge for any communications campaign as most secondary students, particularly

females, do not see these identities as relevant to them.
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General awareness of existing initiatives were limited to the Young Scientist and
Technology Exhibition, however fieldwork for this research was undertaken within 6
weeks of the 2009 version of the exhibition so it may have been fresh in people’s
minds. The role of the Young Scientist and Technology Exhibition was seen as

“normalising science” and developments in this area, and relating it to day-to-day life.
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Opinions of the Young Scientist and Technology Exhibition were generally positive,
and those who had an involvement with it in the past saw it as a valuable and
interesting use of their time. However, access to participation in the initiative varied
widely between different schools, with many schools not participating, and in those
schools that did participate it is often limited to particular ages — for example, 1% or 2"

years, or transition year students.

Awareness and understanding of other initiatives, such as Primary Science or Science
Week was limited and received very few spontaneous mentions. The general opinion
amongst participants was that they were certain that many activities were undertaken,
although they did not feel that they would be the target audience, with the result that

they would not be aware of it.

A number of different websites were provided to respondents in order to identify their
awareness of these channels of communication, however awareness of these was
very limited, both on spontaneous and prompted levels. Websites mentioned to
respondents included areyouupforit.ie, MyScience.ie and Bebo — | love Science. Some
concerns did exist about the effectiveness of this form of communication in order to
develop an interest in science and technology, as its appeal may be restricted to those
who already have a particular interest in this area, so its effectiveness in reaching out

to a broader audience may be limited.
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As part of the research a number of advertising messages were tested in order to
develop an understanding of the key messages that would be likely to appeal in any
potential advertising campaign. These messages were selected by project
stakeholders based on previous campaigns conducted in other countries and were
shown or read out to interviewees in a random order. Five messages in total were

tested, as follows:

Computing & Technology is creative entertainment = movies, music, games,
animation and fashion;

Computing & Technology = great job + great money + great lifestyle;

Computing & Technology is a truly global career — your work in Computing &

Technology can take you around the world;
Computing & Technology — be part of the solution for climate change;

Computing & Technology is about working with people, helping people and

solving people’s problems.

The messages had mixed appeal across individual audiences, although common
themes did emerge in terms of perceptions of each message. However, a key
consideration is that there is no single message that is relevant to all job roles in
computing and technology, nor is there a single message that will have equal appeal
to different motivations in choosing a career or challenge existing perceptions of

computing and technology careers.

Computing & Technology is creative entertainment = movies, music, games,

animation and fashion

Whilst this message had strong appeal amongst secondary school students and
parents, its appeal diminished amongst third level students and those working in the
industry. School students and parents perceived the message as being very relevant
to the lives of young people and the reasons why they may consider a career in
computing and technology. The games aspect had a particular appeal, but the movies
and music aspects were also seen as relevant. Fashion was noted as being a bit

unusual in this regard, and did not appear to be a good fit alongside the other
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elements. In general this message was considered by these particular audiences to be

the most exciting and motivating to choose a career in computing and technology.
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Amongst third level students, the appeal of the message diminished slightly. Whilst the
message was seen to exhibit the exciting aspect of Computing & Technology as well
as being motivating to choose a career in Computing & Technology, there were
concerns that it was highlighting a very niche part of Computing & Technology.
Furthermore, there was little perceived correlation between this message and what
was being taught in third level courses, which could lead to unmet expectations and
disappointment when starting a third level course in this area. However, it was seen as
a growing element within Computing & Technology, so may be more relevant in the

future.

Those working in computing and technology roles felt that this was an incorrect
message to communicate, and similar to third level students, identified this as a very
niche (albeit growing) aspect of computing and technology. As there are currently very
few jobs in this area in Ireland, it could attract the wrong types of skills into computing
and technology courses, who subsequently may need to leave Ireland to further their
careers. Overall it was felt that this message painted a false picture of computing and

technology roles in Ireland.

Computing & Technology = great job + great money + great lifestyle

All groups saw appeal and motivation in this message, however whilst there were
some reservations about it, there was a perception that the statement was a fair
reflection of computing and technology careers. Second-level students felt that, whilst
the statement matched their expectations of computing and technology careers
(particularly the money aspect), the statement could also apply to any number of other
careers (e.g. medicine, law etc.) so offers nothing particularly unique about computing

and technology careers.

Those working in a computing and technology role believed the statement to be
credible as a longer term vision. However, it was perceived to be potentially inaccurate

with regard to the initial stages in most computing and technology roles. Whilst each of

45




Career Opportunities in Computing & Technology in Ireland — Final Report

these elements is achievable in the role, it is necessary to work incredibly hard to

achieve them, as well as starting on a lower salary to peers in other roles.

# 13 &

Third level students saw this statement as having significant resonance to their own
situation and being one of the core motivators for their choice to study in this area. It
perhaps appealed mostly to their passion for technology and a strong correlation
between working in a role they enjoy that supports a great lifestyle (i.e. that their job

role becomes their life and is a significant factor in defining their identity).

On this basis, this particular message may appeal more to those already committed to
a role in this area, and would offer very little uniqueness to further potentials to

encourage them to consider this role above others in unrelated areas.

Computing & Technology is a truly global career — your work in Computing &

Technology can take you around the world,;

This message had appeal to most audiences who saw it as being credible to
computing and technology careers as well as being a key motivating factor. Those
working in the sector saw it as being one of the most accurate messages in the
research, and could relate it to their own personal circumstances as many
interviewees had worked in a number of different countries during their career on

either a short or longer-term basis.

Travel was perceived by all audiences as being a key motivator for young people and
promoting a career option that facilitates this would be likely to have significant appeal.
Whilst second-level students agreed that it had appeal, they did not see travel as being
unique to computing and technology and that other careers would also provide similar
opportunities. The appeal of the travel message was also diluted for many secondary
students as they perceived they would be still sitting at a desk all day, but just in

another country.

Similar to the message about great job/moneyl/lifestyle, third level students saw this as
being a key motivator that attracted them towards considering a career in computing
and technology. However, the motivator may not be as strong as their underlying

passion in this area. Their perceptions were that their qualifications were portable and
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could be used outside Ireland, allowing them to travel and find employment elsewhere
(rather than necessarily being transferred to different countries by an individual

organisation).

3 # 1% # ) %E

Computing & Technology — be part of the solution for climate change

This message only had notable appeal to those already working in a computing and
technology role who could see this as a potential growth area which may develop into
a sizeable industry in the future, however it is currently a niche area, particularly within
Ireland. However, this particular group saw the link being particularly strong, in that
they believed that engineering is likely to play a significant role in identifying a solution

for climate change.

! ! 13 &

Other groups saw the link as being tenuous or even contradictory to their actual
experience with computing and technology. Secondary students and parents found it
difficult to build a link between technology and the solution for climate change, and for
those who could build the link, they did not see it as being sufficiently strong to be
motivating enough to consider a career in computing and technology. There was also
a minority belief that computing may even be adding to the problem of climate change

by being high consumers of energy.
1% &

On top of these concerns, it was also noted that the climate change message may not
be sufficiently motivating to encourage young people to consider a career in this area.
Whilst young people are undoubtedly interested in climate change in the context of
their own personal space e.g. recycling at home or in school, they may not consider it
as a possible career path. In turn, those that are motivated by climate change may not
consider a career in computing and technology, and may be more drawn towards

alternative career paths.
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Computing & Technology is about working with people, helping people and

solving people’s problems

Those working in computing and technology roles identified this statement as being
the most appropriate in terms of attracting the types of people that are needed in these
roles, and addressing some of the existing skills gaps. These skills gaps existed where
there is a requirement for communicators and facilitators who can further develop a
team culture within technology companies. Furthermore, the message summarises the
teamwork nature of computing and technology jobs and is accurate in terms of the way

in which projects in this area are completed.

1% # ) %E &

Other audiences struggled to identify the relevance of this message to ICT roles, and
for many it ran contradictory to their perceptions of these roles as being more suited to
those who preferred working on an independent basis, not necessarily having to
collaborate with others. This message was seen as being more suited to careers for
health professionals where there is an obvious link to the caring nature of the role. As
a result, it may not be a suitable message to communicate in terms of attracting people

into an ICT career.
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The key finding emerging from the research is that a single communications campaign
alone will not be sufficient to address the challenges that exist in encouraging more
young people to consider a career in computing and technology. The approach that
should be considered is a multi-faceted one and needs to address a number of
different challenges amongst a variety of different audiences — all of whom cannot be

communicated to in the same way and through the same channels.

The initial challenge to be addressed is the miscomprehension of the terms “ICT” and
“Computing and Technology”. These terms do not sufficiently communicate the broad
spectrum of roles that they intend to, so are not suitable for use in any promotional
activity. “Computing and Technology” has limited understanding in terms of the
practical aspects of computing but does not communicate engineering or some of the
developmental aspects that it intends to. Use of this term can be isolating to those
without a developed interest in computing, and reinforces stereotypes that may exist

about roles only suited to ‘geeks’ and ‘nerds’.

The term “ICT” has little to no resonance, both amongst secondary school students
and their influencers, as well as amongst those already working in computing and
technology roles. Secondary students had complete unfamiliarity with the term, with
many claiming to have never heard of it before. Those working in the types of roles it
intends to describe did not attribute any meaning to it. Many claimed it was an artificial

term or too broad to meaningfully include their specific role.

Identifying alternative terminology to be used is a significant challenge. Using a variety
of different job descriptions (e.g. software engineer, computer programmer etc.), and
developing understanding around these would be a more meaningful approach,
although it is recognised that this is challenging from a communications perspective.
As alternative terminologies were not tested with various audiences, this research is
not in a position to identify an all-encompassing term that has sufficient meaning.
However, two possible terms that could be considered but would require further

examination include: Technology, Engineering & Computing (TEC) or Science,
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Engineering & Technology (SET), as used by Science Foundation Ireland in their
description of Centre for Science, Engineering & Technology. However it must be
noted that, in order to incorporate some of the developmental aspects of computing,
there are also communication challenges around the term “engineering”. This may
merely serve to muddy the waters further, as this term is seen by secondary students

to mean civil or structural engineering, rather than electronic or software engineering.

On this basis, the recommendations lie in conducting work around educating young
people and their influencers on the broad spectrum of roles within this area, with

particular emphasis on electronic and software engineering.

There are some key positive attributes associated with people who work in computing
and technology that would have resonance amongst young people - it is seen as a
career destination for ‘smart’ people, which provides them with high-paid employment.
However, in doing so there are a number of negative connotations that need to be
overcome — predominantly that it is an environment for ‘geeks’ and ‘nerds’, and it is a
stressful, boring and an isolating work environment. These negative perceptions are
particularly strong among female secondary students, meaning the barriers to address
for this audience are significant. It is notable that the reality according to those working
in such roles is somewhat different — both in terms of the variety of individuals and
personality-types working in computing and technology, as well as the rewarding

nature and variety of the work.

In terms of communicating computing and technology careers to attract females, the
research suggests these barriers are compounded by the fact that such careers are
perceived to be male dominated, particularly engineering. The challenge of attracting
females into such careers is a longer term strategy that must begin at an early age by
fostering an interest in science and maths (e.g. Primary Science, Science Week,
Young Scientist and Technology Exhibition, etc.). Communicating the personal and
societal benefits of such a career is also important for females as little understanding

currently exists.

Communications will need to focus on these positive attributes whilst seeking to
eliminate the negative connotations. The aim of addressing the negative perceptions
is imperative to ensure these careers are seen as relevant and appealing. These

perceptions can be addressed using a number of different communication channels.
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All websites, on-line or printed communications material (from both industry
associations and individual educational institutions) relating to the promotion of
science, computing and engineering courses and careers must ensure a balanced
portrayal of genders, a focus on the ‘day in the life of a...’, and an emphasis on the

personal and societal benefits of each specific course or job.

All science, computing or engineering initiatives such as Science Week and the Young
Scientist Exhibition should consider a specific focus, segment or feature on debunking
the strongly held views relating to the barriers of considering such a job and the types
of people that work in this area. Although audiences attending many of these events
are potentially already sold on the benefits of science, this research did reveal a huge

gap in their knowledge of the range of careers with computing and technology.

The bigger challenge is in reaching those secondary students who either never
considered a career in computing or technology, have no idea what jobs exist and
ultimately do not think these roles are relevant to them due to the strong stereo-typing
that exists. This segment is less likely to be driven to a computing and technology

related website or participate in science related school initiatives.

Therefore, the most effective avenue of reaching this audience in particular, is to have
the messages fronted by ‘heroes’ (both male and female) in this area. Those that can
inspire passion and excitement through the leading-edge work that is done within
Ireland and work that is merely scratching the surface of future potential. In doing so, it

is crucial to ensure these ‘heroes’ counteract the stereotypes of ‘nerds’ and ‘geeks’.

In terms of appealing messages to communicate to young people, the creative
entertainment / games design message had most appeal for students and parents.
However it is crucial that any such message can be delivered upon, both in terms of
course content and future job opportunities in Ireland. The ‘great job’ and ‘travel
messages were also appealing. However it must be noted that these message are not
unique to computing and technology and do not address the low awareness that exists

with regard to the range and type of roles it seeks to communicate.

The main target audiences for communications are the young people themselves as
well as science and maths teachers and guidance counsellors. Whilst there are a
variety of factors that influence the decision process of young people, including

parents, peers, siblings, good teachers, subject interest and exam results.
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Communication should be conducted directly with this group (as outlined below) that
improves their understanding of computing and technology roles and emphasises the

benefits of working in that type of role.

Separate communication (via the relevant associations and directly), need to be

conducted with science and maths teachers and guidance counsellors.

Although the research suggests the usefulness of guidance counsellors is
questionable, it is important to use this channel to reach students in the classroom.
Whilst guidance counsellors do not necessarily provide direction to young people, they
facilitate the information seeking process and provide the opportunity for young people
to broaden their horizons and consider alternative courses that may suit their interests

or skills.

The objective of any communications campaign to these groups should be to increase
their depth of understanding of the variety of computing and technology careers and
courses that exist and help to bridge student’s understanding of the link between the
subjects they study (e.g. science and higher level maths) and the course and career

opportunities this provides.

The attitudes of parents and the influence they have on their child’s education and
career choice is based on factors such as their own education level, occupation,
success of siblings and the relationship with their child. All factors mentioned are well
beyond the scope of a communications campaign. However the media does play an
influential role in shaping perceptions of careers in computing and technology and the
key barrier perceived by parents, albeit most likely temporary, is the perception that
these roles do not provide job security, for example Dell. This therefore needs to be
incorporated into any communications campaign and may be best achieved via

newspaper editorials and articles.

In developing a programme to communicate directly with young people, it needs to be
multi-faceted concentrating on ‘grass roots’ in-school communications (e.g. heroes,
past pupils or via teachers or guidance counsellors); by off-site activities such as open
days, career fairs and other science specific initiatives, as well as supported by the
online communications initiatives. The extent of off-site activities that already exist,
coupled with the logistics involved in taking students out of school, mean that the

appeal of such events are limited from the perspective of those organising them. In-
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school activities may work best by conducting careers talks using “heroes” or past-
pupils, and providing interactive stimulus material similar to that provided by Failte
Ireland (which could serve a dual-purpose of both broadening the horizons of young

people, as well as providing the necessary information to guidance counsellors).

In developing communications it is important to note that the role of websites within the
communications strategy is limited to that of a support channel to be referenced for
additional information. The nature of the Internet channel, and the way in which young
people interact with it, mean that promotional material of this nature is only likely to be
sought out if there is a particular interest in the area, rather than appealing to those
who are yet to be convinced. A key objective of any communications campaign is to
therefore drive the ‘yet to be convinced’ to these websites or to seek information from

other sources e.g. teachers, parents, siblings, guidance counsellors etc.

Aside from the specific communication challenges that this research sought to
address, a number of additional considerations arose that need to be considered in
terms of the context that the communications is operating within. Many of these issues

may fall outside of the remit of this project, however are important to note.
Science Curriculum

The research notes that the science curriculum may be posing a challenge in terms of
developing a passion amongst young people for science and technology. It is
perceived to be a challenging subject and is not conducive to the objective many
students have to maximise CAO points however possible. This is particularly noted for
chemistry and physics, where the curriculum becomes considerably more challenging
post-Junior Certificate. However, it is also noted by those in computing and technology
courses or careers that Leaving Certificate physics is particularly relevant to their
current situation, and some of those who did not study it for Leaving Certificate regret

not doing so.

A number of challenges exist in this regard, and fostering an interest in these subjects
may lie in making them more relevant, which can perhaps be done by ensuring greater
exposure to the practical elements of these science subjects — however funding and

resourcing difficulties are a key barrier for schools in facilitating more practical work.
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