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EXECUTIVE SUMMARY

Connecting Student
Jobs andCareers

The Conference Board of Canada set out to uncover judgments about the appeal of ICT are only
secondary school student s émanginaflymBuenaed byuheir by pefceptionsalbout o n
ard Communications Technologies (ICT) and to learn ICT job availability and security.

why so few of them choose careers in ICT. The

S

findings can be used to identify effective actions that Whether students regard I&@€lated careers as
businesses and others can take to increasauthber appealing or not appears to depend critically on
of students choosing ICT careers. whether they regard ICT jobs as interesting, fun, and
cool. The more ICT is percedd as interesting, fun,
From DecembeR008 to February 2009, Conference and cool, the more appealing overall, and the opposite
Board researchers visit@d secondary schooknd is true as well.
46classeacr oss Canada to | earn about studentso
views and interests in ICT careers, as part of the Studentsd Perceptions about |
Connecting Students to Tomorrowds | CT Careers
research project. Resehers talked with 1,034 Grade Studentsd perceptions about |
9 and 10 students, in Halifax, Montreal, Toronto, mixture of the positive and the negative. On the
Calgary, and Vancouver about their perceptions and positive side, studenthihk that ICT jobs pay well,
attitudes towards ICT learning and ICT career offer good job security and are creative:

pathwaysln addition, 60 parents and 54
guidance/career counsellarfered tteir perspectives
on ICT education and careers.

e Nearly 77 per cent of students believe ICT jobs
offer average, or better than average, pay;

e 74 per cent believe ICT jobs offer average or

The Appeal of ICT better than average job security; and
e 37 per ent believe ICT jobs are aboewerage in
A minority of students are interested in ICT careers. terms of creativity.
36 per cent of students say that ICT appeals to them
as a job or career optign, Wher_eas 19 per cent of On the other hand, the biggest negatives for students
students say that ICT is unagging. Nearly half are that the jobs are seen as difficult, complex, not

either felt neutral about this career option or did not
know how they feld perhaps not surprising given
their young age and limited exposure to discussions
on ICT jobs and careers.

6fund and not 6cool 6:

e 34 per cent of students believe ICT jobs are
difficult and camplex (versus 16 per cent who
regard them as straightforward);

Grade 9 and 10 students are not turning away from e 31 per cent believe I CT
ICT education and careers over concerns about job 20 per cent who regard
availability and security. In the first place, students

overwhelmindy regard ICT jobs as easy to find and

very securel/stabl e. Moreover, studentsd overall

© The Conference Board of Canad®, 200 1
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e 25 per cent believe I CT
(versus 22 per cent who regard ICT jobs as
6cool d8) .

Gender Differences

The research also confirmed Iehgld beliefs that

girl s6 enthusiasm fBoys | CT

are more than twice as likely to view ICT as

appealing (41per cent) than unappealing (16 per cent),
whereas32 per cent of girls vie ICT as appealing,
and25 per cent view ICT as unappealing.

The proportion of girls who regard ICT asry
appealing (4 per cent) is less than half of the
proportion of boys who regard ICT as very appealing
(9 per cent).

These gender differences appéo be driven in large
part by boysd and girl sb
they regard ICT as interesting, fun, and cool. For both
male and female students, these three factors are
strongly associated with judgments about the overall
appeal of ICT. Howear, while boys generally rate

ICT as interesting, fun, and cool (and therefore find
ICT appealing), girls generally rate ICT as not
interesting, not fun, and not cool (and therefore find
ICT less appealing).

Regional Differences

Regional differences aréggificant. Students in
Montreal and Vancouver, for example, are much more
likely than their peers in other cities to regard ICT
careers as appealing.

e Over 50 per cent of Montreal students ddder
cent of Vancouver students regard ICT careers as
somewlat or very appealing

e By contrast, 35 per cent of students in Calgary,
31 per cent of students in Toronto, and 31 per
cent of students in Halifax regard ICT careers as
somewhat or very appealing.

e Students in Halifax and Torontwe much more
likely than teir peers in other cities to offer no
opinion on the appeal of IGAO per cent of
students in Halifaxand 39 per cent in Toronto

| oirdisatedahateheyrhave nodmineio dbdut the
appeal of ICT).

Influence of Parents and Counsellors

Parents/Guardians

Tihesvasimajavity of studanis (83 peocgra) deport that
they consult their parents or guardians for education
and career information and advice. As a result,
student sd6 awareness and
and careers, and their decisions about school and
work generally, are likely influenced by the
knowledge and attitudes of their parents/guardians.

While it is difficult to come to definitive conclusions
about parentsd views as
numberwho responde¢60), insightsa b o u t
viewscan be drawn from thieinput® As a groupthe

dparéntsiguardiangho respendes tthes researthe t h e r

projectregard ICT asess appealinghan students.
While only 19 per cent of students indicate that they
think ICT careersre either very or somewhat
unappeling, a thirdof parents express this view.
Moreover, parents/guardians are:

less likely than students to say that ICT careers
are secure/stabland

e less likely than students to say that ICT careers
are creative

Under these circumstances, there areynsndents
who may be influenceldy their parents/guardians to
view ICT as unappealing.

Guidance/Career Counsellors

43 per cent of all students indicate that they consult
guidance/career counsellors for education and career
advice. InTorontq the figue is58 per cent In

Halifax, the figure is 8 per cent.

While much lower than the number of students who
turn to parents/guardians and friends, gbeentialfor

! It was beyond the scope of the research project to study a
largers ampl e of parents?d
% This figure does not include the Toronto private schools
where 80 per cent of students consult guidance/career
counsellors.

© The Conference Board of Canad®, 200
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guidancécareercounsellos to influence students
about career choicés high While it is difficult to
come to definitive concl
views as a whole given the small numbéresponses

guide interested students into relevant ICT education
and career paths.

usions about counsell orséo
Moreover, the persistent undepresentation of

tothesurvef 54) , i nsights about wanmenimGreandlCirelated fields eals for

can be drawn from their inpdit.

Threequartersof the counsellorsvho respondediew
ICT careers as a positive career optilrmajority
(58 per cent) indicate that ICT is a very positive
career option while nongeeit as a very negative
option

Implications

Why does this matter?

renewed efforts to engage female students early and
effectively.In February 2009, for example, women

accounted for only 25 per cent of all IT occupatins

the exact same proportion of IT occupatibeld by

women in Mach 2000! Understanding the drivers of
womenés | CT perceptions woul d
design of more effective and relevant attraction and

recruitment strategies.

What can be done?
The industry needs to connect better with students,

Canadads | CT | abour mar ke tcareexounselloseatucaiors, arsl parente to prawote

only are many baby boomers on the cusp of
retirement(in 2006, nearly 8 per cent of ICT workers
were over 55 demand for ICTrelated skills is
growing, andmore and more young people are
turning away from ICTrelated studies and
occupations. For examplbetween 2002 and 2006,
enrolments in undergraduate university computer
science programs dropped by 30 per cent; and
Canadian universities graduated 2,200 fewer
computer scientists, software engineers and applied
mathematics majors. The implications foetiCT
sector of undeenrolment include significant and
growing labour shortages, lost productivity, the

ICT education and career paths.

Students may be receptive to a new and more accurate
depiction of ICT work which emphasizes ICT as a

dynamic, multidisciplinary field rather than one

stereotyped as offering narrowlgcusel and often

repetitive, cubiclefarm occupations. But raising

awareness and interest will require new strategies

such as having ICT workers visiting schools and

maki ng pr esentbautsitodn st hteh astt efr neyt
of ICT jobs, and providing handm oppotunities to

explore todayds I CT occupatio

underperformance of the sector, and a negative impact A onesizefits-all approach to engaging students is

on the Canadian economy.

In addition the changing character of ICT
occupations has intensifiede need to ensure that
graduates emerge with skills that match employer
demand. These demands shifts away from traditional
ICT occupations (such as compupeogrammersand
towards business/ICT specialists, highly specialized
ICT areas, and multidiscilary ICT occupations

(such as bioinformatics and industrial design), put
increased pressure on educators and the sector to

% It was beyond the scope of the research project to study a
|l arger sample of ioosounsell orsd

unlikely to succeed. Strategic use of the research
results starts with recognizing that students view ICT
through many different lensé¢s.g., gender, regiat
attitudinal, andpre-existing interests and skills sets)
they do not share a single perspective. Students who
show interest in, and an aptitude for, ICT can be
motivated to move towards a career in ICT by
different factors.

* Information and Communications Technology Council

(ICTC), The Canadian IT Labour Market Initiative: Labour

Force Surveyd February 2009 [online]. (February 2009),

[cited April 30, 2009]. http://www.ictc-

ctic.ca/uploadedFiles/Labour_Market_Intelligence/ICTC_Lab
p eaurc Foed_Surveys/LFS_February09.pdf.
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Designing more uniquelatlored programs and
initiatives requires sophisticated thinking about
di fferent Omar ket
population For example, different strategies are
needed for thosstudentsnterested in traditional
computer scienceompared to thosdwslents
interested in othecreative careers such bie-
informatics, health informatics, industrial design,
automotive system$othing less than such a
sophisticated, muHiaceted approach is likely to turn
the tide on low and declining ICT enrolment

A strategic approach that customizes programs to the
specific needs and attitudes of diverse student groups
is needed. In some cases, resources can profitably be
spent to sustain and swell existing enthusiasm and
guide promising students towards wedisigned
educational programs and suitable occupations. In

other cases, students with only moderate interest
should be offered improved opportunities to try ICT

s e g me nt sfdrthemisdvasiinmpradti¢ale harsdd emdrenménts in

order to strengthen their level of inteteAdditional
resources should be targeted to address unique
gender, regionahndattitudinaldifferencesFor
example, it may be an effective strategy to convince
girls that ICT careses can be cool and interesting.

In all cases, listening to the divergoices and

concerns of students, educators, and parents is
essential in order to craft concrete actions that will
increase student engagement in ICT careers, which, in
turn, is the key to improving the ICT labour outlook.

© The Conference Board of Canad®, 200



CHAPTER 1

Introduction

At a Glance

e While ICT employers already have difficulty
filling positions, the impending retirement of
many current employees threatens to make t
situation worse.

e Postsecondary enrolment in ICT and related
programs has dropped significantly over the
past fve years, and across Canada there is g
notable trend of young people turning away
from the field.

e To understand the reasons for low and
declining enrolment, The Conference Board
Canada spoke with 1034 Grade 9 and 10
students in 21 schootnd 46 class across the
country.

Canadabés I nformation and
Technologies (ICT) labour market is under pressure.
While employers already have difficulty filling many
ICT positions with highlyskilled, businesseady
individuals, the impending retiremeot many current
ICT employees threatens to make the situation even
more challenging.

As employers try to fill existing vacancies and look
towards future recruitment efforts, they are finding
that ICT-ready candidates are in short supply. Post
secondarenrolment in ICT and related programs
have dropped significantly over the past five years,
and across Canada there is a notable trend of young
people turning away from the field. Something about
ICT education and career paths is failing to spark the
interest of potential students and workers.

The fact that students are turning away from ICT
education and careers is troubling for the ICT sector
and for the Canadian economy. To the extent that

Canadian firms rely on ICT and IT to achieve
productivity gainsand to ensure their competitiveness
internationally, a shortage of ICT labour may limit

i mprovements to Canadads
living. We need to understand exactly why students

are staying away from ICT education and careers and

we need to devep strategies to reverse the trend.

In this report, the Conference Board conveys and
analyzes the resultsof alargec al e st udy
attitudes towards ICT education and careers, as well
as the attitudes of small sarapbf parents/guardians
andguidance/career counsellors. Conversations with
1034students in 21 schools from across Canada
uncovered many of the factors that explain why
students avoid or pursue ICT education and career
paths. Additionally, they revealed a clearer picture of

G088 WHg8 thet fulddnt8 180K for in careers
generally.The report offers a detailed map of the
terrain on which improved strategies to entice
students to ICT can be pursued.

Information and Communications Technology
(ICT) Careersand Education Pahways

ICT occupations and educational pursuits involy
the study, development, implementation,
managemengand support of computebased
information systemsuch as saiftare applications
and computer hardware. These include
occupations and educational pursuits that are
traditional (e.g., network engineer) and those th
are multidisciplinary (e.g., bieanformatics).

Except when citing other sources, including
Statigics Canada data, ICT and IT are used
interchangeably in this report.

SourcesThe Conference Board of Canada, 2009;
Branham Group IncCurrent Snapshot of théanadian
ICT Labour Market (ICTC) March 2007.

© The Conference Board of Canad®, 200
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Increasing Demand and Declining Enrolment

Nearly 600,000T workers across all sectors of the
Canadian economy make wup
total workforce® The IT workforce will need to grow
to meet demand for the products and services they
provide. In 2008, thénformation and
Communication§ echnology Council (ICTC)
estimated thaémployers across the economy will be
looking to fill between 126,400 and 178,000 ICT
positions over the period 20@®15° The economic
impact to the Canadian economy of not filling these
ICT positions that will ope up is estimated to be
between $121billion, based on an average
contribution of $119,335made per worker annually
to the economy.

Part of the explanation for such high demand comes
from the need to replace retiring workers over the
forecast period.tlis estimated that there will be
approximately 10,060 retirements in the ICT labour
force each yedtBut part of the explanation is also
found in the low and declining enroliment of students
in ICT-related education, and the fact that many ICT
workers donot have the specific skills required by
employers. In short, the IC3ectorfaces labouand
skills shortags and askills mismatch

*I'ndustry Canada, @l CT Sector
(October 2008), [cited May 8, 2009].
http://www.ic.gc.ca/eic/sitelict-tic.nsf/leng/h_it05840.html. See
also, The Conference Board of Canada, Securing Our
Future: Components of a Comprehensive It Workforce
Development Strategy (Ottawa: The Conference Board,
2008), p. 1.

® ICTC, Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015
[online]. (October 2008), [cited April 30, 2009].
http://www.ictc-
ctic.ca/uploadedFiles/Labour_Market_Intelligence/The_Outlo
ok_2012_-_2015/ICTC_Outlook_2008-

2015 _final_accurate(1).pdf.

" The Conference Board of Canada, Securing Our Future, p.
2.

®The I CTC notes t hsawhortireanpll aci n
account for 45i 64 [per cent] of overall hiring requirements,
depending on the growth scenario. The highest projected
retirement rates will be for electronics engineers and for
electronics technologists and technicians. Web designers,
along with software engineers, will have the lowest retirement
r at e. 00Outlodk ToCHuman Resources in the Information
and Communications Technology Labour Market, p. 13.

Thecurrent recession héed to increased
unemploymenof IT and ICT workers in some
occupations, but the lorgrm trend is for growth’
Corﬁpla@eﬁcgl regcar%iﬂgtthe Refed t&rg‘v@rgeqcaf 0s
enrolment trends and improve the appeal of ICT to
students now may have lotigrm consequences.
Although not the norm, sonfems find it necessary
to lay-off ICT workers in the current ecomic
climate,reinforcingstereotypes about job insecurity
in the sectorandmaking itdifficult to attract and
recruit future employees.

w

In a recent reporSecuring Our Future: Components
of a Comprehensive IT Workforce Development
Strategy the Cofference Board identifies seven major
factors that contribute to the IT talent gap:

1. mismatch between the skills of available workers
and the requirements of employers making hires;

o thisis due in part to the changing nature of
ICT occupations and the assated shift in
the skill sets necessary to fill these positions;

n

technologyembeddedness and the growing need
for multi-skilling;

3. declining enrolments in Frelated possecondary
programs;

o0 the size of the universitgige cohort is
expected to decline icoming years, making
recruitment more difficulfor all disciplines;

emp PERVBNONAGING: | e
5. low fertility rate;

6. underrepresentation of several population
groups;and

7. the need for flexibility and lifelong learnirig

Of those seven factorsyo stand oumore than the
others. First, there is not only a labour shortage, but
also a skills shortage due to the mismatch between the
skills of available workers and the requirements of

g WOUTrKeT
°|CTC, , The Canadian IT Labour Market Initiative: Labour
Force Surveyd March 2009 [online]. (March 2009), [cited
May 8, 2009]. http://www.ictc-
ctic.ca/uploadedFiles/Labour_Market_Intelligence/ICTC_Lab
our_Force_Surveys/LFS_March09.pdf.
!® The Conference Board of Canada, Securing Our Future,

pp. 5-7.
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empl oyers making hires. As2 IWbyn@anyrstoderdsschoosd hohte enrel inhdT! |
be a skills shortage in mostTccupations, where related education

applicants for jobs will have the required educational

qual ifications but not t heADiapauewithgtidents Pareniseand f i c
technology skills, industry experience, and Counsellors

satisfactory communications and other business skills

In a report prepared for the Information and
that empl®yers need. d port prep

Communications Technology Council (ICTC), David

Ticoll not es, Afdeclining enro
many leading economies. But hardly anydne

anywherd has systematically asked students/wh

they choose, or d-secdndarychoose,
program, or what they perceive to be the pros and

cons of an’/ I CT career. 0

Second, Brolments in IFrelated possecondary
programs have been declining since theawh crash

of 2000. Significantly, between 2002 and 2007,
enrolments in computer engineering, computer
science, and software engineering declined by 22 per
cent’? Anotherstudy indicates a decline ofs high as

33 per cent in these fields over a similar time frafne.
With 83 per cent of new workforce entrants coming
from the education system, attracting more students
into IT programs and making sure those programs are

Canadi an Coalition for

(CCICT)

Launched in late 2007 by Bell Canada, the CCICT

workplacerelevant is criticat’ made up of 40 corpate members, 21 academic
partners, and 13 subject matter experts, all of who

The declining enrolment in IT education is especially have a deep interest in the future of the UCT secto

puzzling in light of the strong lorerm employment The objectives of the CCICT are to:

and wage situation of IT occupations. Unemployment

) ) . e raise the profile of ICT and ICT career choices
in IT occupationd less than 3 per cent in January among young people;

2009 is well below thenational averag®.

develop and sustai@anadian ICT knovhow;
Moreover, average ICT sector wages exceed the * P

national wage average. In 2006, for example, ICT * raise public awareness of the importance of IC
sector employees received average earnings of to Canada; and

$56,465, about 45 per cent more than for all workers e develop immigration policies that answer

in Canada® With low unemployment and good companieso0O present an
wages, the sector offers solid career options.

This report sheds light on two key factors for the ICT Source: Canadian Coalitio
sector: 20009.

1. Why ICT occupationsre not filled more easily.
Although there are numerotgpotheses and much

speculation about why students are not enrolling in

™ |CTC, Outlook for Human Resources in the Information and ICT education, discussion to date has not been
Communications Technology Labour Market, p. 1.

'2 The Conference Board of Canada, Securing Our Future, p. supported by a robust empirical understanding of the

2 _ _ knowledge, views, and attitudes of Canadian students,
ICTC, Outlook for Human Resources in the Information and . .

Communications Technology Labour Market, p. 11. parents/guardians, and guidareareer counsellors

:YThe Conference Board of Canada, Securing Our Future, p. towards ICT education and career paths. Until now,

3 |CTC, The Canadian IT Labour Market Initiative: Labour

Force Surveyd January 2009 [online]. (January 2009), [cited

April 9, 2009]. http://www.ictc-

ctic.ca/uploadedFiles/Labour_Market_Intelligence/ICTC_Lab 7 David Ticoll, IT Enrolments and Retention: Situation Report

our_Force_Surveys/LFS_January09.pdf. (Ottawa: Information and Communications Technology

'8 The Conference Board of Canada, Securing Our Future, Council, 2008), p. 10. David Ticoll is the Executive Director of

p.10. the Canadian Coalition for Tomorrowo
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existing evidence has not answered some basic The dialogues, surveys, and interviews entailed both
guestions with much empirical confidence: closed and operended questions, and were guided

. . i ntal tions:
e What is it about ICT education and careers that by five fundamental questions

appeals to some students, but not to others? 1. Howawareare students of ICT educatiand

ths?
e Arethose students who turn away from ICT paths career paths

(and the parents/guardians and guidance/career 2. What ar eopimionsaboatrthbse 6
counsellors who influence them) concerned about education and career paths?

- . e
the availability, security, or wages of ICT jobs” 3 To what extent do studentséo

e |s there something about the nature (or perceived aspirations and goaddign with their perceptions
nature) ofICTar eer s and st udent s abouw T careeaasrinegparticular?

o . . o
values and aspirations that simply fail to align~ 4. Who or what are the mainfluencersof

sgudent sdé perceptions and de
messageare they receiving about ICT education
and career paths from the influencers?

Research Methodology

To answer these and other questions, the Conference

Board employed a muifaceted research 5. What more might be done by schools, employers
methodology, the core of which was a set of and others to get students more interested in ICT
conversations ith 1034 Grade 9 and 10 students in education and career pathvegy

five cities across Canada. Students were prompted to

talk about their awareness of and attitudes towards, Researchers conducteddlass dialogues with Grade
ICT education and careers, and about their career 9 and 10 students in five Canadian ciidsalifax,
aspirations and values more generally. Additionally, Montreal, Toronto, Calgary, and Vancouder

the views 6 parents/guardians and guidance/career includingmale and femalstudents in both public and
counsellors about ICT education and careers were private school systems. The dialogues engaged
collected in order to determine what messages studentsduringa variety of clags® includingclasses
students might be receiving from two of their main onarts and social sciences, career planning, law,
education and career fAi nf |math, rsdeadeandinform&iencechhoidpmd di x A:
Research Methodogyy for details on sample sizes, occurred in schools in diverse so&@oonomic and
sampling methodology, issueand implicationk ethnocultural contexts.

© The Conference Board of Canad®, 200 8



CHAPTER 2

Unraveling thd CT Puzzle Current
Explanations foDeclining Enroliments

At a Glance may not be directly applicable toglCanadian
e The ongoing debate about why students arg cont.extj the research nevertheless .offers some clues

not enrolling in ICT education in higher and insights that are useful to consider. The research

numbers has been shaped as much by focused on the attitudes of-149 year old students

speculation as by evidence. and fAisought to understand wha
from a career, their perceptioniscat a career in ICT

Research on stuwmdlent s . .
* and their perceptions about s

perceptions of ICTrelated education and

careers generallig limited.
Thestudy revealed that 40 per cent of the students

* Research on the specific drivers of low fems surveyed said that they had no real understanding of
participation in ICFrelated programs and ICT career opportunities in Australia and that when
careers is more substantial. they did think of ICT careers, mg students believed

® Research conducted in Australia and the that ICT careers involve:

United States providesome clues about why

enrolment in ICFrelated education is  fAisitting in front of a comp
declining, but there is a pressing need for a cent);
largescale empirical study in Canada. e ibeing indoorso (48 per cen
e a Al ack of human interactio
There is as much speculation as evidence in the 5 i
ongoing debate about why studedtsnot enrolin * ns yzos tem crashes and losing
ICT educatdn in higher number# handful of cent):
international studies have attempted to unravel the While many studets indicated that positive aspects of
puzzle and some insights have emerged. Butthereisa | CT careers include Aworking
pressing need for a largeale empirical study in technologyo (62 per cent), th
Canada which would provide the evide#rsse for opportunitieso (47 per cent),
discussion anglanning to proceed on a solid footing. Awell paidd (42 per cent), fe
afun career option (25 per cerft)In general, the
ICT Skills Research in Australia study found that students believe that ICT is about
working with computers and that such work is
The most impressive study ftnou nddaatnee ,o fmosntoutdoefotussd and repe
perceptions of ICT education and careers was
completed in Australia in Zodé.Though the findings Victorians (Melbourne: Department of Innovation, Industry
and Regional Development, 2007).
' OMRG, ICT Skills Research, p. 7.
% OMRG, ICT Skills Research, p. 8.
'8 Open Mind Research Group (OMRG), ICT Skills Research: 2 OMRG, ICT Skills Research, p. 20.
Attitudes to ICT Careers and Study among 14-19 year old 2 OMRG, ICT Skills Research, p. 18.

© The Conference Board of Canad®, 200 9



Additionally, the study found significant differences

in the attitudes anihtentions of male and female
students. For example, more males (15 per cent) said
that they intend to study ICT when they leave
secondary school than females (3 per cent), and males
seemed more aware of ICT generally than did
females?®

Other ICT Studies

Research on the awareness and attitudes of students
towards IT education and careers has also been
conducted in the United States, but often on a smaller
scale than the Australian study, with a much narrower
focus, and with less direct relevance to thecific
concerns of the Canadian ICT labour market. Granger
offers a helpful review of much of the research and
concludes that many students see ICT (or IT) careers
as boring, uninteresting, too hard, and too technical,
or they think that jobs are scarasdéor poorly paid*

A few studies are worth discussing in greater detail:

¢ One study focused on 836 students in high school
calculus and prealculus classes to understand
why students with an apparent aptitude for
computer science do not pursue a major
Computer Scienc®.The researcher found that
ithe vast majority of
what a Computer Science
the main reasons why both male and female
students did not choose CS majors had to do with
it he | a aekto siih froat ofch ecsnputer
all day, and the fact that they had already chosen
anot he r®Thmeastidy offer®some insights
that improve understanding of the enrolment
puzzle but, because of its narrow focus on
Computer Science and not the broacktegory
of ICT, the findings cannot be assumed to explain
the ICT enrolment phenomenon.

% OMRG, ICT Skills Research, p. 10.

*Mary J. Granger, et. al .,
Challengesand St r aousad of lmfermation Systems
Education 18, 3 (Fall 2007).
ZLori Carter,
Computer

AWhy Student s

Science Dond6t Choose

e Another study, which involved a papeased

survey of 1021 high school students in Nebraska,

asked students about where they acquire their

computer skills, theiprimary uses of computers,

what would motivate them to seek IT careers, and

the skills they believe would be necessary to

succeed inIF/Cl ues about student sc¢
awareness are revealed in r
perceptions of uéceedinITl s nece
c a r & &eylsoarding is cited most frequently

(472), followed by computer skills (309),

programming (181), and math (17%).

But results on other questions do not provide
much insight about why students do or do not
pursue IT paths. Forexangpl t he studyds a
report that good money/benefits was the most
frequent response to a question about what would
motivate students to pursue IT careers, followed
by college scholarships, job availability/security,
and i f?Howebes, thé gematitydof the
responses suggests that they would likely remain
the same if another career option were inserted in
the question, so it is hard to see what they reveal
about why students do or do not actually pursue
IT education and careers in particular.

A study based on a survey of 246 university and

[
st uden

c_ollegte Busi#esas%tudre]n?sjncth% Unclteed %ttatesf) f
m aV\;hif)e Emp%ﬁntg g c'orlnp?ic?:ltedamr(]atﬂodglor(_:}y'::1 t
concludes that those students who chose
Information Systems (IS) as a major were
motivated by personal interest, aptie, and
expectations about salaries and job flexibility.
Those who did not opt for IS majors cited
concerns about job availability and the difficult
nature of the work as reasons. Interestingly,
insufficient promotion of IS as an appealing
option also emged as a factor in decision
making®® While the study investigates more

Al nf orTmatTomn
“Uma G.
Perceptions of

wi t hJoamnal ofArmystial Eechholody 16, 4 (AugusteOctbberr

t 0200 j or i n

Systems Emrol ment s:
Gupta and Lynne E.
I nformation

Hout z, fi H
Technol og

Computer

Sci e nStGSCE6 [online]. (March 1-5, 2006), [cited % |pid., p. 5.

February 24, 2009]. % Ipid., p. 5.

http://www.imageofcomputing.com/pdf/p27-carter.pdf. ®Younghwa Lee and Sang Jun Lee, AThe
% |pid., p. 29. of the Information Systems Major: An Analytic Hierarchy
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refined motivating factors than previous studies, findings from a review produced by Wendy Cukier

the relevance of the results is diminished by a for ICTC are worth considering. Cukier points to five
peculiar survey sample (i.e., business students, barriers to women entering IT educatiand careers
rather than all undergraduate studgrind the that emerge in the literature and from her research.
focus on IS rather than ICT more broadly. These include:

e Socialization and Early Educatioffrom a very
early age, North American g
and confidence in their own abilities and
opportunitie® especially in mathemias,
technology, and sciendeare constrained by
education and socialization.

Gender

Women are significantly underrepresented in the IT
labour force and female enrolment inidlated
programs in college and university is very low and
declining. While women make up 46.7 ment of the

Canadian workforce as a whole, only 25 per cent of * Negative Perceptions of Computing and Related

IT jobs are held by wometl.At the same time, while Work Popular, but negative impressions, of the

female enrolment in postecondary education IT professiod including concerns about job

generally is risin§ women account for two thirds of security and thegbelief tha
the full-time enrolment growth in univergis since appear to affect female enrolment more than male

197725 the percentage of women enrolling in-IT enrolment.

related programs has been falling for many yé&ars.
Understanding and addressing these phenomena is
essential, as much of the gap between demand for and
supply of ICT workers could be filled by womeray

for one reason or another, are turning away from ICT

e Systematic Barriers in Pe8econdary
Institutions Entry and retention of female
students in ICTrelated education is hampered by
poor curriculum design, weak employment of
experiential angbractical learning opportunities,

paths. inflexible entry requirements, and the absence of
role models.
Whil e research on studentsd awareness and

e Misalignment of Job Descriptions and Job
Requirements Equating Al T profess:s
Acomputer scientisto or fen
focusing on the skills rpuired to do the job often
leads to the exclusion of women.

perceptions of ICT education and careers generally is
emerging slowly, research which addresses gender
differences in particular is more substantidhny of

the studies discussed above, along with others, often
reveal significant differences between male and

female students with regard to awareness of, e Lack of Workplace SuppoitVorkplaces that lack

perceptions about, intention to pursue, and confidence support for women with young families are a

in oneb6s ability taod succeed signficant bafriereEXdusich frdmanformal

careers. networks, the absence of role models, inadequate
mentoringand career development support, also

A detailed review of literature related to gender contribute to the exclusion of woméh.

differences is not possible here. However, a few key

Explaining the ICT Talent Gap: Some
Hypotheses

P r o c eJeusnal of Information Systems Education 17, 2
ngummer 2006), p. 211.

ICTC, The Canadian IT Labour Market Initiative: Labour ] . . . .
Force Surveyd January 2009, p. 3. Through reviews of the literature and discussion with
% Association of Universities and Colleges Canada, Trends in industry experts, educators, students, and others, the
Higher Education, Vol. 1: Enrolment (Ottawa, 2007). p. 5. . . .

% \Wendy Cukier, Diversity i The Competitive Edge: Conference Board hadentified the following
Implications for the ICT Labour Market (Ottawa: Information
and Communications Technology Council, March 2007), p.
14. % Cukier, Diversity i The Competitive Edge, pp. 1-2.
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candidate hypotheses that purport to explain why offer, and therefore they do not pursue ICT paths;

employers are having difficulty filling their ICT needs orstudent s6 valratersdomnotd car ee
and why, in particular, enrolment in ICT education is align with what ICT careerappearto offer or

low and declining. Though these hypotheses represent not offer (based on misinformation), and

many of the most pminent explanations, the therefore they do nqiursue ICTpaths (but may

evidence for each varies. A key objective of this align if a more accurate picture of ICT careers

research projeatas totest some othese hypotheses wereheld by students).

in the real worldanddetermine what is really In the Jatter case, the problem is false or

influencing todayos high sc k}nct’:o?nIplete|snftor'“'ma%ignnatt)oﬁtICT careers

e Unavailability of jobsAccording tothis whereas in the former case, the problem is a real
hypothesis, concern about the (perceived) lack of value alignment (based on a true and
unavailability of job® due in part to outsourcing reasonably complete understanding about ICT
of ICT work by compani&$ deters potential careers).
candidates from pursuing ICT education and e Influencesfi | n f | i panents teachers,
careers. guidance counsellors, friendsd relatives

e Job insecuritySome suggest that lingering advise students that Id% not for them, there is
concern about the (peeived) insecurity of jobs no future in it, ®As itods a
in the ICT sectdd especially following the with the hypotheses related
dot.com crash in the early part of the deéade awareness, perceptions, and values, the messages
deters potential candidates. of influencers may be motivated either by la¢k o

awareness and misperceptions, or by a sincere

belief that ICT poorly aligns with particular
studentsd aspirations and v
and reasonably complete understanding of ICT

careers).

e Lack of awareness\nother theory is that
students are simply unaware of ICT education
and career opportuigts and therefore fail to
pursue them, not by choice, but by default.

e Lack of value alignmen§tudents may simply

believe that Athey ar e mmbwingWwhickd these hipdtheke i frue,zrfithe hei r
career aspirations, whether for stlffillment or mechai sms by which they affect

tangible rewar®s, in ot higpursdeiorndt & pursde ICT paths, is necessary for
In this case, the explanation may be either that designing strategies to meet the ICT talent gap. But
A the existing evidence to test and to rank the

student s O reeram$puationsdamotd ca -
align with what ICT careetim facto f f er or d'BPREMCe of these hypotheses is inadequate.

% Ticoll, IT Enrollments and Retention: Situation Report, p. % Ticoll, IT Enrollments and Retention: Situation Report, p.
10. 10.

© The Conference Board of Canad®, 200 1z



CHAPTER 3

WhatCanadiarsStudents SaAbout ICT
Education and Careers

At a Glance

e More Canadian students indicate that they
regard ICT as appealing (36 per cent) than
unappealing (19 per cent).

e 41 per cent of boys, but only 32 per cent of
girls, view ICT asappealing. While 16 per cen
of boys find ICT unappealing, 25 per cent of
girls view ICT as unappealing.

e The key factors that drive interest in ICT
careers are whether students perceive them
interesting, cool, or fun and not concerns abq
job availabilty and security.

e Whether students see ICT careers as interes|
cool or fun depends a great deal on their gen
and the city in which they live.

After conducting dialogues with 1034 students in
cities across Canada, a clear picture emerged about
stuent s6 awareness
careers’ Some hypothesezbout gender differences
and value misalignment, for exampéee generally
confirmed by the result©ther hypotheses, relating to
job availability and job security concerrmld little

or no weight.

Overall, studentsvould probably be more open to
ICT-related careers if they knew about them.

But the real stor§ or storie® about what students
think about ICT education and careers involves
multiple plotlines and a few surpriseOverarching
trends and generalizations, while important,

% See Table 1, Appendix A, for details on city, gender and
class characteristics of student respondents.

and inte

nevertheless conceal a reality of students who are
motivated by different things and perceive ICT
education and careers as appealing or unappealing for
very different sorts of reasons. In shogrefully

listening to students reveals a diversity of voices,
rather than a single voice, and thus the need for a
diversity of attraction and recruitment strategies rather
than a blunt instrument for all occasions.

Career Interests and Values

Beforeasking students about ICT careers in
particular, we asked them about their career values
more generally and about the various sources and
people they consult for information and resources.
Many of the responses were what one might expect
from Grade 9 and@ students, but there were a few
surprises and some results that offer clues about
declining enrolment in ICT.

rest in I CT education
Career Aspirations of Grade 9 & 10 Students
When asked what jobs or careers they are currently
interested in, students offer a wide range ofast
(See Text Box 1). The top choices include
doctor/medicine, lawyer, engineering,
business/entrepreneur, design, athlete/sgeléded,
architect, and teacher/educator. Recognizing that
many of the students participating in the survey and
dialogue haahot previously been asked to think
seriously about their career aspirations, the most
frequent responses are likely a mix of both well
considered responses and-tifghe-head reactions.

and
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With respect to career options that might be more accounting, the particular labour needs of the ICT
obviously ICTrelated® game designer/tester and s e ct o the mebhy étudents who aim to be

jobs that included fcompu tdeators, aichitects fared actaustants.i pt i on (e. g.

computer programmer, computer techniciang,
frequent responses. While none of these careers alone However, ICTFrelated careers may have ranked higher
ranked among studentsd t opifGhdeQamilGCsadents veee gloreagvare aftheg t h e

ICT-related areer options would place the category full range of options available to them (e.g.
as a whole much higher in the list. bioinformatics researcher, a deséy or technician of
electronic medical equipment, or an industrial
Text Box 1 designer where the work combines technical aspects
o of computing and other fields
Popular Career Aspirations of Grade 9 and 10 puting )
Students ,
Elements of an Appealing Career
2. Lawyer 142 career that you migtwant, what sorts of things
3. Engineering 137 would make it ¢6todentsor appeal.i
4. Business/entrepreneur 136 over whel mi ngl ¥(SsecChaet)tied fApayo
5. Fashion/interior designer 116 follow-up discussions, most students indicated that
6. Athlete/sportselated 108 they selected pay not because they want jobs that
7. Architect 108 would make them rich, but ingté want enough to
8. Teacher/educator 107 Alive comfortably. o
9. Computer + X (e.g., technician, 95
programmer) The next four most frequently selected factors were
10. Psychologist/psychiatrist 94 i nt eresftnrgawelr ko foportuni ti e
12. Accounting/finance differences emerge, and only one with statistical
13. Game designer/tester 65 significance. Amongtudents in Montreal,
14. Law enforcement 61 Aiinteresting worko received 2
15. Music (eg., artist, producer) S7 whereas the average for Canada was 14 per cent.
Source: The Conference Board of Canada. Nevertheless, the ranking of factissonsistent
across all citie§?
Nevertheless, it is difficult to draw definitive
conclusions about the appeal of Ig8lated careers % Students were allowed to select up to three factors from a
from these results alone. ICT and Hedlated careers list of 12 prepared options using dot-stickers. Additionally, if a
; & or that mattered to them was not on the list, they were
were fr_equently selected, but a d \e f rom nga rifﬁ\%ted to add that factor and allocate one or more of their
designer / t est edaspecifict EW st u dtefidbtstoit.] i St
. . % Each student received three dot-stickers with which to
career as a first choice. make their selections f{mbgrachpproach Kk
From the finding that 43 per cent of the dot-stickers were
: " placed on pay one can infer that approximately 95 per cent of
Although ICTskills arecritical elemers of other students placed a sticker on pay. In follow-up discussion, a
careers, such as medicine, architecture, and show-of-hands confirmed that nearly all students voted at
least once for pay.
'l nteresting worko received 14.2 pe

®By fiobvioeslay ed6Twe mean t hose wasseleced by approximatelys3l1.2 per cent of respondents.

that, to a layperson, could be easily associated with one or “2.9 per cent of votes; 20 per cent of respondents.

more information or communication technologies, especially “3 8 per cent of votes; 18 per cent of respondents.
computers. We recognize, however, that a broader definition 44 8 per cent of votes; 17 per cent of respondents.

of ICT-related careers can, and perhaps should, be > This question was asked using the classroom-based dot-
empl oyed, i n wheilcaht ecda scea rieleGTs 0 ¢ anedrady appmack. £dnskquently, it was not possible to

to rank near or at the top of the list. collect data on gender differences on this question.
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Chart 1

What makes a career good/appealing?

Pay
Interesting work
Travel

Social

Creative
\pproximate % of students who
Impact on the world oted for this factor. (Inferred
from data).

Freedom/independence

. - 5] £
Job security/stability % of student votes. (Each student

ould post 3 vates).

Teamwork

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: The Conference Bdaof Canada, 2009.

Setting aside the pr omi ne nyetengagéd infapyasystematictthmking abiounhgalear e s
thattody 6 s student s amaterialistot i vvaliegahd sb will notdhave wealbveloped views

values and concerns. They want to be financially about which factors matter most to them.

comfortable, but beyond that they are motivated to

pursue careers that are interesting, provide As subsequent sections of this report show, however,
opportunities for creative expression, andolve student s & laboathb seduritciso nc er n
social inteaction and occasional travel. confirmed by their responses on other questions.

Consequently, communications strategies which focus
Students appear to be much less concerned about job  on reassuring students that ICT jobs are available and

security, as well as benefits and workplace safety secure might be unnecessary (though they may be

(both of which barely register in the final tally). usefully targeted at parentsigrdians as we see in

That | ess than 5 per cent Ghdptertdh Moreover tlkepromireemce and iofluefige o b
security/stabi i t y0 i s i nter est i ng ofghe postmatetialisevalhe¥ ipterastmg veork and

that ICT enrolment difficulties are a consequence of creativityd carries through to student evaluations of
fears about job availability and security. If concerns ICT careers.

about job security are driving students away, then one

would expect to see a more pronounced confiern Awareness of ICT

job security as a general factor. _ _ o
Understanding why enrolment in ICT edition is

low and declining requires an investigation of
numerous threads. While some students may be
turning away from ICT because, on reflection, they
think ICT fails to align with their career values, others
may not be pursuing ICT simply because thek la

Some caution must be employed when interpreting
this result. The low ranking of job security may
simply be a consequence of students having only
three, rather than four or more, votes. Additionally,
many students at thérade 9 and 10 levels have not
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awareness of what ICT involves and what
opportunities are available.

Investigation of the latter hypothesis reveals a
nuanced story. Some students simply appear to lack
an awareness of what ICT is and what it involves.

may also suggest thauslents lack an awareness of

less traditional and emerginGT and ICT-related

careersThe idea of any career hastyet taken hold
in the minds of mangrade 9 and 16tudents.

Additionally, the fact that many students simply wrote

Others appear be aware of ICTripaps have ICT Al CTO or one or more of the w
skills, and also have an explicit understanding of what  acronym IC® i.e., information, communications,
the term itself entailsA thirdd and perhaps most and technology suggests that they knoittle about
interesting group appears to be aware of ICT ICT and the ICT sector of the econowityer than
careers, and may already have ICT skills, but these what they had just heard from researchers.
students simply tdesddte use the term I CT
those skills and careers. They have an implicit, but not Textbox 3
explicit, awareness of ICT. Some Jobs that Come to Mind When Students
Think of ICT
Textbox 2 " : :
Some Words that Come to Mind When Students Donot knj 205 Graphic design >0
: Programmer 162 | Media/music/film | 44
Think of ICT Comp. Tech. 136 | Educator/teacher | 37
Descriptive Evaluative Web designer 107 | Researcher 34
Computers 437 | Dull/boring 55 Telephone 94 | Business 81
Tech/Technology| 317 | Dorks/nerds/geks | 37 operator/mgrketer .
Internet 149 | Cubicle/desk work | 23 comp. E”g'”eer 69 Adve_rtlsmg 20
Cell/telephones | 116 | Smart people 22 Game designer 68 | Architect 11
. . IT/IT + x 59 | Accountant 8
Communications | 99 | Interesting 20 ;
Information 96 | Creative 14 Software designenn 57 | Photographer 7
IcT 47 | Cool S Source: The Conference Bdaof Canada, 2009.
Fun 3
Source: The Conference Baard of Canada, 2009. Students who offeevaluativetermsare more likely to
offer negative words than positive words. Negative
words (such asadoffasedk 0 and fdu
What Does ICT Mean to Students? approximatelgl twice as frequently as positive words
Whenask d, AWhat words c¢ome o. mi,.n whee. n .y o.u . R ~
such "as fAinbkdopst Anhgdbhandaie
hear the term I CT?0 studen

responses that include both descriptive and evaluative
words. (See Text Box 2Although the question was
designed as a way to assess awareness and the
sophisticatioro f st udent s o
many students took it as an opportunity to offer their
opinions about the appeal of ICT.

Among thedescriptiveterms, the most frequent
responsesare computers, tech/technology, and
internet. This implies that many stutds recognize

that ICT and ICT careers involve computand
communicatiorbased technologies. But the responses

under standi

htom?eveP, tfnef r&slilts s%gg(\évs{ tfgafe there f5 3 $-8ble° f

group of students for whom ICT is interesting,

creative, and/or cool and who exhibit some

enthusiasm when
ng o

Jobs in ICT

Students were also askedo | i
nd

c ome t o

mi

st
when

ijobs

You

promPted to think about fET.
f CT,

or ¢
hear t

0 Ay

“6 The most frequent responses among French students in

Montreal
nerveuxo

wer e
and A

pl ays on
mal adi e. 0o

47 Students were invited to write responses without

promptingd i.e., there was no prepared list from which to

t he

acronym T
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Students were previously told that ICT refay ICT: Distinct Job or Skill Set

information and communications technologiggain, The idea that students experience and perceive ICT in
abroad range of responses was collected. (See Text new, less conventionakays was explored by asking
Box 3). As anindicationotte | evel of stdéda®enysd see I CT more as
awareness of ICT, the responses offer a mix of good or as a skill set “keaith i
and bad news. was to try to understand whether current Grade 9 and

10 students recognize that there are identifiable ICT
The most frequent response to this queston i d o n 6 toccupation®r whether they simply view ICT as a

knowo which is particul ar |Isklthatmpéermeaatesstte cunrent cgréevlandscapeh a t
students were simply presented with an empty box in
which towrite their ideas. Students who responded Overall,44 per cent of students who responded say

a di s
n oth

Afdondét knowo had to make atnhaetf floOQTt itso awr ifiteeq utahlo snei x 0 o f

words while others left the box blank. If one set, which represents the most frequent response.
combines the fidondét knowo Howesepthisinsust be taken tith a grairaohsialt.

responses, nearly one quarter of all students couldnot St udents were not offered a 0

name or refusel to guess at job or career in ICT. the question (except in rare cases where a few
students were especially persistent in requesting one),
Students were more likely than not to offer an so the fequal mi x0 response n
example of an ICT occupation. The most frequently studentss i mply a proxy for fidonot
offered ideas included programmer, computer
technician, and web designer/creator, followed by a Students who did not select t
long list of other praminent examples. Moreover, are more likely to regard ICT as a skill set than a
while further down the frequency list, students offered distinct job/career option.4per cent say that ICT is
ICT career options that, at first glance, many would more a skill set than a distinct career option, while 18
not have easily labeled ICT careers. Responses like percent say that ICT is a skill set used in otjods.
media/music/film, educator/teacher, researcher, and By contrast, only 8 per cent view ICT as more of a
business indida that some students view ICT not distinct career option than a skill set, whilper cent
simply as a set of purely technical, comptiiased view ICT as a distinct career option.
occupations, but more broadly to include occupations
that employ ICT while involving other skills and However, different stories emerge when one looks at
activities as well. the responses of studetiisough the citylevel lens of
analysis (See Chart 2).
There are other responses that pursue thie $me of
thought but push even further the boundaries of what
one might conventionally classify as an ICT
occupation. These sorts of respods@gich include
advertising, accountant, and photograghsuggest
that many students in Grades 9 and 10 are ittngnk
about ICT in ways that may be unfamiliar to parents
and others of an older generation and perhaps more in
line with emerging market realities. “® The precise wording of the question was challenging. If
students acquire ICT skills and plan to use these skills in any
j ob, but dsndt lcadbredcitcdhem Al CT skill
choose options. Consequently, when compiling the results question might provoke confusion. If ICT were defined in
into fAimost frequently cited | ob sadanceir arderto redace cosfusibnahbweveo thahwduld
some judgments about how to group similar, but not identical, bias the results towards the understanding of the researcher
responses. For example, thecategor y fAweb des i gn e r rather thaa tapturiog those of the students. The final wording
aggregates responses | i ke fwebs.drgonitheside of copfesiororatherftharetbat ofresearchen
guyo, and fiweb makingo. bias.
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Chart 2

Is ICT a Distinct Career Option or a Skill Set Used in Care

60%
50%
40% B Halifax Students
30% B Montreal Students
20% E Toronto Students
10% B Calgary Students
0% - B Vancouver Students
Distinct  More Distinct Equal Mix More Skill Set Skill Used in
Job/Career Career than than Distinct Careers

Skill Set Career

Source: The Conference Board of Canada, 2009.

Montreal Students
As illustrated in Chart 2 tgdents in Montreal differ
from their peers in other cities. Fewer than 6 percent ~ ® Calgarystudentshow the same trend as

As illustrated in Chart 2:

of Montreal students think that ICT is astiihct career Montreal students, although somewhat muted
option and only 14 per cent regard ICT as an equal with 23 per cent indicating &hICT is entirely a

mix between a distinct career and a skill set for other skill set used in jobs and careers.

careers. More than 50 per cent indicate that they e Toronto students are less likely than their peers in
believe that ICT is entirely a skill set usedobs and other cities to say that ICT imore or entirely a
careersOnly students in @lgary come anywhere skill set used in other jobs (25 per cent) vemsus
close to matching the views of Montreal students on national average &8 per cent (excluding

this question. Even then, Montreal student are more Montreal).

than twice as likely as Calgary students to say ICT is

a skill set used in careers. Implications

These findings present both a challenge and an

Students irOther Cities opportunity for the ICT sector.

Nearly half of thestudents in cities other than

Montreal who responded said that they view ICT as Thechallengeis to develop attraaiin and recruitment

an fequal mixo of distinctgdelidthatdie acRowieliding the uBiulty ol 46 P e
cent). Of those students who voten either side ICT in the world of current high school students, also

of the fiequal avear&endpt i 0n,ghdyhEifeRtifiablSICT-oriented careers are

towards viewing ICTas askill setrather than a available. The need to meet that challenge was

distinct job/careemoption.38 per cent oftudents see emphasized for one researcher wafter making a

ICT asfimoreo or fientirelyo a skill setused in jobs point about jobs with Google, he heard one student
compared to 15 per cent who viéGT asii mor e 0 o rgy ¢ i incredul ously AYou can

fientirelyo a distinct careemption.
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Chart 3

Students see ICT Jobs/Careers as

35%

30%

25%

20%
15%
10%
5% -
0% -

Very Somewhat Neither
unappealing

appealing

Source: The Conference Board of Canada. 2009.

unappealing unappealing nor

H Male

B Female

Somewhat
appealing

Very appealing

Unless students are presented with identifiable ICT
career options (rather than reminded that ICT is a
pervasive feature of the econontfjey may not
pursue the education and career patededo fill

t he | CTlabsue and skills @lemands

Theopportunityis thathigh school students appear to
be receptive to the idea of careers that involve a mix
of skills, includingICT skills. ICT employers, who

are in need not just of IT/ICT labour, narrowly
defined, but also workers who mix ICT with
entrepreneurial and/or management skills, for
example, may find it easier to attract and recruit future
employees by emphasizing that the ICTg@liow
workers to develop and employ a variety of skills. In
short, current high school students may be receptive
to the idea of ICT as a dynamic, mudisciplinary

field.

In terms of overall awareness of |I@Tany students
appear to have somewhaneentional
understandings. However, there are signs that a
sizable minorityof students ishinking about ICT in
interesting and nuanced ways.

One must remember that not all of the Grade 9 and 10
students surveyed have had formal, guided

opportunitiego explore career option&eneral
awareness maynprove asareer exploration
opportunities emerge over the rest of their high school
careers.

ICT Appeal

To understand why enrolment in ICT education is low
and declining, it is not enough simply to oner
student sd gener al I
necessary to understand what students think about
various features of ICT careers and how well ICT

aligns with their career values.

36 per cent oftudents indicate that they regard ICT
jobs or careeras somewhat or very appealing
compared to 19 per cent who see ICT jobs or careers
assomewhat or verynappealing. (See Chart 3). But

it is necessary to examine the results in a more fine
grained mannef?

9 A few students regarded the questions as difficult to

answer given that they had already indicated in responses to

a previous question that ICT is not an identifiable career

option, but instead a skill set used in other jobs. Thus, to ask
about the appeal of AI CT jobso,
like asking about the appeal of all jobs which would be a
meaningless question to ask.
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In the first place, 7 per cent of students redart interest exhibited by girls and boys for scienaed

careers as very appealing. While seeminglydcand technologybased education and careers.

slightly less than the percentage of students wko sa

that ICT is veryunappealin@ if this portion of the As well, girls areslightly more likely than boys to

student population were to actually pursue{CT have clear opinions on the matter. Whereas 27.4 per
related education auwd car eceernst, otfh eb osyesc tionrddisc altvehot hat t h
shortagesvould likely be resolved. Moreover, if some response at all about the appeal of ICT, only 23.5 per

of the 29 per cent of students whqy siaat ICT centofgirlssyyt hat they dvomdt know o
careers are somewhat appealing also pursued ICT responseWhile the gender difference seems rather

education and careers, the sector would be in smald 3.9 per cend given that the problem of low

excellent shapelhere is great potential to persuade female participation in ICT education is already well

many students to pursue ICT education and careers. documentedit is potentially significant.

Secondly, however, there are reasons to be cautious. If girls make decisions about the appeal of ICT earlier

More than a quarter (27 per ceof)students respond than boys, then not only are gaéntered attraction

that they fAdondt knowo or statefjiesimportant, bubtlepestrategies mdy heedie a d d
those who offer t htleer neut r abe putirpapedefi®esgirloréachiGnadar 0.

unappealing nor appealingdo, then nearly half of al/l
studentd 45 per cend might be said to be waiting Though we sought studentsd vi
for further information before making a judgment. featues of ICT careers (next sectianr results do

These students mdgelthat they lack a clear enough not allowus to confirm or denywhether girls are less
understanding of ICT to shape a valid opinégout enthusiastic because of intrinsic (unappealing)

its appeal. features of ICT careers, expectations about barriers to

entry into the field, a lack of setfonfidencepr some
Presumably, the views of these students about ICT are other factor.
susceptible to influence. Whether they ultimately

pursue ICT will likely depend, at least in part, on the Still, a sizable minority of girls indicate that they
messages they receive from parents, teachers, media, think ICT is appealing @per cent) and another

and others. If the ICEector wants to attract at least a quarter is undecided and therefore potentially
portion of these undecided students, strategies for persuadableAs other results reveal, there is a small,
shaping the messages they receive will be critical. but not insignificant, sulet of girls for whom ICT

appears to be an ideal career path.
Gender Differences

While boys are more than twice as likely to view ICT Regional differences
as somewhat or very appealind (@er centthan Finally, the findings about the appeal of ICT should
somewhat or very unappealing (16 per cent), girls be examined through a regional lens of analysis. (See
appear to be more split on the questidhp8r cent of Chart 4and Appendix A, Table)1 The most notable
girls view ICT as appealing, while 25 per cent view differenceis that students in Montreal are much more
ICT as unappealing. likely than their peers in other cities to regard ICT
careers as somewhat or very appealing. Nearly 54 per
Moreover, the proportion of girls who regard ICT as cent of Montreal students regard ICT careers as
veryappealing ($er cent) is less than half of the somewhat or very appealing versus 34 per cent of
proportion of boys who regard ICT as very appealing studentsn the rest of Canada. Students in Vancouver

(9 per cent). These findings are consistent with other are not far behind students in Montreal.
data about the different levels of enthusiasm and
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Chart 4

Students See ICT Jobs/Careers as...

Source: The Conference Board@dnada2009

50%
45%
40%
35%
30%
25%
20%
0,
1802 B Halifax
ggjg ! B Montreal
Very Somewhat Neither Somewhat Very Don't B Toronto
unappealingunappealingunappealing appealing appealing know/no -
nor response Calgay
appealing B vancouver

In Calgary and Vancouver, students were less likely
to respond fidondét knowo
peers in other cities. In Vancouvéhris translates into
ahigh percentage of students saying that ICT is
somewhat or very appealing, whereas in Calgary, it
produces digh percentage of students indicating that
ICT careers arsomewhat or verynappealing

Whereas 4 per cent ofmalestudents in all cities
indicate that ICT careers are somewhat or very
appealingthis number reaches44er cent in
Vancouver. Whilghis does not compare with the
proportion of males in Montreal who rate ICT careers
as somewhat or very appealing5 per ceri it does
place Vancouveahead of the other cities

A similar trend is found among female students.

While 32 cent offemale sudents in all cities say that
ICT is somewhat or very appealing, 38 per adnt
Vancouver girls offer that response which places them
nearly on a par wh males nationally atlpercent.

With 52 per cent of girls in Montreal indicating that
ICT is somewhat or very appealing, that city confirms

itself as the home of students most enthusiastic about
oriCTof f er

no answer than
In Calgary, however, we witness ancreasén the
number of males who think that ICT is somewhat or
very unappealing to 22 per cemérsus a national rate
among malesf 16 per cent. Girls in Calgary do not

deviate much from the national female trends except

their

that the | ower | ewmsel(Bperf dondt
cent) is matched by an increa
responses (26 per cent).

While nationally donét know/n
account for 27 per cent afaleresponses, the
comparable Halifax dondét know

response rate reaches 45 pent. One possible
explanation may be that students in Halifax have not
received as much exposure to ICT as students in the
rest of Canada.

Finally, in Toronto, students exhibit rather lukewarm
attitudes towards the appeal of ICT compared with
their pees elsewhere, if they express a view at @I. 3

per cent of Toronto students offer no response or say

that they have no opinion about the appeal of ICT.
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Only Halifax studentsd at40 per cend are more
likely thanTorontostudents to offer no response or
hawe no opinioron this finding.

Toronto students a@sosecond only to Calgaiin

finding ICT somewhat or verynappealing (18 per

cent) And they tie Halifax for the lowest proportion

of students (B per cent) who view ICT as somewhat

or very appealingGiven that Toronto represents the
largest market for ICT workers, there is a great deal of
work to be donéo attract Toronto students to ICT

jobs and careers

Reasons for most regional differences are not
immediately apparenbDifferent strategies nyaneed

to be adopted in the various regions. In Halidaux
Torontq strategies that emphasize awareness may be
appropriate whereas in Calgary, strategies to improve
interest and appeal are needed. Strategies for
Vancouver and Montreal schools would likélgst be
oriented towards sustaining existing interest and
appeal as well aguiding students towards suitable
programs.

Who Finds ICT Appealing and Why?

These findings about the appeal of ICT are a first step.

But it is critical to understand, alstetprecise
reasons, or mix of reasons, why ICT is regarded as
appealing or unappealing. Additionally, in order to
develop strategic, wethrgeted attraction and
recruitment strategies, it is necessary to generate a
finely-detailed picture of the diverseixrof motives
and values that align segments of the student
population with ICT pathway¥.

% We asked students to offer their opinions on 13 distinct
features of ICT careers including whether ICT careers are
low or high paying, interesting, and easy or complicated,
among others. On each criterion, students were asked to rate
ICT jobsona5-poi nt scal e,
caution is necessary in interpreting the results given that

there was no fidond6t knowo
categorydo may contain some
in addition to deliberately

However, students also had the option not to respond and
between 14 per cent and 16 per cent selected that route on

each question. After looking for region, gender, and other

trends on each criterion, as well as the association between
each criter i owerahjndgments abalitehet s 6 o
appeal of ICT, we investigated the associations between the

option.

" Th o s ¢ n bihe TS, (el Vehiabiyel, iadhds S 0o versus

Thirteenfeatures of ICT jobsvere examinedsee
Appendix C, Q3.4 for the complete li§the research
revealssome very interesting results about who finds
ICTappa |l i ng, and who
appears to motivate overall perceptions and
judgments. (National level results for all 13 criteria
described in detail belowan be found in Appendix
B).

Availability and Stability

Grade 9 and 10 students are tuwhing away from
ICT education and careers over concerns about job
availability and security. In the first place, students
overwhelmindy regard ICT jobs as easy to find and
very secure/ stable.
judgments about the appeal of I@ie only
marginally influenced by their perceptions about ICT
job availability and security.

On theavailability of ICT jobs, students tend to think
that ICT jobs are nbarderand somewhat easier to
find than other jobs. A mere 12 per cent indicate that
they thnk ICT jobsare very or somewhat hard to

find, while 37 per cent indicate that ICT jobs are
betterthanaverage or easy to finirls are slightly

less likely than boys to think that ICT jobs are easy to
find, but both genders exhibit optimism ftinis area.

e Students in private schools are more likely than
students in public schools think that ICT jobs
are easy to findThe private school mean
response is 3I7on a fivepoint scale, whereas
the public schooimeanis 332).

e Students in Montreal (with a mean of 3.66) and
Calgary (with a mean of 3.56) are more likely
than their peers in Halifax, Toronto and
Vancouver to think that IC€areersare easy to
find.

e Vancouver students tend to see ICT jobs as more

wieho3Shakel edyAgh® tnamot, but are less optimistabout

the availability ot IET jolaghartkeiripeersin aly e

the national average of 3.40)

criteria themselves to produce a better picture of who finds
ICT appealing and why.
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As for job security, a large majority of students (74 and cool, the more appealing overall, and vice versa.

per cent) think that ICT careerffer average or Here the story is a mixed one depending ofctvh

betterthanaverage job security63er cent sathat city one is examining.

ICT careers offer bettehanaverage

security/stability. That leaves only 11 per cent of On thesethree factors, stuas in Montreabremuch

students who sethat ICT offers worse¢hanaverage more likelythan their peers in Halifax, Calgary, and

job security. (15 per cent did not resparfsfudent Torontoto have gositivethan anegativeimpression

responses on this question are consistently optimistic of ICT. (Specific numbers are offered below).

across all cities. Vancouver students are somewhat more likely than
their peers inhe same thre cities to have positive

When we examine the possible links between responses on these three criteria.

studentsé views about I CT job availability and

security, on the one hand, and their views about the For students in Halifax, Calgayand Torontothe

overall appeal of ICT caregron the other, we find appeal ofCT is somewhatleflatedby negative

that neither availability nor security appears to explain  perceptions about how interesting, cool, and fun it

differences in the appeal of ICT. While this implies appears to students. Students who think t@feers

that the appeal of ICT is not benefitting from are interesting, fun, and cool, are the minaiityhese

student sdé6 positive perceptthreepitts about availability and

security, it alsolrows into doubt the claim that

students avoid ICT because of job availability and While Montreal and Vancouver students arere

security concerns. likely to record a positive than a negative judgment on
these three criterjghe correlations between these

The findings about ICT job availability and security criteria and ovetdhjudgments about the appeal of ICT

arenoteworthygiven prominent hypotheses which are roughly the same for studemtsall cities

hold that low enrolment in ICT education is a Consequently, in Montreaind Vancouver | CT 6 s

corsequence of anxiety about these factors. While the  appeal is improved by perceptions about how

current findings do not necessary explain why interesting, cool, and fun it appears to students.

previous students did not enroll in ICT, they do offer

some hope that future students will not be deterred by  Interesting

job availability and security concerns. Whether studes regard ICT as appéad) or
unappealing generally is most strongly associated

It maybe that students are dissuaded at a later age and with howinteresting ICT is perceived to be. Overall,

that Grade 9 and 10 students have not yet reached that students regard ICT careers as just about average in

age. But a strategy to sustain the current view of terms of how interesting they are (mean =3.03/5
students may be easier to implement than one which where 1 isesfinmgoianeg 5 is Ave
would have to transform a negative view. i nt e r)eButthere ig & great deal of variation

hidden in that average response.
But if the most prominent explanation for low and
declining ICT enrolment fails to tell the story, then
what is keeping students away?

e InToronto and Calgary8 per cent view ICT as
somewhat or very interesting, while 34 per cent
view ICT as somewhat or vepninteresting33
per cent of studenis these two citieselected

Interesting, Fun, Cool? ~ 5 .
the fiaverageo response.

Whether students regard |@€&lated careers as
appealing or not appears to depend critically on
whetherthey regard ICT jobs as interesting, fun, and
cool. The more ICT is perceived as interesting, fun,

* Approximately 5 per cent offered no response.
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¢ In Montreal,50 per cent of students gthey .
consider ICT careers somewhat or very
interesting, while a mer&0 per cent consider
them somewhat or vemninteresting.

e Thoughnota strong as Montreal
enthusiasmstudents in Vancouver are also more
interested in ICT than their peers in other cities.

41 per cent of Vancouver students regard ICT as o
somewhat or very interesting, while 22 per cent
say ICT careers are somewlatvery

Vancouver students asdgsomore likely than

their peers in other citigsvith the exception of

Montreal)to say ICT careers are fun (28 pent

in Vancouver versus 21 per cent nationally). But

studgnts in Vancouver are as likely to say that
studentsao

ICT careers araotfun (28per cent) as fun (28

per cent)

Toronto students both in the public and private
systend are more likely than their peers in othe
cities to regard ICT careers mastfun. 45 per cent

uninteresting. of Toronto publicstudentsand 46 per cent of
ST?roanté) Pnrivate students s#yatICT careers are
not fun, compared with 27 per cent of students in
other cities.

e Montrealand Vancouves t udent sé ent hu

brings the national mean response into positive

territory (3.03) Without Montrealand

Vancouvey the mean is 2.97. e At 38 per cent,tsidents inHalifax are nore than
twice as likely as their peers elsewhere (14 per
cent) to offer no opinion abouthether they
regard ICT careeras fun or nofun.

e Halifax students are almost three times more
likely than their peers toffer no opinion on how
interesting they regard ICT careers. Of those
students who do offer an opinion, there is no
strong trend towardgiewing ICT aseither
interesting owuninteresting\ith a mean 08.04).

Cool

How cool ICT careers seem to be to students is

significantly correlated with the overall perceptions of

ICT.But again, studentso6 percep
of ICT careers are less than iddalie remove the
enthusiastitMontreal and Vancouver students from

the national aggregate results.

A critical issue here is the differenbetween male

and female responses. With a mean response of 3.16,
boys regard ICT as more interesting than not, but the
mean response of girls at 2.75 brings the overall

interest levekignificantly down e In Vancouver30 per cent of students regard ICT
careers as somewhatwary cool, while only @
Fun say that they are somewhat or vangool.

Whether students regard ICT careerfuasis the
secondmost strongly associated factor with overall
appeal of ICT. On this criterion, the picture is more
dismal than the interest criterion. Whil& Ber cent of
students indicate that ICT careers are not fun, only 21
per cent indicate that ICT carseare somewhat or

very fun. The mean responses for both boys and girls
are negative, with girl so *méMViethemegmresponsgal fities opher thanr e

e In Montreal, 3! per cent of students regard ICT
careers as somewhat or very cool, while orly 1
per centsay that they are somewhat or very
uncool. A sizable proportion of Montreal
studensd 43 per cerd indicatesthat ICT is of
average coolness.

negative than boyséo. Montreal isonly somewhat on the negative side
of the scale a2.91 (and slightly positive among
Again, however, anore nuancegicture emerges males at 3.07)CT careers arenore likely to be
when one examines citgvel results. seen asuncool than cool.
e In Montrea) 42 per cenbf studentsndicate that e 22per cent of students in cities other than
ICT careers are somewhat or very fun, while only Montreal regard ICT as somewhat or very cool,
14 per cent say that they are not fun. while 25 per cent regard it as somewhat or very
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uncool. 3B per cent of students, excluding
Montreal, think that ICT is of average coolness.

e Toronto students both in the public and private
systemd are more likely than their peers in other
cities to regard ICT careers iast cool. While the
national mean response in 2.95, the mean
response for Toronto public students is 2.80 and
the mean for Tonato private students is 2.68.

The mean response for girls (at 2.74) is far below the
mean response for boys (at 3.0Me finding here is
consistent with the extensive body of research on
gender differences discussed in Chapter 2.

In any case, the fathat the three factors most
strongly associated with overall appeal produce
average or negative responsesialifax, Toronto,

and Calgarysuggests that ICT employers have work
to do in improving the image of ICT careénghose
cities But it is an impaant step forward to know that
Grade 9 and 10 students?d
related more to image than to anxieties about job
availability and security.

Social

We found that there may be some truth to the idea that
students turn away from ICT caredecause they

view them as antsocial.However,while it is a truth
which applies to most studenisis much less the

case for students Montreal

¢ In Halifax, Toronto, Calgary, and Vancouver,
while 25 per cent believe that ICT careers are
somewhabr very social, 3 per cent regard ICT
careers as somewhat or vemsocial. And with a
mean of 2.84, the overall perception is on the
negative side.

e In Montreal, however,&per cent of studentsga
that ICT careers are somewhat or very social,
while only 10 per cent sathat ICT is somewhat
or very unsocial.

e While both boys and girls tend towards a
negative viewd with means of 2.90 and 2.73,
respectively girls tend to be less optimistic

Given the prominent media image of ICT careers as
anti-social culicle jobs, one might have expected an
even grimmer result, but the finding does not
challenge the stereotype

While studentsd views about
offered by ICT careers are less strongly correlated

with overall appeal than how interesgircool, and

fun ICT careers appear to students, the association

bet ween | CTéds appeabt and it
insignificant. Consequently, the social image of ICT
emerges as a junior partner in the interesting, cool,

and fun nest ofppeanfl uence on
Creativity
A brighter point emerges fronm

the creative opportunities permitted by ICT careers.
While creativity is not as strongly correlated with
overall appeal as the interesting, cool, and fun factors,
there is nevertheds a association between

Cpgrgegﬂgnrs (r)]f greagvgyoar&d toverIaIH(}.T agprea(la.

Studentsare more likely to regard ICT careers as
creative than uncreative so the association has an
overall positive effect on the appeal of ICTlaronto
private school students are more likely to regard ICT
careersaasuncreative.

e While students itvancouverare more likely than
students elsewhere to say that ICT careers are
creative, overall national results are relatively
uniform.

e Nearly a fith of students regan€T careers as
uncreative, but 37 per cent nationally (aditiper
cent inVancouvej regard ICT careers as
somewhat or very creative.

e There is a significant difference between male
and female responses on this faétdmoysare
more enhusiastiqwith a mean 08.34)than girls
(with a mean o8.18)about the creative potential
of ICTO butboth genders on average regard ICT
as creativeThe fact that both male and female
students have very positive perceptions about the
creativity of ICT,and the significant association
with judgments about ICT appeal, provides a

© The Conference Board of Canad®, 200

t



promising channel through which students can be
further engaged.

Complicated and Challenging

Students in all cities generally see ICT jobs as more fichall engingd career as
complicated than strghtforward and more, rather older students and those already in the workfteod
than less, challenging. However, views about how to distinguish between complicated and challenging
complicated and/or challenging students regard ICT elements of a careanany students in Grades 9 and
careers isat bestpnly weakly associated with views 10 seem to conflatthese two criteriand view both
about the overall appeal of ICT careers. This suggests  as negative
that if studentsr@ interested in ICT careers, they are
not deterred by the myth or reality of ICT as Regardless of whether or not students view ICT as
complicated and challenging. complicated and challenging, there is only a very
«  While 16 per cent of students regard ICT careers weak association between these factors and the
as easy/straightforward, 34 per cent indicate that overall a_ppeal of I(;TI.t appears Fheﬁqmestudent_s
. . who ae interested in ICT, and view it as complicated
ICT is somewhat or vergomplicatedand & per ; - ]
cent regard ICT as of average difficulty. and challenging, are willing to rise to the challenge.
e Girls are more likely than boys to regard ICT as Pay and Promotions
complicated. The mean response for boys (with 1 while students in all cities generally tend to think that
as fAvery difficult/ compl|CcTjgtmagwel andoffer Sromdtn oppobruhities,
easy/ straightforwardo) ireither factd has apeibllg fréng hfRidnce @ thiel S
is 2.49. overall appeal of ICT. Students who think that ICT
e Students in Toronto (with a mean response of jobs pay well are more likely to say that ICT jobs are
2.42) and Vancouver (with a mean response of somewhat or very appeali@gbut that association is
2.43) are more likely than their peers in other only slightly more robust than factors like job security
cities (with a national mean of 2.67) to regard and avdability, and significantly less robust than the
ICT careers as difficult/complicated. interesting, fun, cool, and creativity factors.
Students also tend to see ICareers ashallenging Over threequarters of studendis77 per cend think
Only 9 per cent say that ICT careers are not thatICT jobs offer average or bettdranaverage
challenging, whereassder cent say that ICT careers pay. Indeed, 44 per cent believe that ICT jobs are
are somewhat or very challenging. bette-thanaverage or high paying. On®per cent
think that ICT jobs pgless than average wages. On
* Girls are slightly more likely than boys to view this question, theris very little difference between
ICT careers as challenginghe mean response male and female respons&&ncouver students
forboys (with 1 as fAnot ¢ RghifaGifleSlo® SpfimisPthd thelt pers in other
fivery challengingo) is 3ids3pout Wed'ply oftefed bylictfobsd i F 1 s i
3.67.
e Again, students in Vancouvewith a mean of Similarly, st udpgomotend vi ews

3.80) and Torontowith a mean 08.78) are more
likely than their peers (national mean 3.57) to say
ICT carers are challengin@n the case of
Toronto, this may be explained by a sample
population which included proportionally more
girls than in other cities. For Vancouver,

however, a gender explanation for the result is
not available).

Not immediately clemis whether students view a

opportunities afforded by ICT careers are quite
positive(with a mean 08.46) but less important than
other factors in terms of explaining the overall appeal
of ICT careers.
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Travel and Impact

A majority of studentén all citiesbelieve that ICT
careers offer few or ntavel opportunities. Only 14
per cent would
travel 0 options, while
as FfArhowl 0 Thanatioealngean response is
2.46. With the exception dforontoprivate school
students\yith a mean o£.28), Vancouver students
are the most pessimistiwith a mean o£.36), while
Montreal students are the least pessimistith(a

mean of 2.95) about travel opportunities in ICT
careersAt the same time, there is only a weak
association between this factor and appeal of ICT.

Montrealand Vancouvestudents are more
enthusiastic about ICT than their peers in other cities.

char a-ct er i zCGonséq@ntly, stentegies to sngagesMoritedl g h
4 4 Mareouverstedents inflGT @ducation and cadeersc ar eer s

requires guithg those students already interested in
ICT into specific jobs and careers

Engagement strategies for girls in most cities will

need to address the generally negative views that girls
have of ICT. There is a minority of girls who indicate
enthusiasm for ICT education and careers, but much
moreoutreach will need to be done to engage those

girls with lukewarm interest if the gender imbalance
By contrast, students generally think that ICT careers of the ICT sector is to be repaired.
have arimpact on the world The national mean
responsé s 3.38 (with 1 as
and 5 as fAbig i nhpraisno on
significant difference between male and female
responses. 38.6 per cent of students think that ICT
jobs have an i mpact, or a
whereas nly 15 per cent believe that ICT jobs have
little or no impactThere is very little variation across
cities.

fi n o Engagegmant dtrategias far Tomntorstudehtsinged to

t haddreasahe betiaya)ly.mor€é negative impressions that
theyhave of CT compared to their peers in other
cities. This strategy is especially important if ICT
efnpldyeysowarit to briagorontoprivate s¢chbok
studentd especially girl§ into occupations in the
sector.

wor |l d,

Finally, in most areds and especially in Halifak
strategiesnay be needed to improve general
awareness of ICT education and careéfBile many
students have ICT skills and may be interested in ICT
or ICT-related careers, many students simply have a
narrow view of what ICT involves, if they have any
understandingtaall.

Perceptions about impact are associated with overall
appeal, but the association is not nearly as strong as
the interesting, cool, and fun criigr This is not
entirely surprising given the earlier finding that
having an impact on the world was selected by very
few students as an aspect of any career that would
make it good or appealing.

Ultimately, however, one must remember that many

of these students have not yet engaged in systematic
career exploration. While most have talked with
parents, teachers, and others about careers generally,
few seem to have had much discussion al©ut

careers. What messages will these students hear when
they have discussions with others?

Conclusion

There is work to be dorte ensurehat ICT caeers
areseen as interesting, fun, cool, and creative, given
the importance of these factors in determining the
appeal of ICT among Grade 9 and 10 students. The
precise strategies to be adopted, however, need to take
account of gender and regional diffeces
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CHAPTER 4

Channels of Influenc

At a Glance

e Students are most likely to consult parents fg
advice about their education and/or careers
per cent), followedy friends (63 per cent),
teachers (50 per cent), and guidance

counsellors (43 per cent).

While parents/guardians have diverse views
ICT, a perspective afautious optimism
appears to best characterize the
parents/guardians group.

Counsellors are muatnore of a similar mind
than parents about the nature and appeal of
ICT, and a perspective ehthusiastic support
appears to best characterize their views.

The perceptions that students have of ICT careers are
varied, but generally positive. However, @e29 and
10 students donét devel
vacuum, nor can we expect that these perceptions
wonbét change before studen
education and career paths. Itis important, then, to

look at the channels through which studearts or

may be, influenced. Additionally, it is necessary to
consider the perceptions of those people who may
influence them.

op

Sources of Information and Advice

Students receive education and career information and
advice from a variety of sourcesptigh some sources

are more prominent than others. While the weight of
each source likely varies from student to student, the
overall results offer a useful picture of the channels of
potenti al influence on stu
choices.

e

Information

When asked about the sources they consult for
information about education and careers, students
overwhelmingly cited the internet (81 per cent). (See
Text Box 4). This was followed, at some distance, by
school curriculum (52 per cent) and (perhaps
surprisingly for this generation) newspapers (47 per
cent). However, while the frequency for these latter
two sources is significantly lower than the internet,
each nevertheless reaches nearly or more than half of
the students who responded and thereforestitute
important channels of influence.

Text Box 4

Sources of Education and Career Path
Information for Grades 9 & 10 Students

1. Internet 81%
2. School curriculum 52% }
3. Newspapers 47%
4. Television 42% |, ¢
5. Library 29%
6. Magazines 27%
7. University/College ciendars 26%
8. Government 17%
9. Radio 15%
10. Labour market information 9%
11. Co-op employer information 8%
12. Sector Councils 5%
13. Industry Associations 3%
Source: The Conference Board of Canéf09.

At the same time, while the results offer a pietof
some of the main channels of potential influence, the

decerirdiized, seBefetifigthbtir?oPmafybftheC 2T € €T

most frequently cited sources complicates the matter.
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For example, while it is useful to know that students
consult the internet, newspapeaad television for

career advice, we do not know exactly how they use
these sources. Which internet sites do students visit
and how reliable are those sites? Which newspapers
and which sections of those newspapers do they read?
And what television channetsd programs do

students watch for education and career information?

While sources that are less uskinected or user
censored such as university/college calendars and
labour market informatiah rank lower (with the
exception of school curriculum), theach is not
insignificant. That more than a quarter of Grade 9 and
10 students report that they consult university and
college calendars, for example, is an important
finding. As they move into Grade 11 and 12, this may
become an even more prominent sowte

information, and thus a more useful channel through
which to provide accurate and relevant information.
Moreover, the extent of impact or influence of some
of the sources further down the list may be deeper
than those further up. For example, inforroati

acquired from discussions with-op employers or
sector councils may be regarded as more accurate and
relevant by students than messages they receive from
the internet or television.

Advice

Though it is important to understand where students
go forinformation about education and careers given
that these can be avenues to distribute more and better
information, it is perhaps more useful to know about
those people they turn to for advice about education
and careers. Those who give advice to studéety

have a significant influence on how students filter and
assess the information that they receive. Indeed, those
to whom students turn for advice may have a large
impact on whether students ultimately pursue or
abandon ICT education and career paths.

When asked abouthothey go to for advice about
their education and/or careers students cited
parents/guardians most frequently (83 per cent)
followed by friends (63 per cent). (See Text Box 5).
Teachers and guidance counsellors were selected by

50 percent and 43 per cent respectively. One regional
difference worth noting is that students in Montreal
were less likely to consult teachers$ {&r cent) than
their peers in other cities (51 per cent). Yet, Montreal
students werenorelikely to consult guidace/career
counsellors (8 per cent) than their peers in other
cities (42 per cent).

Text Box 5

Sources of Education and Career Advice for
Grades 9 & 10 Students

1. Parents/Guardians 83%
2. Friends 63%
3. Teachers 50%
4. Guidance/Career Counsellors 43%
5. Brothers/Sisters 34%
6. Classmates 28%
7. Businesses/Employers 25%
8. Government 8%

Source: The Conference Board of Cana&f09.

That students look to their parents/guardians for
education and career advice is not surprising, but it is
nevertheless interentj that they rank first among all
sources. In followup discussions, researchers
discovered that students turn to parents/guardians not
simply because they believe that parents/guardians
have the best advice, but because students feel that
they have a regmsibility to consult with their
parents/guardians about such matters. What impact
that has on the weight students give to advice from
parents/guardians is not clear.

While the finding that 43 per cent of students turn to
counsellors might seem low, teample population of
Grade 9 and 10 students includes many who have not
yet taken a career course, nor been introduced to their
guidance/career counsellor. It may be that older
students consult counsellors more frequently.
However, if it is true that studés begin to narrow

their career options as early as Grade 9, then the lower
rate of consultation with counsellors may be a

concern.
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It is also worth noting that while familyand social

with those of students is revealifffSee Text Box 6.

sources of advi@e e.g., parents/guardians, friends, For studentsd rankings, see C
siblingg®d are sanewhat more frequently consulted
than institutional sourcése.qg., teachers, counsellors, Text Box 6
employers, governmedtthe latter nevertheless reach What Makes aCareer Good or Appealing?
a significant number of students. The influence of (Parentsd Ranking)
such sources is important given that teachers and
counsellors,dr example, are easier for polioyakers 1. Interesting work 80%
and employers to reach with accurate, relevant, and 2. Pay 60%
timely information than st|3 Worklifebalance 3% jans,
siblings, and certainly md#% Secure/Stablework 30%|n g s .
5. Positive work environment 27%

However, though it may be easier to deliver such 6. Impact 23%
information to teachers and counsellors, and expect 7. Freedom/Independence 20%
that they will use it, the influence of parents/guardians 8. Creative 10%
is much larger. In that case, ensuring that parents and | - Travel opportunities 7%
guardians have accurate and relevant information 10. Social 7%
about education and career options for theildobn Source The Conference Board of Cana@809.
is essential.

Forparents/guardians Aii nt er esting wor k?o
Parents/Guardiansd The Cautious Optimists most frequently cited factor (80 per cent), followed by

pay (60 per cent), workfe balance (37 per cent), and

two factor® interesting work and péywere the
information and advice. I nsarﬁe'?o?sttude%tgzftpxﬁrents/ﬁdarﬁi?r;@ng (5rd%r60f
awareness and perceptions of ICT eation and importance was reversed.
careers, and their decisions about school and work
generally, are likely influenced by the knowledge and Moreover, whereaparents/guardiarsverwhelmingly
attitudes of their parents/guardians. But what exactly indicated that Ainteresting w

do parents/guardiarthink about careers in general
and ICT careers in particular? \Whmessages are
students hearing from this primary source of advice?

Theparents and guardiamgho respondetiave

diverse perspectives on ICByta perspective of
cautious optimism appears to best characterize the
parents/guardians gro@s a whole(See Appendix

A: Research Methodology for details on sample sizes,
sampling methodology, issues antplications

General Career Values

In order to determine whether students and
parents/guardiarare on the same page about career
values generallyparentsguardiansvere asked to

indicate which factors make a job or a career good or
appealingComparingp ar ent s 8/ gueasrud itas

enthusiasm for intesting work was somewhat more
muted (80 per cent of parents versus approximately
onethird of students). After pay and interesting work,
the next three most frequently cited factors by
student® travel, social, and creatividywere the

least frequently citethctors byparents/guardians

Setting aside pay and interesting work, which seem to
be baseline factors for all groups, the results suggest

%2 For parents, percentages represent the proportion of the
total parent sample that selected a given factor in the survey.
For students, percentages represent the proportion of the
total number of dots/votes allocated to a given factor, with
each student receiving 3 dots/votes in the exercise. A result

rpf§3 per cent for a factor selected by students, then, is

equivalent to about one-third of students.
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Chart 5
Is ICT a Distinct Career Option or a Skill Set Used in Care
50%
45%
40%
35%
30%
25%
20% B Students
15%
10% B Parents
5%
0%
Distinct More Distinct  Equal Mix  More Skill Set Skill Set Used in
Job/Career Career than Skill than Distinct Careers
Set Career
Source: The Conference Board of Can&f09
some divergence in career values between students split between those who view ICT as entirely or
andparents/guardiandVhether that divergence mostly a distinct career optionrge thirg and those
affects themessages students receive from who view it as entirely or mostly a skill setr(e
parents/guardiarabout ICT is unclear, but would third).
depend on how ICT careers are perceived by both
groups as fulfilling the various career values. Significantly, students are much les<likthan
parents/guardians to say that ICT is entirely or mostly
Many Grade 9 and 10 students would not yet have a distinct career optién 15 per cent of students
had systematic or rich disssions about career plans outside Quebec artilper cent of Montreal students,
with parents/guardians. This is more likely to occur as  versusone thirdof parents. Students outside Quebec
students get closer to graduation and need to make are somewhat more likely than pardgtardians to

decisions about their next steps. In that case, it is not say that ICT is mostly or entirely a skill 8e88 per
clear how stabl e st udent s 6centandore ¢hindtrespectivelg ahile 80 par cemt sf a n d
their attitudes about particular education and career students in Montreal view ICT as mostly or entirely a
paths will be once confronted more directly by the skill set.
values and attitudes of their parents/guardians.
These findings suggest that parents/guardians have

The Nature of ICT different understndings of the nature of ICT than

When asked whether they see ICT as a distinct career  gtydents. Parents/guardians appear to havech

option or as a skill set used ither careers, stronger sense thd€T is a distinct job ocareer
parents/guardians reveal attitudes that differ from optionwhile students are more likely toink that ICT

those of students. (See Chart 5). Whereas students is embeddedn a wide range ojbbs andcareer

lean more in the direction of ICT as a skill set, options Many stidents, accordingly, see a netxl
parent/guardian responses are somewhat more develop ICT skills whethetheyintend to pursue a

polarized A quarterof parentsview ICTasta fiequali r aditi onal il CTO occupation

mi x. 0 Other parents/ guardians are evenly
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Although Grade 9 and 10 students currently have a
differentpicture of ICT than parents/guardians, they
nevertheless seek advigerh their parents/guardians
when discussing education and career options
Educating parents/guardians about the new ICT
reality may bean effective strategy employers want
a more accuratienage of ICT to persist.

Attitudes Toward ICT Careers

Just agparents/guardians appear to differ from
students in their views about thatureof ICT, they

also differ from students on attitudes aboutappeal

of ICT careers. (See Chart 6). As a group,
parents/guardians regard ICTlass appealinghan
students. Wile only 19 per cent of studentsnk ICT
careersareeither very or somewhat unappealinge
third of parents expreghis view. Moreover, fewer
parents/guardians (30 per cent) than students (36 per
cent) said that ICT careers were somewhat appealing
or very appealing.

This finding should concern those who hope to
encourage more students to pursue ICT education and
career paths. Knowing that almost all students consult
parents/guardians for career information and advice, a
significant number of studénwill receive an
unfavourable impression of ICT from their
parents/guardians. Indeed, students are more likely to
receive a negative impression of ICT by speaking

with their parents/guardians than they would receive
simply by speaking with their peers.

Employers may regard as especially worrying the fact
that theopportunityfor parents/guardians to shape
studentsé views about I CT
per cent of students indicated that they do not have a
view on the appeal of ICT at all. If the students took

on the same distribution of perceptions of ICT careers
held by the parent/guardian group, rather than their
peers, the result would be a significant loss of

potential students and employees for ICT education
and careers.

Attitudes Towardreatures of ICT Careers

With respect to their views on particular features of

| CT careers, parentsod vi
views on a few criteria. Parents anerelikely than
students to say that ICT careers are easy to find, cool,
and have a big ipact on the world. However,

e ws

e Parents/guardians are legnthusiastic about
ICT career seclity/stallity than students
Whereas 41 per cent of students who gave a
response say that ICT careers offer better than
average job security, ong of 30 parentsvho
respondedeel this way.This is a potentially
significant finding given the importance of
secure/stable work as a general career value for
parents/guardians (30 per cent). To be fair, the
mean response for both parents/guardians and
studentss positiveon security/stability (3.20 and
3.39 respectively), but the gap may indicate that
parents/guardians are still affected by the dot
com bust and fears of IT eshoring>®

e Parents/guardians arslightly less likely than
students to say that ICT careers areative.On
the creative criterion, students produced a mean
result of 3.27 while parents/guardians produced a
mean result of 3.17. Both results are on the
positive side of the scale, but the discrepancy
suggests that consultations with some
parents/guardizss may have a dampening effect

on studentsd enthusiasm f
ICT.

e Parents/guardians guardians are slightly less
likely to regard ICT careers as interestindyhile
parents/guardians regard ICT careers as only

i ssligtitiplés$ iftdrestinthan gtedengsithe € n
difference is worth noting because of the
importance that both parents/guardians and
students place on fi
value.

t hat

%% While a finer-grained analysis of the parent survey would
be desirable, the small-n nature of the survey prevents that
analysis from being pursued. When we consider only
completed applications (n=30), the ability to draw valid
conclusions from male (n=12) and female (n=18) responses
on certain questions is severely constrained.
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Chart 6
What is your view of ICT as a job or career?

35%

30%

25%

20%

15%

W Students

10% B Parents

5%

0%

Very Somewhat Neither Somewhat Very Don't
unappealing unappealing unappealing appealing appealing  know/no
nor response
appealing

Source: The Conference Board of Cand&tf¥9

Moreover, because only 30 per cent of for parents/guardians and students alike, the cooler,

parents/guardians said that ICT careers are more interesting, and more fun IC3 perceived to be,
somewhat owvery interesting, there is little the more likely one is to regard ICT as appealing
opportunity for parental influence tocrease career option overall.

student sdé6 perceptions of I CT as interesting

through discussions with parents. The lukewarm What is puzzling here is that while parents/guardians
attitudes of both groups about how interesting are more likely than students to view ICT careers as

ICT is, combined with the importancé Afcool 6 and Afund, and onl
Ainteresting worko as a suareendrs uval wd,ewddeCsT rcaatr eer s
offer a very promising future for ICT recruitment group they find ICT careers generally less appealing

under current circumstances. than students. It may be that the difference between

the parent/guardian and student responses on the more
Which factors affect par e ngeneralupstienofdppaanhcs |ICT careersijgtned e s
toward the overall appeal of ICT? by the different ways that parents/guardians and

When analyzing the effect that indival factors have students interpret and/or weigh the importance of the
on the parentsd/ guar di an s Ocriterig ia deaidiohmaking. Or, perthapgtboset o wa r d
appeal of ICT careers, we found strong correlations students who indicated no view about the appeal of
between three factaldsn a me | y, fAc ool / n o ICT woold, latér,in life or if pushed to respd, would

i nteresting/ not 1 ndandest itp thedoyver siudeant niinfbersnabaut@ppeaf inulinedwith
responses about the appeal ©T | the parent/guardian numbers.

The same analysis of the student data produced strong In any case, parents are more likely than students to

correlations between appeal and these same factors say that ICT is unappealing{®er cent and 19 per

along with a fourtB creative/not creative. In short, cent, respectively) and more than a quarter of stgdent
have yet to shape a view at all. Under these
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circumstances, there are many students who may be choices, a largecounsellor sapie would be helpful,

influenced by their parents/guardians to view ICT as but was beyond the scope of the current research
unappealing who may otherwise have developed a project. Nevertheless, the survey represents the first
positive view of ICT if exposed only to the influence attempttoexamin€Eanadi an counsell orsé
of peers. about ICT ancgrovides some signals about their
views.

The research project was not able to determine the
Premse nature and extent T(;xtBox7 - ‘ '
influence on studentsd per . But
given that nearly all students reported that What Makes aCareer Good or Appealing? _
parents/guardians play a role in their decisioaking, (Commsellorssy Predl 6l
and given that so many students are undecided about 1. Pay 85%
the appeal of ICT careers, the opportunity for 2. Interesting work 7%
parent/guardian influence is large. 3. Fun/Enjoyable 58%

4. Fulfilling/Rewarding 39%
Counsellorsd The Enthusiastic Supporters 5. Prestige 39%

6. Job security 31%
43 per cent of all Grade 9 and 10 students indicate 7. Freedom/Independence 27%
that they consuljuidance/career counsellors for 8. Social 23%
education and career advice. In Montreal, this figure 9. Impact 15%
reaches & per centand among private school 10. Creative 8%
students in Toronto, it reaches 80 per céviile S Ve CETEET S 2eET 6 CATEE),

much lower than the number of students who turn to
parents/guardians atfidends, there is sizable

potential for influence on studen®& udent s 6
discussions about education and careers with
counsellors may be more formal than those they have
with family and friends, an
vi ewed as mor e vicetkepreaeited t ha
from others.

Career Values and Influencers

Unlike the surveys of students and parents/guardians,
the survey of guidance/career counsellors did not ask
abOéJt the|r own careelr \llalues Instead Fr)esearchersn S
asked c?uHselte toi dﬂdlcate what factors they

belleved would be important to students when
thinking about jobs or careers. (See Text Box 7. For

With such great potenti al SttUdehnatpSo srtaundke'n gssé’ vsieeewsChart

about ICT, it is important to know what counsellors
think about ICT. The survey reveals a much higher
degree of group consensus about the nature and
appeal of ICT, and that perspective of enthusiastic
support appears to best characterize the views of the
guidance/career counsellor group.

While counsellorsd prediction

actual responses on thest two criteri@ pay and

interesting worB the ranking of the remaining

factors reveajaps between predictions and actual

results.Counsellorgankwork that involves social

opportunitiesas only the 8 most important factor for
Ostudeptﬂlvgeregs 0thLiJs rqaé)r era]nl?f%urrthsagtong

student s 6 .blavwover; anmee & pencent

of counsellors thought that creativity would be an

important concern for students when, in fact,

To what extent thewhwi ews
respondedre representative of counsellors generally,
however, is not entirely cleaiSee Appendix A:

Research Methodology for details on sample sizes, o )
creativity turned out to be much more important to

sampling methodology, issues and implications).
| student&wnh agproxma&ely lépcent selectlag ﬂ%IS

better understand counsel X |
extent of their influenceaganlmé)?ranécareetrvaueperceptlons and
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Chart 7

70%

Is ICT a Distinct Career Option or a Skill Set Used in Care
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Source: The Conference Board of Cad@a2009.
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Counsellors

More Skill Set Skill Set Used in
than Distinct Careers
Career

These findings suggest that thés@ mismatch
counsellor6 p er c e (BGtade® arsl 10astudkits
actual viewsEither students are not effectively
communicating their values to counsellors or
coursellors are not absorbing the message. In either
case, counsellors may be offering education and
career guidance on the basis of an inaccurate
understanding of the seléported career values of
studentsWhile the differences are not very
pronounced,the ver emphasi s by
security and thenderemphass on creativity may be
something to explore in greater detail

In terms of identifying the people who influence the
education and career decisions of students,
counsellors offer an accouwhich lines up

reasonably well with what students reported.
Counselloravho responded to theurveycorrectly

identify parents and friends as main sources of advice,
but reverse the order of importance. Whereas students
say that parents are most import¢88 per cent)

followed by friends (63 per cent), counsellors indicate
that friends are more important (81 per cent) than
parents (73 per cent).

It may be that both results contain some truth.
Students were asked who t
whilecoounsel l ors were asked
influencersd on studseekt s b
the advice of their parents more frequently, but more

c o0 u oftentakethe adwdcé of tridndsj o b

Counsellors appear to underestimate the relevance of
teachers(Blparent ) compared wi
reports (50 per cent), but almost perfectly predict their
own relevancé 42 per cent in the counsellor survey
and 43 per cent in the student survey indicate that
counsellors are a source of advice.

The Nature of ICT

When asked whether they see ICT as a distinct
job/career option or as a skill set used in other or any
jobs/careers, counsellors as a group offiesa
polarized respongtan both students and parents.
(See Chart 7).
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While students lean more in the ditiea of regarding
ICT as a skill set, and parersi® polarized between
ICT as a distinct career and ICT as a skill set, a
majority of counsellorsakea more moderate view.
Nearly threefifths of counsellors indicate that ICT is
an fiequal
in other jobs. The comments of one respondent
capture the flavor of

the skills can be transferred to other career areas as
wel |l . 0

That ® many counsellorsaythat ICT is an equal mix
of distinct careers and a skill set used in other jobs
may be taken as a good sign. By seeing ICT in both
ways, counsellors are unlikely to discourage students
from pursuing ICT careers and/or skills giver th
opportunities such skills would allow them.

However, when asked how they thought students
would respond,
would lean more in the direction of viewih@T as a
distinct career option than students actually did.
While that might raise concerns that counsellors
mi sunderstand studentséo
the majority of counsellors regard ICT as an equal
mix implies that they are likely to offer students
information and advice which entails both distinct
ICT career options and ICT as a skill set.

Attitudes Toward ICT Careers

Three quartersf the counselloravho respondediew
ICT careers as a somewhat or very positive career
option.Over halfindicate that ICT is a very positive
career option while onlgnerespondenindicated that
ICT is somewhat negative and no counsehoing
respondeday that ICTis very negative.

Moreover, when asked to judge the attractiveness of
ICT careers against the attractiveness of other career
options, a majority of counsellr s r at e
a p p e aOnevery cabdidate comparison, a
majority of counsellors view ICT careers as on a par
with other careers, including medicine, science,
skilled trades, environmental careers, business, law,
performing arts and engineegin

Some counsellors regard ICT careers as less appealing
than each of the other options, but tisisisually

below one quarter of the total responses. The one
exceptionis medicine wherewo-fifths think that ICT

is less appealing and noneydhat ICT ismore

noiargeds amd fa skil sesused n ¢ t appealing; but even herilyreefifths say that ICT is

equally appealing. In short, ICT does not suffer from

mo s tnegatlveobias aansny the rdagiity of guidasce/easeyr : i
think it can be a distinct job/career option but many of

counsellorsvho responded to theurvey

Interest
On the basis of their conversationghnstudents,
counsellors report that the |

and awareness in ICT is moderate. When asked what

they perceive to behreet udent sé
guarterof counsell ors report that
i nt er e saffifthrepowh iflhé gh i nteresto.
counsellors report that the level of interest is either

very high or very low.

counsel | or sAsizaple migority twe-fifthsg Rowever.dndigaige nt s

that girls respond differelytthan boys in terms of
their level of interestA third say that there is no

difference, whilea quartesayt hat t hey dondt |
o whsidegdrant thedhgught thai the genergl émage §fdGT ¢ h a t

is that the careers are fAguys

offered little in the way of explanation for the

difference.

Awareness

On the level of awarenegizat students exhibit when
they speak with counsellors about IGhreefifths of
counselloravho respondetb the surveyeport that

there i s fisomquartkerg@ortthat e s s 0,
there is fil ow enweounselioess o and
reported fshsi.goh Naowacroeumes el | or s

high or very low awareness of ICT among students.
This result confirms the conclusiérderived from the

student survey that students are somewhat, but not
very, aware of what ICT is and what the field has to

| CT ®erfequally

A sizabk minorityd two-fifthsd of counsellors report
that girls respond differently than boys in terms of

their level of awareness. Again, little is offered by

way of explanation except to suggest that girls are less
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aware of ICT because their lack of interest
dismourages them from further exploring the field.

Conclusion

The surveys offer a mixed story about how
parents/guardians and guidance/career counsellors

mi ght i nfluence studentso
perceptions about ICT. Whitbe counselloravho
respondd exhibit great enthusiasm for ICT and

appear prepared to guide students towards ICT
education and career paths where approptiage,
parentsvho respondedppear to be much more

cautious about ICT.

Given that students are nearly twice as likely to
conallt parents for advice (83 per cent) than
guidance/career counsellors (43 per cent) the cautious

perspective will likely reach more students than the
enthusiastic perspectivilore students consult
counsellors in Montreal ébper cent) than elsewhere

in Canada (42 per cent), but the relative influence of
parents is still much higher in Montreal as elsewhere.

If guidance/career counsellor advice is regarded by
satwadreenntess sa so fmoarned fiexpert o
advice,and counsellors generally are as enthsigia

as those Wwo respondedhen perhaps tlyewill have

an influence which balances that of pare®st that

is simply speculation. At present, the weight of
potential influence leans much more towards the
cautious optimism perspective than the enthtisias
supporter perspective. In that case, reaching out to
parents with accurate information about ICT

education and careers may be necessary to maintain or
generate further interest among students.
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CHAPTERS

Connecting Students to ICT Careers

At a Glance

e Discussions with students, parents/guardiang
and counsellors revealed a variety of
suggestions about what can be done to get
students more aware of and interested in IC
education and career paths.

e Participants suggested that stakeholders
devdop practical, welHfunded, handsn
activities and opportunities to raise awareneg
and improve interest among students.

e Participants indicated that unique initiatives t
i mprove girlsd aware
particular are needed.

1. Rai se Awareneskusatna

Students, parents/guardians, and counsellors all
recognize that lack of awareness is a barrier to
student sd pursui ng NMagyl
Grade 9 and 10 students lackasic awareness of
what ICT involves and what career opportunities are
available. At the same time, where there is some
awareness of the field, many students, as well as
parents/guardians, appear to have inaccurate and

sometimes negative views about |ICTemxs.

Participants suggest that stakeholders take action to
raise awareness and correct misperceptions about
ICT. Importantly, however, studentsysthere should

A Myt h

educat

Introduction be Aino more pamphlets! o I nfor
form of pamphlets, books, and other centional
Stucents, parents/guardians, counsellors, and teachers  media areoftenignored by students. By contrast,
all indicate that one of the main issues that need to be  having people in the ICT sector visit schools and
addressed is the | evel of esplain diaattHeypdd wad ¥uggested Bysnanyi n | CT
education and careers. Even among those students participants as a more effective awarengésing
who have a highethanaverage level of awaress, strategy. Visits such as these, along with
and often emerging skills and interests in ICT, there is  supplemerdry material that can be accessed online by
a sense that they need to learn more about what students, were endorsed by students,
careers are available and how to land an ICT career. parents/guardians, and counsellors.
Discussions with students, parents/guardians, and Raising awareness needs to be achieved through
counsellors reveal a variety of suggessi@aout what dynamic, attentiog r abbi ng ways. And fAm
can be done to get students more aware of and bustingo the st eswmlinwpe of | C
interested in ICT education and career paithe interactiors between nosstereotypical individuals in
responses converge on some common themes that all  the ICT field and students.
three groups appear to endorgke ideas offered
occasionally move across thix themes, and #re is 2. Offer Practical, On-Site Learning
certainly some overlap between the themes. Yet, this Opportunities
reflects the need for an awareness and engagement ) ) )
. " Consistent with the message that learning about ICT
strategy that is sensitive to the fact that not one, but , , .
multiple, challenges and barriers need to be addressed rqulr_es engaging students on a practical level, r‘_nany :
in order to i m{ixofdﬂTeducxattorudenptartslcga?arss?queSt i that I mprovi
and career paths., in ICT could be achieved by arranging .oppc.)rtunltles
for students to visit and exp
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| CT happens 0 -mrenoppertunitiesaos | oWhieetudents acknowledge that most schools offer

deeply engage in an IGElated field. The basic &hs computer science and/or information technology

was captured well by one counsellor who said that courses, very few thk that those courses offer them
students need to be expos eadealist pictuetofarhat ICF carearstandtptojectse 6 a n d
given fihands on exper i enc ewuddblkde Comsequentlypstudehtds evell as o

fisee it and try it.o parents/guardians and counselfbuggest that more
and better ICTrelated courses should be introduced

Ideas along this theme range from lagensive to into the curriculum.

moreintensive optias, but all involve some direct

onsite interaction between students and individuals Additionally, some participantsitik that interest may

working in ICT. On the lesgtensive end of the be improved if the ICT ségr organized and funded

scale, some suggest organizing-dayg class trips to handson ICT-related projects and mukichool

ICT workplaces. More intensive options could include competitions. This could involve teams of students

job-shadowingco-op placements, and mentorships. working together to produce a program, game, or

some other ICTrelated product as part of their course
requirements and subsequerghter that product in a
wider competition where other projects would be
showcased and judged.

3. Provide Financial Support

Participants suggest that one of the barriers to
students getting more engaged in ICT is that there

simply isnot an incentive 5> tlrﬁplf'o(\:/etTLécrhﬁicaIV\éHdiI-Furlﬂan \ﬁéé)sgulrc%s draw
them in. The point is not that ICT jslmeed to pay

better than they db participants generally regard ICT Finally, just as many participants indicate that

careers as paying average or betanaverage curricula and learning opportunities need to be

wages. Rather, the point is that studerststudents adjusted to better engagtudents in ICT, many also

may need some financial support or incentive to indicate that schools need better resources through
furtherexplorelCT careers or suppofor ICT which to deliver programs and engage students.

education before they are in careers and earning

wages. Participants frequently suggest that the ICT sector and
other stakeholders provide more and better computers

In this respect, participants suggest that the ICT sector  tg schools,aswel as make -exdgeofcuttin
and other stakeholders offer scholarships for students  spftware and technology available fordlass use. A

to study ICFrelated subjects in college or university. few teachers and counsellors also suggest that part of
Additionally, emplgers should consider offering paid the challenge that educators lack the time and
apprenticeships, internships, and stiertn summer resources to improve IGflated instruction.

jobs so that students can experience ICT without Researchers discoveredmore than one instance that
forgoing the money that they might earn elsewhere in - computer studies teachers were-$aifght and that

the meantime. the only opportunities they had to improve their own

knowledge and skills came on their own time.
4. Offer Better Courses and Hands-on 9

Learning Opportunities _ o
Consequently, it was not surprising to hear from one

Many participants suggest that the existing school counsellor that the [T sector and other stakeholders

curricula simply do not support student opportunities s h o wivedincéntives and make workshops

for sustained and engaged exploration of 4@ated available for educators to be more motivated to

education and career paths. Nor do existing high increase their knowledge and

school programs allow for a rich developmhef ICT
skills, according to many participants.
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6. Break the Gender Barrier align with what participants
interests and values. In particular, some participants

While the suggestions offered by students, indicate that ICT careers would need to be seen to be
parents/gualians, guidance/career counsellors, and more fAsocial o than atsey are a
teachers apply to both girls and boys, a number of also suggest that girls be exposed to positive female

participants also indicathe need for specific role model$ i.e., women already working in the
initiatives to i mprove gi rfieldddnordertoaddress tssuésof canfidenceaNoaer e n e s
of ICT. The suggestiorare, more often than not, of the participants, however, offered further details

orientedtowards improving the image of ICT to better about these or other gendetated suggeisins.
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CHAPTERG

Conclusion

At a Glance

e ICT labour challenges may be less a matter
absolute labour shortages, and more a matte
a skills mismatch.

e It will be essential to ensure that those stude
who express interest in ICT are guided tadegal
relevant and appropriate education and care
paths so that the skills mismatch challenge ¢
be addressed.

e The ICT sector and other stakeholders shoul
recognize the divers
and design ICT attraction, education, and
recruitment programs that offer a
corresponding diversity of opportunities and
strategies.

Skills Mismatch

Discussions about ICT talent shortages in many ways
have reached an impasse because stakeholders and the
public generally appear to be talking about défe
things. On the one hand, employers repeatedly
indicatet hat they candét find
ICT positions. On the other hand, many unemployed
people with ICT skills indicate that they have
difficulty finding work in their field. How can kit of
these things be true?

p

In addition to people with highly specializedTl

skills and multidisciplinary skills that combin€T
with another technical field, employers are looking
for a particular mix of skills among their ICT
employeed such asCT andbusiness management.

mix of skills needed by employet$A more precise
way to characterize the ICT talent gaphat the ICT
sector faces a skills nmisatch challenge. The problem
is not necessarily a lack of peojnlet a lack of people
with theright mix of skills for the available positions.

Seeing thealent gagn this light has implications for
howICT employersanengage better with high
school sudents and their parents, counsellors and
teachers.

While the employment prospects in ICT are above the
national average, the sector is not immune teolfy
andunemploymentStudent, parent, and counsellor
concernsabout the ICT sectarenot unfourded.
Acknowledgingthis reality may be a way to build
greatertrust between the ICT sect@tudentsparents
and educators

Ef forts to enhance student séd,
others6é6 understandimg of | CT
important Thiscould include articulating the idea that
employers need workers who are not simply

technicall onented ut wh have busmess and
mangg;ien%ent Skl||S an w\(lailll? vacant

Additionally, if employers have ICT needs that are
not being met by those graduating from l&lated
programs then university and college prograrosld
be reengineered to better prepare graduates for the
labour market.

* |CTC, Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015.

i ; See also Aled Bl ake, ASkills shortag
In_many cases, unempIAoyed people with ICT skills _ inempl oyment reawaesSninefoolinni | | i o0no
simply dondét have the hi ghmayhi1s2p09, itedMarch2p,goeb). and/ or r i ght

http://www.walesonline.co.uk/business-in-wales/business-
news/2009/03/19/skills-shortages-remain-as-unemployment-
reaches-two-million-91466-23179365/.
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Diverse Perspectives, Diverse Strategies

Whatever strategies are chosen by the ICT sector, one
thing that should be kept in mindtish a t
views differ. The implicationf thisare not always
immediately apparent.

In developing strategies to attract and recruit
tomorrowbs | CT wnmighkcensider
concentrahg more oftheir efforts on those who can
be convined rather than those who are deeply locked
into stereotypes and misinformation. Spending
resources on strategies that attempt to reach all
studentd with the assumption that all students are
potential future ICT students and worké&rsight be

an ineffectiveapproach.

Segmented Marketing of ICT

A more strategic approachight be to customize
programs to the specific needs and attitudes of diverse
student groups. In some cases, resowaoakl be

spent to sustain existing enthusiagnguide

promising studesttowards weldesigned educational
programs and suitable occupations. In other cases,
students with some interest might be offered

improved opportunities to try ICT in practical, hands
on environments.

st ud e n fTle desearcBhowsthat students do not view ICT

through a single lens, but rather through many lenses.
Even students whbave arinterest in and aptitude for
ICT may be motivated by different factors.
Consequently, onsizefits-all programs would be

s tleskeéfdrtivd tlhe customized programs for

improving avareness and interest in ICT. Whilésth
may require more sophisticated thinking about the
market segments that can be identified, nothing less
than a sophisticated, mufaceted approach is likely
to turn the tide on low and declining ICT enrolment.

A number of exemplary practices of segmented
marketing and promotion of ICT are found in the next
chapter of this reporivodels of Excellenc& hese
modelsare customized to the specific needs and
attitudes of different groups and draving an impact
by raising awareness in ICT, building confidence, and
giving individuals hand®n opportunities to discover
ICT and related education and career paths.
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Models of Excellence

At a Glance

e A number of innovative initiatives and model
already existhat that embody the suggestion
that more practical, hands), and weHlfunded
ICT awareness and interestirgjsing
opportunities should be offered for students.

e Each of the models profiled here successfull
addresses one or more of the causes of low
enrolment in ICTFrelated education or of the
ICT labour gap.

e The ICT sector and other stakeholders can
modify and implement similar initiatives by
adopting the advice
section in each of the profiles.

As stakeholders in the ICT sectook towards
developing strategies to address the talent gap, they
may find guidance in initiatives being pursued by
others to improve students
ICT and related sectors. The five models of
excellence profiled here are not alladitly related to
ICT; however, they provide ideas that could easily be
modified and adopted by stakeholders in the ICT
sector.n all cases, the initiative profiled addresses
one or more of the challenges faced by the ICT sector
and offers valuable insightabout how those

challenges might be overcome.

In each case, we identify the features of the initiative,
the demonstrated impact and benefits that it has had,
and suggestions about how others might use the
initiative as a model for similar initiatives other
jurisdictions or with other motivations.

Model 16 Let 6 s Tal k Sci ence
Overview

Letds Talk Science (LTS)
outreach program which paired University of Western
Ontario graduate students with teachers in local
schools to raise awaness of science and to improve
science literacy. Over nearly two decades of work,
LTS6s educational progr ams
of thousands of students and thousands of educators.
Additionally, its ongoing research on how people

learn science and hascience programs affect

children and educators ensures that its programs are

designed to achieve maximum impact.

Letos Tal k Sci e

e Letds Tal k Science (
charitable organization that strives to improvi
scientific literacy among studentsgjucators,
and the general community by delivering
innovative educational programs, conducting

research, and engaging in advocacy.

e LTS6s commitment to
people learn science and how its programs
affect participants ensures that itegrams are
exceptionally weldesigned and effective. An
its engagement with children from K to 12, ag
well as with those who educate them, ensure
that knowledge, enthusiasm, and confidence
can be sustained over time.

e http://www.letstalkscience.ca/main/

Recognized as a leader in science learning, LTS has
won the Michael Smith Award for Science Promotion
(1995 and 2000) as well as the Canadian Award in
Aviation (1997), and was an honourable mentian fo
the Drucker Award for Canadian Nonprofit
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http://www.letstalkscience.ca/main/

Innovation (1995). With staff that includes scientists, science fair mentoring, and making presentations
early childhood educators, and teachers, LTS is-well in a variety of setting®

positioned to build and sustain bridges between the
science and education communities with positive
congquences for students and the general
community?®

e Wings of DiscoveryDesigned as an early
learning program for use by educators in
preschool and kindergarten settingéngs of
Discovenyfienables educators to engage young
childrensnat ur al curiosity about

Objectives . ~ ]
LTs Cr ¢ K . t o de,vte,l op tnh etl r nstk_l 1 s, OIk
strives o make SC'encear}Ei)ﬁct'ud'ensgé’by'n eresti.ng an

usin sc
relevant for youth and educators through a range of . . g
integrate language, mathematics, art and

ageappropriate, hands n | ear ni n°dt progr ams . O o

recognizes the importance of expastw science at a

young age and to science literacy throughoublife e Professional Learning and Trainingg TS

both for those who will become scientists and for the delivers a range of workshops aedrning

general community. In order to overcome the opportunities that aim to b
finegative stereotypes, i ma g e€onfdengepn teachig saienee caneepts agk e a r

of [science] baticomgitutt oo di f f iskll§tp stuslents trom kindergarten to high

barriers to greater student participation in the school®*

sciences, LTS develops and delivers programs to

students and educators that are both informative and ~ Through these and many other programs, LTS builds
empowering/L TS hopes not onl y tcenfidaneeuameng both ptedents and educators,
6talent pipelined reaybut f ue |liMprodenadtitudes tpwardpscignee, agdepngsibutes to
also to ensure that science is understood and enjoyed  the development of the conceptual and functional

by people in the general community. skills necessary for science education. Additionally,
LTS devotes considerable attention and resources to
Activities research with the conviction that successful
LTS offers a range of hands, inquirybased educatimal programs must be built on a sound
programs that are targeted to young and older understanding of how people actually learn science
children, educators, and scientists. Its progranas a and on results about program
services include: commitment to understanding how people learn and

to understanding the impact of its programs on

) i i participants sets it &pt from other science promotion
science students to volunteer in their

. . o ) organizations. ] .
communities to Aignite science excitemento by

facilitating handson activities with students,
guiding field trips and laboratory tours, providing

e The Partnership ProgranThis program recruits

Impact and Benefits

LTS has reached an extraordinary number of students
and educators during its nearly twenty years of
existence. In 2005, for example, LTS set a goal for
itself of increasing its overateach by 15 per cent. By

®LTS, fAWhat We Dod [online]. (2006)y fcited March—12,

2009]. http://www.letstalkscience.ca/main/what_we_do/. LTS, AThe Partnership Programodo [onl
*® DouglasWatt,Let 6s Tal k Science: Maki mMgrchdz 208% c e

Education Exciting, Relevant and Rewarding, (Ottawa: The www.letstalkscience.ca/main/the_partnership_program.

Conference Board of Canada, 2001), p. 1. LTS, AWings of Discoveryo [online].
" LTS, 2006/2007 Annual Report, [online]. (2007), [cited 2009]. www.letstalkscience.ca/main/wings_of_discovery%AE/.

March 12, 2009]. LTS, fAProfessional Learning and Tr a
http://www.letstalkscience.ca/main/images/stories/aboutus/LT [cited March 13, 2009].

Snewsroom/06_07_Annual_Report.pdf. www.letstalkscience.ca/main/professional_learning_%26_trai

%8 LTS, 2006/2007 Annual Report. ning/.
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2006, LTS reported that it had exceeded those targets. e Evidencebased program desighTsS is

By expanding its pool of volunteers to 1,258, LTS committed tatesting the impact and

experienced a 32 per cent increase over the previous appropriateness of its programs for students and
year. Moreover, it delivered its various programs to educators. A research aglerwhich explores how
over 93,000 individals that yeay a 22 per cent learning occurs, how attitudes are formed, and
increase over the previous y&am general, LTS which links program design to measured impacts
reaches approximately 100,000 students and and outcomes, helps to ensure that money spent
educators through one or more of its many high on awarenesgising and education activities will
quality programs each year. have an excellent return on investment.

e Early-age engagementTS is a national
organization that reaches students of all ages. In
this respect, LTS reaches into education pathways
early enough to challenge stereotypes and other
I:bél)rrriers Befofe rtﬂgyltaﬁe’ firmLhE)rI acr)ngng

While the extent of its reach alone is worth
acknowledgingwhat is especially notable about LTS

is the high quality and significant impact of its
programs for particWipgsnt s.
of DiscoverKindergarten Resourcenderwent a

. ; ) students.

rigorous national review by educators and was found
to be a very wéldesigned and useful program. A e Teaching the tezhers.By offering programs that
teacher with the Toronto District School Board help teachers develop the skills and confidence to

observed that the program i deadhgcience hTS p¢rqeasesthe chaacesghatrite e
overall éa wonderful way f or effortswilgdepddeyand e imraedigielifeef t he

opportunity for success in learning science and any given program. And it ensures that efforts to
t e ¢ h n 8°LT® goytnety reviews its programs challenge barriers amg students are matched by
and adjusts them in order to ensure that they are as changes among educators level. In short, it helps
effective and engaging as possible. to develop the infrastructure necessary to

improve science literacy and enthusiasm.
Use as a Model

While LTS is focused on science more broadly, and There are many other features of the LTS model
not ICT specifically, it nevertheless offers a stellar worth exploring, and stakeholders in the IGE®r
model that stakehotds in the ICT sector may wish to interested in developing a similar model should

emulate. Certain key features of the model are worth examine those other features carefully.
special attention

2 | TS, 2005/2006 Annual Report, [online]. (2006), [cited
March 13, 2009].
http://www.letstalkscience.ca/main/images/stories/aboutus/LT
Snewsroom/LTS_Annual_Report_05-06.pdf.

3 LTS, 2005/2006 Annual Report.
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Model 26 CEMC Seminar in Computer
Science for Young Women

Overview

In 2009, the Centre for Education in Mathematics and
Computing (CEMC) at the University @¥aterloo

will host 48 grade 9 and 10 girls from across Canada
as they participateinwedkong semi nar s
on learning about computer science in a cooperative
and support i®Teh eatamors p hse riiet
interest in computer science among ygtnigh school
girls, so that they might consider taking computer
science courses at the
are that the seminar is achieving that &im.

hi

Objectives

The seminar was originally launched in 2002 as the
J.W. Graham Seminar and waser known as the
Imperial Oil Seminar in Computer Science for Young
Women in recognition of funding provided by
Imperial Qil to run the seminar from 2003 to 2007. In
its first year, the seminar attracted over 800
applications for 40 positions, and haseied

between 300 and 900 applications per year since
then® A portion of a recent $12.5 million grant from
the Bill and Melinda Gates Foundation to CEMC will
be used to run the seminar for the foreseeable future.

In addition to offering some initiabposure to and
training in computer science, the program attempts to
change the misperception that women are unsuitable
for computer science and engineering careers. Sandy

“Catherine Teasdale, fABooting
Comput er Snperiad OicRevied 2 [online]. (2004),

[cited March 16, 2009]. www.imperialoil.ca/Canada-
English/thisis/publications/2004Q2/pdf/Eng-science.pdf.

®CEMC, #fAlmperial Oil Seminar in
Womeno [online] (November 13,
http://www.cs.uwaterloo.ca/prospect/liaison/imperial Oil/.
®Sandy Graham, ACS Girls Rocko

Computer Science & Information Technology Symposiuma
Norfolk, Virginia [online]. (March 4, 2004), [cited March 16,
2009]. csta.acm.org/csits/presentations/graham.ppt.

Up

20%®rahdg

CEMC Seminar in Computer Science
for Young Women

e Summer camp hostday the University of
Waterloo for girls in grades 9 and 10 that ain
to spark interest in computer science and
chall enge stereotype

. participation in computer science.

e Participants learn that computer science is
about more than jagrogramming and using
computers; they are mentored by female faci
and graduate students; and they build
confidence in their capacity to pursue scienci

.q

91e  hitp:/lcemc.uwaterloo.calevents/esghtsal 2L ' O NS

Graham, the coordinator of the seminar, emphasizes
that the program is fAabout
computer science has among girls at the grassroots. If
these girls get the word out around their schools that
computer science is a viable careption for women,
then we have accdomplished

c h

our

Activities

The core elements of the seminar are to introduce
girls to programming and digital hardware concepts
through lectures, practical activities, and labs.
Participants gain familiarity witbasic programming
concepts and produce progr ams
f unct i 8Additionallyyin the digital hardware
sessions, participants learn about and create simple
and complex circuits. Organizers of the seminar
believe that the curriculum offers a wliow into the

sorts of things that students would do in high school
computer science courses and thus gives participants
an opportunity to decide whether such courses would
suit them.

The organizers also plan a range of activities that
Y r ling im f technol

seye [q crepte, 8, meappealing (mage of technology

careers for young women, including empowerment

Computer Sctience for Young

midgwedt ehricrh Tlea s R2DI0OHD,] .ABooti ng
Computer Sciencebo.
PIemdEnt@rtadlmamatiEshpandi ng
CS Seminar f or HCanputirg Réseach
News 16 (1). [online]. (January 2004), [cited March 16, 2009].
www.cra.org/CRN/articles/jan04/graham.html.

the Pipeli
Girlso.
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and tearvbuilding activities, and activities designed to experiment with computer science, the summer

dispel myths about technologglated education and seminar helps to counteract the negative stereotypes
career paths held by girls, their parents, and others. and barriers experienced by women in the computer
These includ: science world.

e off-campus outings including plays at the
Stratford Festival and rock climbing which helps
to build camaraderie and positive attitudes among
the young womefi?

Use as a Model
Stakeholders in the ICT sector may want to replicate
the progra with a focus on ICT. To do so, a number

of factors should be considered:
e the delivery of lectures and courses, where

possible, by female faculty and graduate students
at the university, thereby presenting participants
with positive female role models in computer

e The seminar costs approximately $80,000 to run
each year, with travel costs for attendees as the
largest expens€.In order to keep costs to
participants at a minimum (currently ¥1per

science.
participant plus personal expenses), funding from
e afamily and faculty banquet which allows external sources is critical. The University of
parents to see their daughters in a computer Waterloo has managed to secure funding for its
science milieu and to interact with successful program in all years from a variety of sources.
women who havestablished exciting careers in The $12.5 million grant to CEMC by the Gates
computer scienc. Foundation mesures that the CS Seminar and

other programs can be sustained.
Impact and Benefits

The young women who attend the summer seminar
report that they are very pleased with the experience.

One participant from Saskatchewan typifies the i ,
who can act as role models. The University of

response of many girls. Beforeeattling the seminar o
Waterbo has both; other.institutions can meet
she thought that computer scil ence wds fna oring,

antisocial and pretty | i mit ethésnefecliaés?.do and that Acomput el
scientists were peopl e whoe fFinatlye te assstangelahdesuppodt provildd toe r
the seminar, however, she n appkcdntstrid particigamts big their high sahaol
that i snd6t t hlkinjustaboatanyY o u ¢ a rteackhersrand counsellors, as well by their parents,
area with colmputer sci ence. dsimportant. In some cases, potential participant
had no plans to apply until their own teachers

e A successful program of this kind also requires
the identification of instructors, especially
women, who have the necessary expertise and

Survey results which track the impact of the program encouraged them to do so.

have been collected since 2002. Surveyed prior to the

2007 seminar, only 35.4 per cent of participants said With so many applications received each year from
that they expected to take a computer s@ezaurse across the country for this impressive but small

in their high school. At the end of the seminar, 61.5 program, there is obviously room for other corporate
per cent said that they would. Consistently impressive  sponsors and universitiespartner in creating

results have been achieved in each of the other six programs with similar objectives and activities.

summers during which the seminar was HéBy
creating a positive environment for ymywomen to

®Teasdal e, ABooting Up Girlso6 Interest in Computer Science. o0
®Graham, ACS Girls Rock.d

"Quoted in Teasdal enteretBooting Up Girlso |

Computer Science. 0
2 sandy Graham. Email communication with Daniel Munro. ™ Sandy Graham. Email communication with Daniel Munro.
March 9, 2009. March 9, 2009.
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Model 38 CEMC Summer Institute for
Teachers of Computer Science

Overview

Throughout the research project, one concern that was
raised by many students, counsellors, parents, and
teaches is that educators often lack the resources
needed to successfully raise awareness of and

CEMC Summer Institute for Teachers of
Computer Science

e The Centre for Education in Mathematics and
Computing at the University of Waterloo hosts
an annual Summer Institute for Teachers of
Computer Science which offers teachers a
chance to learabout new technologies,
teaching techniques, and to share challenges

i mprove studentso interest| sotons for teaching computer science inhigg t hi s
is attributed to a lack of access to physical resources, school.
su'ch as Computers', while in other cases it is ad&ck o The strength of the program is that it offers
skills and pedagogical resources to teach-t€@ted teacherd one of the major groups of influence]
subjects properly. of student s 6 eesphihdaantay (
to maintain their awareness of and expertise i
computer science so that they can more
_ effectively communicate the importance and
The Summer Institute for Teachers of Computer excitement of the field to students.
Science hosted by Centre for Education in
Mathematics and Computing (CEMC) at the e http://cemcuwaterloo.ca/events/csteachers.hti
University of Waterloo offers a solution to paftthe
problem. Now in its tenth year, the CEMC Summer
Institute gathers up to sixty computer studies curriculum issues and opportunities for educators to
. : 4
educators for four days of intensive seminars, share teaching and leaming stratedfes.
collaboration, and informal networking, to develop o
and share innovative ways to teach high school Activities
computerscience and engineering. Computer science educators gather each August at the
University of Waterl oo and sp
Objectives on ampus, networking with other teachers, learning
The Summer Institute was launched in 2000 at the new skills and brainstorming classroom activity
University of Waterloo by the CEMC and the i d e als addition to participating in learning
Association of Computer Studies Educators (ACSE). Sessions on technical and programming |3§mh _
From 2003 to 2007, the program was known as the as sessions on Java and Turing programming, setting
Imperial Oil Summer Institat for Computer Studies up n_e_tworks_, and mterfacw@ teac_hers also
Teachers, in recognition of funding provided by participate in roundtable discussions about the
Imperial Oil during those five years. The Summer challenges of teaching computer science in high
Institute is now supported by a portion of the same school.
$12.5 million grant from the Bill and Melinda Gates _ _ _
Foundation to CEMC that is alsmed to support the Presenters are recruited from among retired high
Seminar in Computer Science for Young Women. school teachers, current high school teachers, faculty
members andraduate students from the University of
The CEMC Summer Institute Vhedoo andgradyaestydentsdromytheJpivergity
educators with activities useful in the computer
74 ~ .
science and computer engi néé?qyngf%hla@ss”rséb%se.gbesl gor Imple
) . . Curriculum for Computer Science and Computer
aims to provide attendees with a forundtscuss Engineeringo [online]. (2008) [cited

http://cemc.uwaterloo.ca/events/CSteachers_program_2008.

pdf.
“CEMC, fASummer Institute for Compute
Educators, o [online]. (2009), [cited
http://cemc.uwaterloo.ca/events/csteachers.html.
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of Toronto and Ryerson Universif§The coordinator
of the Institute, Sandy
focus is implementing the curriculum in the
classroom, tgh school teachers are most likely to
have the tools and strategies to share with other high
school teachers. However, we do invite

uni versityéand coll ege
sessions. 0 Consequentl vy,
excellent opportunity foteachers to learn not only
from other teachers who
tools and strategies to share with other high school
teachers, o but also from
innovative research in acadenia.

Additionally, participants arasked to share with

other participants at the Institute a resource they have
developed and/or use as part of the classroom
implementation of the computer studies curriculum.
This could include a lesson plan for a unit, a program,
a website, or some otherdl used in the classroom.
The resources are shared and discussed during the
Institute and, afterwards, are compiled on a CD and
uploaded on a website which allows all other teachers
across the province to access the mateffaiong

with postinstitute Facebook groups for each year, the
shared resource website offers attendees and others a
way to continue to share their challenges and
solutions to teaching computer science in high school.

Impact and Benefits

According to Graham, the Summer Institigeviewed
by many as Athe only
network with teachers in their own subject areas,
because they are oft%n i
One participant indicated
[professional development] for computendies

®"Sandy Graham, ACEMC Summer
(2008), [cited March 17, 2009].
http://cemc2.math.uwaterloo.ca/csteachers/Institute2008/inde
x.html.

" Sandy Graham. Email communication with Daniel Munro.
March 17, 2009.

"8 For examples of shared resources, see
http://cemc2.math.uwaterloo.ca/csteachers/Institute2008/inde
x.html.

“Sandy Graham, fl mperial Oil
Computer Studies Educatorso
author.

facul
t Thesconhpitaon of tesptiraes develbped and shaned

fi aWebsitesiforseaich of ihkpeelvigus riine itetatoons of t

s oof factors shouid e considered:

Il nstitute

S u mivteech 17)2609.t i t ut e
( A u g% Sandy Gréhant. Email d@mmuhidatior witivDani¢l Munro.

teachers who of tBpbringing k i n

G rtegéttemeacherovihe face thensane isfussiandovbo t h e

need to develop strategies to deliver computer science
curriculum in the high school, the Summer Institute
offers a valuable way for teachers tovel®p new

skills and confidence for the classroom.

ty members to present

by participants is another key benefit of the program.
he
the Summer Institute are maintained allowing

t particppants ant athers aceessaoathe grasentationsgand

resources that have been shared over the §kars.
Moreover, the CEMC is planning to compile all of the
resources that have been collected over the years into
a more usefriendly and searchable formt.

Surveys of participants following the feday events
reveal that over 90 per cent feel that the Summer
Institute is very to extremely useful, would
recommend it to their colleagues, and plan to share
resources and what theydve
colleagues®® In general, the Institute offers a way to
engage with and educate the educators who play a
significant role in the extent and quality of exposure
to computer science students receives and,
consequently, a significant role in the level of interest
ard enthusiasm students have for education and
careers in the field.

Use as a Model

¢ h a n cStakehdiders iptherlGTisactorpnaywart to reglicate t o

the program with a focus on ICT. To do so, a humber

school s. 0

d h\ﬁhtne trgvtel rz!m'd ?egis!trgtiocgstss ar€ pnaih t'>ya !
participants, other costs associated with
organizing and running the Institute amount to

between $30,000 and $40,000 each yé@he
2008, 0 [online].

®Quoted
Computer
8 Available at
http://cemc.uwaterloo.ca/events/csteachers.html.

# Sandy Graham. Email communication with Daniel Munro.
March 17, 2009.

8 Sandy Graham. Email communication with Daniel Munro.
for

i n Gr a®ieSommeridstituedor i a |
Studies Educators. o

March 17, 2009.
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CEMC at the University of Waterloo uses a
portion of a $12.5 million grant from the Bill and
Melinda Gaes Foundation to support the
Institute.

Organizers of the institute note that collaboration
is an essential element of success. Members of
the ACSE, faculty and graduate students from the
University of Waterloo and other schools, and
teachetparticipantshemselves contribute to the
expertise and resources available to attendees.

Finally, because curricula differ across provinces,
a program oriented around a specific curriculum
would need to limit participation to teachers in a
single province. In considielg possible

replication, then, stakeholders in the ICT sector

might consider creating an institute for each
province, thereby ensuring relevance to specific
curricula; or orienting an institute towards a more
general focus on technology and pedagogical
resources with applicability across provinces.

In any case, a program which reaches out to teachers
to provide them with knowledge, skills, and practical
resources that they can use in the classroom would
certainly improve their enthusiasm about andigbil

to teach computer science or other H&Tated

subjects. In turn, welprepared and enthusiastic
teachers are likely to generate a similar enthusiasm
among students in computer science or other ICT
related education and career paths.
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Model 46 Techsploration

Overview

Techsploratioroffers girls in high school (primarily
Grade 9) opportunities to explore careers in trades and
technology through research, interaction with female
mentors in the field, worksite visits, and a tday
conference. Having saessfully completed ten years

of activities, Techsploratiorcontinues to offer an
inspiring model of a handsn, mentorshigbased,
approach to improving
technology careers.

gi rl

The program is administered by the Women in

Resoure Development Committee (WRDC) which

was established to fifoster
increase the participation of women in the trades and
technology sectors in®Newf
The WRDC provides training opportunities for

women, educatesi¢ public, and advocates for
policies that would
the trades and technology sectors.

pr omot

Objectives

Recogni zing that womenoés
and technology sectors is low and that women face
considerable barriers fparticipation, the WRDC
creates and supports programs that address those
barriers and improve participation. Special emphasis
is placed on improving opportunities for women and
girls in low-income situations, rural communities, and
women and girls fromhie Aboriginal and
Francophone communities of Newfoundland and
Labrador.

Techsploratioraligns with those aims by providing
young women in high school (especially Grade 9)
with opportunities to explore science, trades, and
technology occupations, while gerating awareness

®Women in Resource
[online]. (Undated), [cited March 13, 2009].
http://www.wrdc.nf.ca/aboutus.htm.

Devel opment

p a reehnelogypptiages Garesr

C

about the critical role of work in their livé8In
particular, Techsploratioraims to:

Techsploration

Techsploration was launched in 1998 to alloy
Grade 9 girls in Newfoundland and Labrador
opportunities to explore careers in the tade
and technology sectors and to challenge
stereotypes and barriers that undermine
womendés participatio

Through research, mentoring, and worksite
Vi sits, participants
particular career and present their findings tc
their peers. As a result, Techsploration

i mproves girlsoé6 know
thereby increasing their likelihood of enrolling
in math and science courses in high school g | |
pursuing trades and technology careers.

http://www.techsploration.ca/

n

© iWQURE Gl & ircRAahd thded AR t | O N

technologies careers;

e increase girlsdéd knowl edge

t he

demonstrate to girls the value of taking science,
math, technology and tradesurses to keep all
their career options open; and

(0]

trades

provide positive interactions with female role
models working or training in trades and
technology career¥.

Activities

Techs pl 6-manth pragrad Brings together
teams of six girls with a teachand female role
models already working in one of the relevant fields.
Each student in the team researches a trades or
technology occupation which includes an interview
with a female role model and a worksite tour.
Additionally, participants are introducéad and

®Techsploration,
March 13, 2009].
http://www.techsploration.ca/Program%200verview.htm.

®Tnend t ¢ pleq r ditAibonut MWRMogram Goal s
(Undated), [cited March16, 2009].
http://lwww.techsploration.ca/Program%200verview.htm.

i Ov ed), fcite wo [ onl i ne]

and
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trained in the use of a career planning tool that they who [field] questions about their respective

can use to make education and career decisions. occupations. o

After four months of research, the teams come A study of the impact of echspbration conducted in
together in St. Johnds f or200b refiedledthhtshe pragname is dachiekingets t o
where, over a day and a half, they share thwdlirigs objectives. In particular, for girls who had

through multimedia presentations, learn from each participated, the program:

other, and interact with the role models. Additionally, e increased their level of interest in trades

t h ? §v ent fdexp a.n ds o n and r Eie'chr}\iztaﬁtrec%neolggy,ta#desciel Q{eg rmati on
provided in the student presentations by providing an

, . occupations;
opportunity for each girl to attelra onehour
workshop with their mentor, followed by activities * increased kneledge about specific careers in
designed to introduce the girls to all the team role these fields;

8 N
mode® s. o  fostered a positive attitude towards pursuing math

and science courses in high school;

After the ATechsplorerds Event o, participants return
their schools to share their findings and experiences * led them to question stereotypes around gender

with their otherschoolmates during the roles in employment; and
ATechsploration Goes t o Sceh anfplosed corfidedce in Bdir aptithdes and

program® By the time the girls make their abilities 2

presentations, they have acquired an fiexperto

knowledge and sefissurance that allows them to Additionally, parents and teachers indicated that the

make those presentations to their peers with great program is valuable not only for students, but for
confidence. That experience is expected to further them as well. Some parents

reinforce knowledge gained and to help dispel myths know their daughters better and became aware of

t

re

and stereotypes about wometngd Se nCtasp atChiatty stuor pachessadtl t hem. o

understand and pursue trades and technology careers. t hat t he program fAenhanced
students about a wider range of career

Impact and Benefits o p por t U Rartitipating employers also benefit
Over the past ten yearbgchsplorgéion has been by making contributions to the development of the
offered to girls in over two dozen schools across the labour force generally, and also have opportusitie
province, including many schools in rural build relationships with specific individuals who may
communities, three First Nations schools, and an be recruited in the future.

Acadian schoof® Over 500 girls have participated on
Techsploratiot eams and fiatl0,0086 e s tysemadMddel t h

students in Grades T2 have attended the annual The Techsploratiorexperience reveals the importance
0 Tedohrsapt i on Goes to School ofpdvifgsa®dticatell AdMifistrive staffahdC h
include[s] access to female role models and guests resources to carry out critical functions. Additidiy,

the model reveals the importance of the following

BWRDC, fTec h $oplihep (Uadated) feited March

13, 2009]. http://www.wrdc.nf.ca/tech/info.html. °! Madeline Comeau, Benefits of the Techsploration Program:
®WRDC, APrograms: Techspl or at i onAStjdoohTwo Rueal SchodlslihfNdva Scetid,)[online].

Lcited March 13, 2009]. http://www.girlsintrades.com. (September 2005), [cited March 13, 2009].
Government of Nova Scotia, #Pr ohtp/iwevetechsplorgiionicagProyramda2@Overview%20Asse
WomenExpl or e Career Opportuniti es 0 ts[Benefitsto20ef%20Te¢hdpmnation.pdfdp,1.

2006), [cited March 13, 2009]. %2 Comeau, Benefits of the Techsploration Program, p. ii.
http://www.gov.ns.ca/news/details.asp?id=20060404002. % |pid.
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considerations for anyone wishing to emulate the
program:

Stable fundingldentifying and securing funding

will be an ongoing challenge in replicating the
Techsploratiormodel.Techsploratioritself is
supported by provincial funding and has

developed a stable base of corporate sponsors
which has grown as its own success and reach has
improved.

Finding role models/mentor$he success of
Techsploratiordepends to a great extent on its
ability to identfy and recruit engaging female

role models. A network of corporate sponsors and
supporters has been developed that is often called
upon byTechsploratiorstaff to suggest names of
potential role models in trades or technology
occupations. Programs modeleal
Techsploratiorwould need to develop and draw
on its own networks to find and recruit role
models.
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Model 58 Innovative Technology Experience
for Students and Teachers (ITEST)

Overview

The Innovative Technology Experiences for Students
and Teacherd TEST) program was established in
2003 by the U.S. National Science Foundation to
fund, support, and study initiatives that engage
schootage children and teachers in science,
technology, engineering, and mathematics (STEM),
and information and communidan technology (ICT)
activities. ITEST does not constitute a single
initiative. Rather, it acts as an overarching mechanism
through which promising initiatives can be found and
supported, and through which effective practices can
be identified and dissenated.

Objectives

ITESTO formerly the Information Technology
Experiences for Students and TeacBesspart of a
national strategy to enhance participation in STEM
and I CT sectors. 't ai ms
practices in STEM education and workde
devel opment o with a
effective practices and encouraging their adoption
more broadly’

In particular, the goals of the ITEST program include:

e developing, implementing, studying and
evaluating strategies that encouragéX
students to be intellectually prepared tmreers
in informationtechnologyand STEM fields and
consideringcareersn those fields;

e developing strategies that equip teachers with the
resources to ensure that their students consider
and are prepared for chsing to enter the STEM
workforce; and

° Education Development Centre, Pr e par i ng
STEM Workforce Through Exploration, Equity &
Engagement: Five Years of Innovative Technology
Experiences for Students and Teachers [online]. (2009),
[cited March 16, 2009].
http://www2.edc.org/ITESTLRC/Materials/Preparing_Tomorro
w's_STEM_Workforce_v1.pdf.

t o MRUER apghinterventions with-kg gged

Tomor r o°Wate n a |

Innovative Technology Experiences for
Students and Teachers (ITEST)

e Established and funded by the U.S. National
Science Foundation, ITEST aims to support a
study educational initiatives that improve
ssudent sd6 and teacher
interest in science, technology, engineering al
math (STEM) and information and
communications technology (ICT) careers.

e ITEST is unique in that it provides a supportin
architecture for grassroots initie¢is, but does
not run the initiatives itself. Instead, its role is
focused on finding, supporting, and evaluating
initiatives in order to identify effective practice
and to encourage wider dissemination and
adoption of those practices.

e http://www2.edc.org/ITESTLRC/default.asp

e producing research tools and research findings
that build the knowledge base about approaches,

current
children and teachers that are mostijkto

vi ew t o wgreage.S; cgnacity in tl@eyS}rIE[MdNorkforce,

including ICT fields®

Activities

ITEST activities fall into two broad, but related,
categoried namely, prograrfunding and program
assessment.

1. ProgramFunding

| TEST Afunds pr ojrtandtiesfor t hat pr
both schookge children and teachers to build the

skills and knowledge needed to advance their study

and to function and contribute in a technologically

ri ch s°Pograms gre identified through a

regul ar Aprogr amsupportedbyi t at i on
the NSF, which offers individuals and groups a

chance to apply for funds to pursue initiatives that

align with I TEST&6s objectives

Science Foundation, fAlnnovat
Experiences for Students and Teachers (ITEST): Program
SolicitationNSF09-506 0 [onl ine]. (2008),
2009]. http://www.nsf.gov/pubs/2009/nsf09506/nsf09506.pdf.

®I TEST, fAWhat i s otghea mMPDF [loThE S Th eRr.
(2009), [cited March 16, 2009].
http:/imwww2.edc.org/ITESTLRC/about/default.asp.

[cit
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for applications indicates that between 25 and 40 staff, initiative creators and managers, and others to

initiatives will be awarded funds ankat over $35 discuss pojects and lessons learned.
million is available to those initiatives over a tyear
cycle’ Recent initiatives include: The simultaneous focus on both program support and

program evaluation ensures that resources are used in
effective ways and that future programs addressing
STEM and ICT labour shortages are designed for
maximum effectiveness.

e an Austin, TX program in which 100 middle and
high school girls use computer visualizations and
game development tools to create solutions to
globalwarming and other reavorld problems

while learning science, math and engineering; )
Impact and Benefits

e aprogram in eastern Washington state which As a national program with significant federal
supports 180 middle school students from rural funding, | TEST6s activities r
schools to participate in communitycused demographic. During its first six years of operation,
projects using GPS, programming, rtibs, and ITEST-sponsored programs have reached:

3-D modeling; they receive mentoring and

college preparatory support to increase interest
and achievement in STEM education and careers; e 4,700 teahers; and
and

e 158,200 students, Grades B;

e 1770 parents and caregivefS.
e a Hartford, CT program in which 300 high school
students gain IT skills by producing a DVD on IT Each sponsored program is evaluated by ITEST and

careersaand by refurbishing computers for the results vary. | TEST has ¢
donation®® Evaluation Databaseodo that not
program evaluations, but also tools that can be used to

2. Researching and Sharing Effective Practices improve exsting, and to design new, programs. The

ITEST also follows and analyzes the performance and  Database is not accessible to the general public, but

outcomes of the various initiatives with a view evaluations of a few programs can be obtaiffed.

towards identifying general principles of successful

program desig and effective practices that should be Use as a Model

emulated by others. A National Learning Resource The model highlighted here is ambitious and

Center was established to evaluate ITESpdnsored expensive. Unlike the other models profiled in the

programs, to build a fcommepar, |TEST redresgnts anextrénely Welded a t

allows for collaboration and crogsoject sharing of nationatlevel approach to addressing labour shortages

effective pactices, and to disseminate knowledge. in STEM and ICT. Recognizing the significant

ITEST produces publications, hosts online dialogues challenges that one would face in developing a

and listservs, and organizes numerous conferences comparable model in Canada, ITEST nevertheless

and webinars each year that bring together ITEST offers an exmple of a strategy that may be required

in the Canadian context if significant, lotgrm
improvements are to be made to the ICT talent gap.

“National Science Foundation, flnnovative Technol ogy

Experiences for Students and Teachers (ITEST): Program

Solicitation NSF 09-5 0 6 . o % Education Development Centre, Pr epari ng Tomorrowds
®) TEST, fl 5ESTOShamline]. (20009)STEM Warkforeejp.8lar ch 16,

2009]. i eslie Goodyear and Bethany Carl sor
http://wwwz2.edc.org/ITESTLRC/Materials/ITESTSnapshot_2 Learning Resource Centerds Evaluatio
009.pdf. Abstracts for all programs funded by ITEST since from t he @tindtienal Jourcahof Technology in

2003 can be found at: Teaching and Learning 3 (1) [online]. (2007) [cited March 16,
http://wwwz2.edc.org/ITESTLRC/Materials/Project_Abstracts_f 2009].

or C1 2 3 4 5 6.pdf. http:/mww2.edc.org/ITESTLRC/events/goodyear_carlson_ev

® TEST, #fAWhat is the NSF | TEST Paldbpdf.am?5o
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To replicate the model, a number of elements would
need to be put in place, including:

Government suppartTEST has significant
support from the U.S. Government. In addition to
the funding offered by the NSF (approximately
$120 million over 5 years), having the support of
a national government agency allows for easier
interaction with the schools where programs are
conducted and evaluated.

Program EvaluationAn approach that ties
evaluation and iterative learning to initiative
design and delivery will achieve better results
than approaches that simply offer money with no
follow-up. ITEST has an expert staff that ecls,
synthesizes and analyzes results from the various
initiatives that it sponsors. In the absence of such

a research capacity, the rigorous identification of
effective practices and general principles of
program design would be difficult, if not
impossble to achieve.

Availability of initiatives to support and study
The success of | TESTG6s
depends on an ability to locate candidate
initiatives to support and study. If no such
initiatives are available or can be found, then
ITEST andprograms modeled on it would be at
risk of failure. Fortunately, the funding that
ITEST can offer to candidate initiatives,
combined with the reach afforded it by a national
organization like the NSF, creates an incentive
and opportunity structure for awrs and
managers of candidate initiatives to find ITEST
rather than vice versa.
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APPENDIX A:

Research Mthodology

The Conference Board employed a mditeted
research methodology, the core of which was a set of
conversations with 1034 Grade 9datD students in

five cities across Canada about their awareness of,
and attitudes towards, ICT education and careers, and
about their career aspirations and values more
generally.

Additionally, the views of parents/guardians and
guidance/career counsalt about ICT education and
careers were collected in order to determine what
messages students might be receiving from two of
their main education and ¢

Students

The dialogues, surveys, and interviews entailed both
closed and opererded questions, and were guided
by five fundamental questions:

How awareare students of ICT education and
career paths?

What ar eopimionsaboetrihbse 6
education and career paths?

To what extent do studen
aspirations and goaddign with their perceptions
about ICT careers in particular?

Who or what are the mainfluencersof
student sd perceptions
messageare they receiving about ICT education
and career paths from the influencers?

an

What more might be dort®y schools, employers
and others to get students more interested in ICT
education and career pathways?

Participating Schools

Halifax
West Halifax
Prince Andrew
Citadel High
Sir John A MacDonald
J.L. Isley

Montreal
College FrancaiéPrivate)

Toronto
Bloor Collegiate Institute
Jarvis Collegiate Institute
Georges Vanier
Bi shopbés St (Priwvateh a n
Toronto French Schod@Private)

[
3

Calgary
Bowness
Woodman
E.P. Scarlett
Simon Fraser
Ernest Manning
Western

Vancouver
Templeton
Gladstone
Point Grey
Prince of Wales

Fhe Fhiohtifig cRs3es werePdPafin ¥ &tools in

Halifax, Montreal, Toronto, Calgary, and Vancouver
and included students in both public and private
school systems, and classes in both English and
French. The dialogues engaged both malefarmle
students in a variety of class subjertisicluding arts
and social sciences, math, science, and information
technology and occurred in schools in diverse secio
economic and ethroultural contexts.
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City, Gender and ClassCharacteristics of Respondents

Total Gender 4 # Students by Type of Class
Students Classes| Career
Male Female | N/A Classes IT Classes | Other Classes

Halifax 243 141 85 17 11 0 200 43
Montreal 95 47 48 0 3 65 0 30
Toronto 99 31 41 27 6 29 0 70
Calgary 286 168 96 22 12 90 124 72
Vancouver 209 132 67 10 8 124 85 0
Toronto
Private 102 29 72 1 6 53 0 49
Schools
Total 1034 548 409 77 46 209 561 264
Source: The Conference Board of Canada, 2009.

An examination of the characistics of respondents
reveals that the sample population is diverse, with a
good distribution of students in career, IT, and other
classes(See Bble itiy, Gender, and Class
Characteristics dRespondenty.

While there are more male respondents fleamale

respondents, there is a reasonable proportion of each.

Moreover, the analysis in the report frequently
distinguishes male and female responaadunpacls
anypotentialskewing of the results as a consequence
of gender imbalance.

In all cities, researchers visitedumerouschools and
classes. In Montreal, however, researchésised a
single school and three classke to onerous
procedures foresearch approvaRecognizing the
potential for biased results, we systematically
controlled for as mny variables as possible to ensure
that the Montreal results were reliable.

With Montreal students exhibiting greater enthusiasm
for ICT than their peers elsewhere, the concern was a
pressing one. Note, however, that of all the cities
visited, Montreal hd the most even gender baladce
which suggests that the enthusiasas not simply a
function of a high proportion of male respondents in
the sample. Similarly, none of the classes surveyed in
Montreal were IT classes, so the enthusiass not a
function d class subjectNonetheless, dcause the
students surveyed in Montrealdwews which
differedfrom their peers in most cities, a follewp
studymightbe helpful.

Two schools we visiteth Torontowere private

schools but they areotincluded in the Toronto
results. Results from thEorontoprivate schools

should be taken with caution given the high
proportion of girls in the samplé&nd the generally
negative view that these students offer of ICT is likely
more a consequence of gentlean it is of the nature

of private schools themselves.
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Parents

The perspectives of parents were gathered through an
online survey and some opended interviews. 60
parents responded to the survey. 30 surveys were
completed while partial results wesbtained from

the remaining 30 responsé&arents were recruited for
the survey through invitations delivered by students.

Of the 30 completed surveys completed, 12 were
submitted by male parents and 18 were submitted by
female parents. The respondeimd a broad range of
occupationshowever, o information about age,
region, educational attainment, or seeimonomic

status was collected.

The results of the
to some extent by @sponsdia® those parents

who respoded wereselfselected. However, the

results themselves reveal a wide distribution of
perceptions and attitudes towards ICT which suggests
that the sekselection of parents may not have

resulted in any significant skewing of results.

To betterunderstah par ent s é
extent of their infl
choices, a additionalstudy with aarge sample of
parentds advisable.

Counsellors

The perspectives of counsellors were gathered
through an online survey. 54 coetisrs responded to
the survey26 surveys were completed while partial
results were obtained from the remaingy
responsegCounsellors were recruited from the

schools that researchers visited, as well as through an

percept
uence

invitation sent by the Canadian Coetlg
Association to its members.

The 26 respondents who completed the survey were
from urban (54 per cent), suburban (15 per cent) and
rural schools (27 per cent). 35 per cent indicated that
the school at which they work offers IT/ICT courses
while 27 per cent indicated that their school does not
offer such classes. 38 per cent were unsure.

No information about
region, socieeconomic status was collected.

Again, because the respondents weresgcted,

there is aesponséias risk. With the respondents
displaying great enthusiasm for ICT generally (i.e., 58
per cent indicagkthat ICT is very appealing),

who already hae an interest in ICT respoed
thereby skewing the rals.

However, when asked to compare ICT with other
career optionscounselloroverwhelmingly indicated
that ICT was equally or less appealing than other
career optiongsuch as engineering, arts, law,
aénvronmeng skitled trables, science, and medjcine

This suggests thahencowgellomsvborresgopdedi o n s

while generally enthusiastic about ICT, are not simply
ICT cheerleaders. If anything, the general enthusiasm
for I CT is a signal
all career options rather than a bias &oels ICT in
particular.

Tobetter understand
extent of their infl
choicesan additional study with &arge sample of
counsellorgs advisable
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APPENDIX B:

Selected Data

One of themost important questions for determining
why students are or not attracted to ICT jobs and

careers involved asking them to offer their evaluations

of 13 distinct characteristics of ICT careers. (See

Question 3.4 in the Student Exercise Book reproduced

in Appendix C).

While there were many regional and gender
differences in the results, it is helpful to have readily

B1d Job Availability

accessible national results. The percentages in the
graphs below will not add to 100 per cent because
They do not
which were consistently between 14 per cent and 16
percent on each question.

Analysis of the results reproduced in the graphs can
be found in ChapterdWhat Canadian Students Say
About ICT Education and Careers (especially pages
20-24).

B23 Pay

Students think I CT Jobg
Hard to find Easy to find
(1) (5)
40%
aQ
350, - 34%
Q
30% | 29%
25%
20% - 0
14% o
15% -
10% - 7%
B
0% T
Source: The Conference Board of Canada, 2009.

/

C

aSteuedresn tasr etéh i n k

I CT Jobs

High paying
(5)

Low paying

()
40% -
35% -
30%
25% |
20% -
15% -
10% -
5%
0%

339 34%

10%
7%
%
I

Soure@: The Conference Board of Canada, 2009.
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B30d Creativity

B50 Interesting

Students think I CT Jobgd/ ClaSteuedresn tasr etéhi nk | CT Jobs
Not creative Very creative Not interesting Very interesting
(1) (5) (1) (5)
30% - 29%
249
25% &
20%
15% - 13% 13%
10% - 7%
0% - T I T
1 2 3 4 5
Source: The Conference Board of Canada, 2009. Source: The Conference Board of @da, 2009.
B46 Coolness B6d Fun
Students think ICT Jobs/Careersa r e é Students think | CT Jobs
Not cool Very cool Not fun Very fun
1) (5) 1) (%)
45%
40% - 38%
35%
30%
25% -
20% - 15% 16%
15% -
° 1 10%
10% - 7%
= 1 1
0% T I T
1 2 3 4 5

Source: The Conference Board of Canada, 2009.

Source: The Conference Board of Canada, 2009.
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