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Abstract

The number of students enrolling in secondafgrmation TechnologyIT) subjects within
Queensland has shown a significdetline sincehe yea2000. Tertiary institutions have also
experiencecsignificant decline in domestic enrolments in Austrdlliae decreases in student
participaton as wel |l as student s 6 havereached amintwhere c ons
serious IT skills shortages have been forecast in Australia. According to Deloitte Access
Economics and the Australian Computer Society, demand for IT workers is exfzegtes

by 100,000 by 2023This will further strain Australian businesdegng to recruit IT workers

to meet this demand.

All schools teaching foundation to year ten follow the Australian Curriculum developed by the
Australian Federal Government anttlersed by eacBtate The Australian Curriculum Digital
Technologies learning area focusespooblemsolving, often using coding. There appears to

be a perception drawn from the current curriculum that IT equates to coding. The Digital
Technologies leaing area does not cover any specific content on IT careers. The Australian
Curriculum of Mathematics and Science learning areas also demonstrate a lack of specific
careers content. Providing students with specific knowledge about careers in these learning

areas appears to be a current omission.

This thesis examines the factors influencing student perceptions affecting their choices of
studying high school IT subjects atitkir consideratiorof an IT careerFactors from the

literature align as social or gttural.Social factors, especially gendsrd family,have been

the focus othe majorityof the researcin this field This research focuses on the structural

factors (curriculum and teachers) due to the strong influehabese factoron student

decision making about course selection related to IT subjects. Circumscription, Compromise,

and Selcreation Theorysusedd i denti fy the devel opwhaet al s
structural changes may have the most significant impact on perceptions of IT careers. Social
Cognitive Career Theory is also us-efficacy o hi gl

oninffuencing a studentodés interests and career

The study examined the structural factors of curriculum change and teacher preparation for
improving student perception about IT subject selection and IT careers. This was tested through
the developmat of an IT curriculum usintechsavvyweb-based teaching togiocussingon
developingast udent 6 s wunderstanding of the depth

involved implementing the IT Careers Curriculum at four schools in the Toowoomba region.



An Information Technology Careers Instrument (ITCI) was developed as part of the study to
measurgdhec hange i n st uaf@ paresrd Allghe IT clasges at al fosr schools
were surveyed before and after the implementation of the IT careers curriculum. The impact of
the IT Careers Curriculum was also qualitatively measured thrstwglent focus groups and
teacher interviews. The researcher participated directly by teaching the IT Careers Curriculum
at one of the schools, and a sefiection was undertaken of the IT Careers Curriculum during

this time.

The quantitative data colled from the two surveys, before and after the students had
undertaken the IT Careers Curriculum used Repeated Measures Analysis of Variance of the

Pre and Post Test ITCI Means. The results of this analgeisedno significant improvement

in student pereptions towards IT careers as a result of the IT Careers Curriculum. The
gualitative data collected through focus groups of students and interviews with the teachers
involved in the IT Careers Curriculumdicateda different result. Thetudentfocus grogps

and thegeachei nt er vi ews i ndicated that the student ¢
increased after undertaking the IT Careers Curriculum. This strong qualitative finding
supported the key research question and provided a counterbaltrequantitative findings.

Reasons for this difference in results are discyssedramplications for future research in

this area.

This research has provided a fresh examination of Circumscription, Compromise and Self
creation TheoryandSocial Cognitve Career Theory and the research into structural factors

that influence student perceptions towards IT study and career choices. It is believed that this
researchassistgesearchers and policymakers to better understand the factors that influence
studem s6 | T study and ceaducatenal paditomners eisgen dewelogng i nf o
programs aimed at increasing studentso6é invol
by providing better awareness of the range of IT careers available beygndnpnaing and

technical support.
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Chapter 1 Int roduction

Chapter 1 Introduction

1.1 Research Problem

Information Technology(IT) education has been part of secondary schooling sinamithe
1980s. IT education was initially part of the mathematics curriculum in the form of computer
programming. With the increase in the number of computers within schoolscompaiter

based high school subjects were developed.

In Queensland, subjects in I'ave been available for senior students (years eleven and twelve)
to select since the early 1990s. These subjects have led to tertiary entry (tertiary eligible
subjects), which resulted in schools selecting teachers who are well trained in the senior IT

curriculum to teach these subjects.

Schools havalsodevelopedunior high schoo(yearsseverto ten) IT subjects. There has not

been a high level of consistency between schools in the contentjahtbehigh schoolT

subjects. Thesgunior high schoolsubjects have ranged from lessons focused on word
processing, spreadsheeting, presentations, to gaming and anjrdegiending on thskillset

of the schoolds teachers. The main focus of
staff into thesenior tertiary eligible subjects. There is an overall impression that the staffing

for junior high schoolT subjects appeato be on an athoc basisby staff with time capacity

rather than overaskillsets

The number of students enrolling in seniecandary IT subjects within Queensland has shown
a significant declingdFigure 1 Information Technology Enrolment in Year 12 Queensland
Schools (2000 2018)i Source: Queensland Curriculum & Assessment Authority 2019)

Students undertaking tertiary eligible (OP eligible) IT subjects declined by ti@ntpercent
from 2004 to 2018. Overall, the number of students undertaking any form of senior IT subjects

declined by fiftyone percent from 2002 to 2018.
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Chapter 1 Int roduction

The demand for qualified IT professionasAustralia has consistently been higlet there
has been consistently low numbers ofiiversitygraduates (Downey et al, 2016; McLachlan,
Craig and ColdwelNeilson, 2016; von Hellens, Trauth and Fisher, 2012).

School s play a <critical r ol &ciemce, Techriolagy,i ng s |
Engineering and MathematicSTEM) career{Holmes et al. 2018 However, recent studies

of national enrolment patterns hawelicated that student interesttimese fieldss in decline

(Kennedy et al2014.Downs and Kl ey dintcemrdlments BrydartyelvesIT u d y
subjects in New South Wales, South Australia, and Victdsarevealeda similar substantial

decline in most IT subjecta secondary schooling

Vocational educational institutions and Universitéso sawa significant detine in domestic
enrolments between 2001 and 2008 of {8ty percent across all of Austral{&igure 2:
Australian Domestic University Enrolments in Information Technology (2002018) i
Source: Australian Government, Department of Education and TgaR@ih9) Since 2009,
there has been steady increase in domestic IT enrolments. Unfortunately, howthisr
growth has not been sufficient teach theenrolment levels from 200Qvith a shortfall of
2,538 students Australiavide.

The decreaseis student participation in school IT subjects and university IT couasesg

with studens @terest in considering IT careers, has reached a point where serious IT skills
shortages have been forecast in Austrédiaroles that require a university degree in IT
(Dobson 2007)According to a report by Deloitte Access Economics and The Australian
Computer Society on Ausfdamand foal@Tsvorketsis gxpectad p u |
to grow by 100,000 betweenwaand 2023, putting further strain on local organisations that

have already been struggling to find the correct people with the right skills for several years
(Crofts 2019)

Over the past 20 years, the number of jobs inltiiermation Technology (IT) field has
increasedapidly, increasing demand for qualified IT professionatsording to the European
Commission(2017), the gap between supply and demand skilled labour is likely to reach

500,000 by 2020Catherine Livingstone, #n Business Council of Australia President (and

now Chair of the Commonwealth Bank of Australia) was quoted in the Sydney Morning Herald
(Bagshaw 2015) from an address to the Nation

the gap between the dligl literacy of our young people and that of our competitor nations is
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increasing. If we want increased productivity and participation, we need urgently to embark on

aloyear plan to close that gapo

Digital literacyis frequentlyreported as an area of high priority in school education systems
internationally Government authorities use the term digital literacy with little consistency and

a lack of understanding of what the term really me&i$en Information Technology
knowledgeand skills (particularly coding skillgreused as a surrogate for digital literacy, but

these skills are only one component of digital literddys study uses the researchoéillon

et al.(2019 that Digital Literacyrelates both to howtudents learn to use digital technologies

and how they can use digital technologies in their learning across other doifians
Australian Federal Government has been proac
gap in digital literacy throughhe release of the Australian Curriculum learning area of
Technology for students from foundation school enrolment to year ten. Within the technology
learning area, they have established aleaming area of Digital Technologies, which focuses
ongivinggs udent s knowl edge, understanding and ski
sustainable and innovative digital sol uti on:

(Australian Curriculum 2019a).

The Australian Curriculum learning area of Tegclugy was endorsed in 2015, along with

seven other learning areas for foundation school enrolment to year ten (Australian Curriculum
2019b). These learning areas have been implemented since their endorsement by each State
and territory education authority.

Within primary schools, foundation to year six, each year level is required to provide their
students with knowledge and understanding of content about the learning area of digital
technologies, including developing an understanding of processes andtpmodkills. By the

end of year six, students will have had opportunities to create a range of digital artefacts, such

as games or quizzes and interactive stories and animations (Australian Curriculum 2019a).

Most secondary schools offer students in ges&ven and eight the opportunity to undertake at

least a term (one quarter of a year) of IT. The Australian Curriculum requires that by the end

of year eight, students will have had the op
web applicatios, or programmable multimedia assets, or simulations of relationships between
objects i n (AubtraliarGaradulunw20X94).d 0

Schools offer IT as an elective in years nine and ten. Those students who undertake this elective

Awi | | h a vuaities th @nalyseppoblents and design, implement and evaluate a range
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of digital solutions, such as datababkesen websites, and artificial intelligence engines, and

simulationso (Australian Curriculum 2019a).

The Australian Curriculum Digital Technolag learning area focus for foundation to year ten
is on various types of problesolving, often using coding. There appears to be a perception
drawn from the current curriculum that |1 T eq

perceptions ofriformation Technologhave beerthoroughly investigated.

The Australian Curriculum Digital Technologies learning area does not cover any specific
content on IT careers. An analysis of the Australian Curriculum of Mathematics (Australian
Curriculum 2019¢c¢) and Science (Australian C
demonstrates a lack of specific careers content. Providing students with specific knowledge

about careers in these learning areas appears to be a current omission.

The research undertaken by Niles and Ha@8osvisbey (2017) into student subject selection

and career decisions outlines that both can be affected by experiences in life, deeply held
values, sekknowledge, selefficacy, and knowledge of careers. Adya #aiser (2005) also

identify social factors (family, peer group, and media) and the structural factors (teachers and
curricul um) t hat i-affitacyuaedh theg outcome expettations @fsiIT s e | f
careers. Both studidsavebeen used in this resech to determine the factors best suited to

influence student career decision making.

This research identiftethat the current Australian Curriculum provides students with the
ability to gain seHlknowledge and sekéfficacy in digital technologies, buhere is limited

focus on giving them knowledge of careers in this field.

Professor Iwona Miliszewskéhen President of the Australian Council of Deans of Information
and Communications Technology, stated in her submission téubk#alian Government
Information and Communications Technology (ICT) Statistics Review (2015), the importance
of providing accurate information about the various IT disciplines to students, parents and
careers advisors for informed career decisions tmdde. She attributed at least a partial lack

of IT enrolments in higher education to poor and inaccurate IT career informahen.
Australian Government Department of Education, Skills Bngployment(2019) list IT as
essenti al t o Aas patt of theiri Deldvesing Skills forol oty and Tomorrow

report The demand for IT professionals is projected to increase by 71,000 workers by 2024.
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1.2 Research Questions
The aim of this researctvas to investigate whether providing students with IT careers
knowledgehad an impact in their subject selection and career decisions, which in turn may

havehadan impact on IT enrolments for tertiary education.

Theoverarchingesearchguestionthat has been developedaddresshe aim ofthis research
is:
How does an information technology career focused curriculum, using

techsavvy teaching tool s, i mpact on year
toward information technology careers?

This research question will be further refined in the Literature Review chapiexr saries of
subquestions, which will form the mixed methods research desgging both quartative and

gualitative research methods tdaess the question.
Theinvestigationinvolved:

1 thedevelopmentof atechrsavvycurriculum unit with a focus on IT careers contiait
wastested in both private and public, suburban and junabr highschools

1 the development dd survey instrument to measure the change in student perceptions
towards IT careerspon completion of the IT careasrriculum,

1 thequantitativeanalysisof the change in student perceptions to IT careers from before
the IT Curriculum (PreTest) to after the IT Curriculum (Pe$est)

1 the qualitatve analysis oktudent perceptions of IT careefserthe IT Curriculum
through focus group discussion, and

1 the qualitatve analysis ofthe IT class teach@érs v of €Twcareers after the IT

Curriculum, throughnterviewdiscussion

The termTechsavvyhas been defined in tli&ambridge University Press (201d¢tionar as

A We | | informed about or proficient in the
Numerous authors have used this term (HecatetVermette 2014; Walling 2012; Hockly
2012; Hicks 2011; HwangndJackson 2011). For this researttte termtech-savvyhasbeen

used to refer to the technology focus thas beergiven to the curriculum intervention

developed for the research.

For the purpose of this reseayrtte termjunior high schootefers to the phase of education in

secondary schools for yeasvento ten, which helps to ensure the bridge between primary
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and secondary school is safe, strong and consistent for all students (Queensland Government,

Department of Education and Trainigg15).

1.3 Background to the  Research

Most of the academic research into student IT tertiary enrolments and career selection has
focused on the gender imbalance between males and females in university enrolments and more
broadly within the IT sector (Lynch 2009, Cragd Coldwell 2010 and Trauth et. 2012).

There has been little focus on the rgander related issues of IT enrolments and career
selection in senior secondary schools. DowaresgLooker (2011) found that se#ffficacy of

computer useboth at school and at homevere key factors that nf | uence stud
(particularly females) plans to undertake computing and IT subjects in senior secondary school.
Babinetal. (2010 ound t hat parents were the stronge:
decisions. Reid (2009) examined the genderigémh school computing studies in Australia.

Her findings were that while males appear to dominate the senior secondary school subjects,

there was also a general decline in participation at all levels.

Koppi, et al (2013) focused their researchumiversity students, examining the reasdor

student s6 pofdlyandogendar enpalancesrieading to high levels of attrition in

IT courses.

The key findings from all of these studies have been that student perceptions play a significant
roei n studentsd subj ect s jardioehgh sclloobndseniorchight he i r
school IT subjects. Typically these subjects are delivered by teackleos havelimited

expertise or experience of IT and consisted of mundane, repetitive tasksphdy a major

role in the development of poor perceptions of students going forward into senior secondary
education and tertiary education (Genrich, TolermwagRoberts 2014).

Gottfredsondés (2002, 2005) t h e ocregtionméntifiesi r c u ms
four career developmental stages in a studifé where they progressively discount career
alternatives that do not meet their image of self (circumscripéind)amend their seifnage

to accommodateealworld constraints in favour of other career alternatives (compromise).

The third stage focuses on studentgumior high schoal Students start to become acutely

aware of differences in social status: whimtcupations have higher status, what personal
attributes are needed to get higdying jobs. They also start to consider factors that drive
perceptions of success, that vghat are the characteristics of succeBairing this stage

students eliminate from further consideration any career path that they see as too low in
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prestige, irrelevant, mundane or that seems to be out of reach in terms of ability or effort
required (Gottfredson 2006). The final stage focusestudents in senior secondary school,
tertiary education, and early their careers. By this final stagstudents are only considering
those careers that have not been rejected in the third stage.

The challenge that this plaxen IT education and tH& industry is that students may perceive
IT as mundane and repetitive therefore eliminating it from consideration as a career during the
junior high schoolears through circumscription. Once this occurs it is very challenging to

reverse their mindset.

BrownandLent 6s (2012) Soci al Cognitive Career
that selfefficacy, as well as outcomesxpectations and other personal and environahent

factors (e.g. gender, culture, barriers, and supp@iay in shaping a stedn t 6-fmage.e | f
SCCT examines the conditions that can | i mit
selfimage. Personal, environmental and learning experience variables are seen to influence a

studentés interests and career choice goal s.

Adyaand Kaiser (2005) discubsw these variables can be examined as the social factors (e.g.
family, peer group, and media), and the structural factors (e.g. teachers and curriculum). Each
of these factors can play a role in either strengthening or limitthg au d e neffibasy asde | f

also their outcome expectations of IT careers, leading to career choices.

ThomasandAllen (2006) investigated why Australian undergraduates decided not to pursue

IT careers even with the amount of exposure to technology gt Have in préertiary
schooling. Their research found that students believe professionals in these careers do technical
work on a computer all day and have few opportunities to work with others. Jandidiiler

(2002) contend that these careers are not attractive to students, particularly females, because of
the manner in which they are advertised (i.e., a-oréy environment, long hours that would

not be conducive to a family). They believe that jobthan IT field need to be more clearly

articulated to attract more diverse individuals.

Learning experiences through teachers and the curriculum can have an important effect on both
t he st uekHioady @Grsd theirrduttome expectations (Browamd Lent 2012). This
researchnvestigats whether a more appropriate IT curriculum fiamior high schoostudents
combined with suitable teaching methods has the potential to raise the perceptions of the IT

discipline and IT careers in secondary educatiodesits.
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1.4 Significance of the  Research

Dobson (2007) anBagshaw (201bhaveidentified that decreases in student participation in

IT subjects have reached a point where serious IT skills shortages have been forecast in
Australia. They also identified that these decreases are affecting student interest in pursuing IT
careers. Theesult is causing a gap between Itheskill levelsof our young people and that of

our competitor nations.

The Australian Academy of Science (2088knowledget he ficr i ti cally i mpo
education system in starting a healthy pipeline of STEM (Science, Technology, Engineering
and Mathematics) studentso and a | ack of wund
for female participation in STEMareers (Figur8). This research postulatéhat these same

barriers are alsapparenfor male participation as well, especially in the IT component of
STEM.

This research examidethe careefocused barriers to career progression in IT within
secondary schooling. Currently, there has been limited research that targets secondary
schooling with a view of improving awareness of career opportunities that arise from studying
STEM (Austalian Academy of Science 2019), and even less that specifically focuses on the

subset of STEM, information technology.

The significance of theesearchs that it provides governments and education agencies with a
better understanding of the importarof teaching about careers in IT in secondary schooling.

This will also provide further evidence for its use in higlesel STEM careers research.

This research providea fourweek Information Technology (IT) Careers Curriculum, which
is currently notpresent in the Australian Curriculum of Digital Technologies, to teachers in
junior high school IT classes. This feweekcurriculumhas been developedassist teachers

to start breaking down the career progression barriers that are currenihg léadimited

numbers of students considering IT careers.

An expected outcome of this research, and thevimek curriculum that will be develop&d,
the possibility of increased enrolments in senior secondary school IT classes, due to better

career undrstanding, prior to transitioning from junior high to senior high school.

10
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Further possible increased enrolments in the vocational education and university sectors IT
courses may result from the research as students are provided with better awareness of the

range of IT careers available beyond programming and technical support.

1.5 Methodology

This research explodevhether providing students with detailed information in the form of a
four-week careersocused IT curriculum within their year nine IT subjéet an impact on
student interest in such careegudents in different schools in the Toowoomba regiere

involved in undertaking our-weekIT Careers Curriculurduring their year nine IT subjects.

The data collection involveboth quantitative and qualitative phases. The quantitative phase
explored changes in student interest by collecting data from each of the year nine IT subject
student groups involved prior to the start of ther-week curriculum and immediately afte

the conclusion of théour-week curriculum. Thisvas achieved through an online survey
instrument. The qualitative phasgpan@don the findings of the quantitative phase, through

the use of student focus groups and teacher interviews.

The surveywasdeveloped by combining questions from three existing career test instruments,
including a Social Cognitive Career Theorystiuments (SCCT), and two Science,
Technology, Engineering and Mathematics Instruments (STEM). The three instruments used
all had highevels ofreliability and were grounded in SCCT. The focus grompeconducted

with a local convenience sample of students from the schools participating in the research. The
teacher interviewsvere conducted with a local convenience sample of teachers from the
participating schools in the research. The suwagpilot tested with knowledge experts and

adjusted asvasrequired.

The research sample for this study comsistf state and private schools. Within each school
therewasat least one IT teacher pMmior high schooktudents and their year nine $tlibject

students.

The online questionnaire consists of a single section with thiitees The questionnaire
contains instructions for completing the survey and the purpose of the survey. &tadeoo!
name and initials and dagonth of birth were ctécted for coding to allow for matching

between the first and second iteration of the survey.

12
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1.6 Data Analysis
The quantitative datavasexaming as towhether thelT CareersCurriculum resuled in a
statistically significant i mprovement betwee

of IT careers.

Congruence method (pattern matching) analysis is a desirable techmigasgfatudy analysis
(Yin 2014). This methowasused to analyse the transcript data from student focus groups and
thetranscripts oteacher interviews.

1.7 Contributio n of the Research

The existing knowledgef student perceptions towards IT careers, especially dyuwimgr

high schools limited. Most of the research to datethe decline in IT enrolments has focused

on gender differences in IT courses in senior secondary schooling, vocational education
institutions and universities. (Lynch 2009, Craig and Coldwell 2010, and Trauth et al 2012)

Little previous research has bdeoated that deals specifically witmior high schoostudents
and IT careers. The focus in Science, Technology, Engineering and Mathematics (STEM) with
this age group is on student enrolments within Mathematics and the Sciences. This research

will bendfit both the academic and educational community.

1.7.1 Contributionto  Academic Research

This researchrovidesa current and comprehensive review of the literature on the development

of a student 6s reviews 6et t fcrheodiscoensb.s [1(t1981) Cir
Compromise Theory to identify the critical a
where a careers curriculum intervention will have the most impaekalnine Brown and
Lentdos (2012) Soci al Cogni t i v-eafficaGaowardsrlT Theor

affects studentdés career perceptions.

1.7.2 Contribution to Educational Practice

Gottfredsondés (1981) Circumscriapdiieon 6and 204 2
Social Cognitive Career Theory (SCCiHused as the theoretical underpinning of this study

and the basis for the focus on tlie Careers Curriculunthat has beerdeveloped in the

research. The reseandviewsthe most appropriate method of teaching and curriculum content

for thelT Careers Curriculunand incorporatethese finding into anIT Careers Curriculum

within the current Australian Curriculum.

13
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1.8 Scope of the Research

When researching in state schools, approvals need to be obtained at the Department of
Education level, including whethemabrking with children check (in Queenslatiis is called

aBlue Card wasneeded for the researcher. Once this #éylel approvalvasreceived, each
school mu s t be contacted individually throu
information down to the relevant head of department, and then to the actual teachierard he

many opportunities for research projects to be challenged in this process, resulting in limited

opportunities to research within schools.

The researctwas also confined to schools in the Toowoomba region, a regional city in
Queensland, and theogé may not apply to other schools in different states and territories.
While the Australian Curriculum is being implemented across Australia, different schools have

implemented it in differentvays,and this too may have an impact on the research.

1.9 Outline of the  Thesis
This thesis is organised intone chaptersThe structure is based on the recommendations of
Perry (1998) and the University of Southern Queensland PhD Guidelines2QISQ

Chapter 1 provides background information on the studthe research problemthe
overarchingeesearch gestion,the significance of the researdfe researclkontribution, and
thescopeof the research

Chapter 2 systematically reviews the literatupe the factors that affect student career choice

and reveals the gap that exists in the current literature on changing student perceptions towards
IT careersrevealing he scarcity of research conducted in the area of student perceptions
towards IT careerngeyond gender concernihe currentack of IT Careers Curriculunwithin

the Australian National Curriculums examined, antech-savvy teaching tools ardentified

from the literature tanform the development of the IT Careé@srriculumin Chapter 4.

Chapter 3 presents the details and justifiase of theproposed researcimethodologies
employed in this researchhe chapter begins with a description of the researchgulocal
paradigm used. It presents comparisons of quantitative and qualitative restesieriiesThe
chapter also outlines th@ocess for the development of tiie Careers Curriculum, the IT
Careers Inteestinstrumentsthe student focus groups and teacher intervidwdescription of
the research orientatipathical considerations, and validaye also provided

14
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Chapter 4 presents the Curriculum Design and Developnienthe IT Careers Curriculum,
using techsavvy teaching tooJghat will be implemented and tested with year nine students to

ascertain if itan influence studer@perceptions towards IT careers.

Chapter 5 presentsthe implementation of the IT Careers Curriculum, using -8slvy
teaching tools, with year nine students to ascertain if it can influence stuperdsptions
towards IT careerdtincludest he pri mary r es dlwirinviivemedtasam ef | ec

activeparticipant, teachintheIT Careers Curriculunat one of the four schools

Chapter 6 discusses thguanttativeanalysis and findings of the data collected ftara stages
in the researcplan. Firstly,a discus#on is undertakerof the analysis andindings from the
factor analysishat wasused toreduce the number of itents the ITCI instrumento a small
subset of the original set of identified instrumeatgained from literature sourceSecondly,
the implementation and subsequantlysisandfindings of the data collected frorhe ITCI
instrumentwith the year nine IT classes, testing them prior to and immediately after they have
undertaken the IT Careers Curriculuta ascertain their change in percepsidowards IT

careerss discussed

Chapter 7 discusses thqualitativeanalysis and findings of the data collected fribr final
two stages of the research plafter the implementatioaf the IT Careers Curriculum to the
year nine IT classesCongruence method (pattern matching) analyss used for both
qualitative data seisthedata from theyear nine IT classtudent focus groupandfinally, the

year nine IT clasteachesdinterviews

Chapter 8 presents aiscussionof the research findingsThe chapter provide a critical
examination of the research results witlscdissions based on tleentextof the research
method andeviewed literature. Discussions are structured around the overarching research
guestion and seven swjuestionswith a reflection on research work conducted and the

presentation of the keheémes emerging from thissearch.

Chapter 9concludes the research by summarizing the findings which include the development
of the IT Careers Curriculumlhe contribution of resarch to the body of knowledge is
discussed and implications of the research to theory and practice are presented. The chapter

also discusseathe limitations of the@esearchandrecommendations for further resela

1.10 Summary of Chapter 1
This chapter introduced the research study, and provided the basis hipbrthe rest of the
thesis is constructed. The research background and motivation were presented for an overall

15
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understanding of the research cont@&kie research problem and overarching research question
were identified. Justification of the research dmel research methodology was then briefly
introduced.The scopeof the research was provided before an outline of the thesis chapters.

The next chapter is the literature review on the topics relevant to the research.

16
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Chapter 2 Literature Review

2.1 Chapter Introduction

Chapter 1 provided background to the study, including a brief overvawhe problem of
dwindling enrolments in Information Technology classes, as well as the motivation for the
study.In this Chapter the issues outlined iGhapterl are expanded upon in order to provide

a more detailed context for the study. The airthi&Chaptelis to provide a critical review of

the literature, focusing on cultural, social and structural factors, and the individual attributes of

people that influence decisions to follow an IT educational or vocational pathway.

The emphasisf this literature review is on students in secondary and tertiary education, and
the factors that influence their decisions to participate in IT courses and ultimately IT careers.
Where possible, the focus of this literature was towards secondary -sgfeabstuddas and
researched in an Australian context, but a large portion of research in this field has been
undertaken outside of Australia. This required the literature review to be expanded to include
countries facing similar problems with recruitment into thefi€ld. This Chapterexplores
literature in a diverse range of research disciplines including information systems and computer

science, education and educational psychology, careers psychology and sociology.

In order to organise this review of literatutee chapter is structured intbreemain areas
including information technology enrolments and career selecttbe, current career
development strategies used in career development interverdimhthe literature used to

inform the creation of th& Careers Curriculumased inChapter3.

Section 2.2 provides information about thE enrolments andcareer selection in the
Queensland contexit reviews theresearch undertakento the limitednumbers of students
selecting IT course in senior secondary schoolingnd at tertiary institutions Gender
differences in IT course selectianeinvestigatedas it is the most prevalent reseaticht has
been conductedrinally, the mngenderfactorsto which researchers have attributed low

enrolments in IT programs are investigated

Section 2.3reviews the current career development thears=l toinvestigate the careers
choice development afchootage studentsGottfredsod §2005) theory ofCircumscription,
Compromise, andelf-creation is first investigated etermine the key student age groups

wherea st u d ecardeddevelgpmémiccurs, and especially where careersransoved

from further career exploratioh.e n 't Brown, and Hackettds Soci

(SCCT) (2002 2009 is thenexploredto identify the factors that influence student careers

17
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decisonmaking, ncl udi ng B &ac@liCogaitive Théoty ¢SEB)N) selfefficacy,

and Lent et al. (2002)personal and environment factors (gender, culture, barriers, and
supportsihat affect studerdareer exploration and career selectiinally, Adyaand Kai ser 0
(2005)social factors (family, peer group, and media), and structural factors (e.g. teachers and

curriculum)are examined

Section 2.4eviews the currerfoundation to year ten national curriculum, and investigates its
impact on the curriculum being usedAumistralian schools, especialjynior high school. It
outlines the current gagbout IT careerm the national curriculunandhow this may impact

on seaior school subject selection and IT careleoice.

Section 25 focuses on the literaturesed to inform the creation of the Careers Curriculum
that will beimplemented irChapter3, and the results analyseddhaptergt and 5The current
research into idital media practices in educatiqwikis, blogs and podcastingyill be
examined to informhe IT Careers Curriculumvithin the structure of the curreAustralian

National Curriculum

Section 2.Gliscusses thmixedmethodsesearctapproach that have beased in this thesis
The research sulguestionsinformed from the literatureelated to the quantitative and

gualitative research methodee articulatedh section2.6.1 and 2.6.2

2.2 Information Technology Enrolments and Career Selection

Schools play a critical role in shaping st u
2018). There is strong evidence that there is cuyrénsufficient students participating in

Science, Technology, Engineering and Mathematics (STEM) in uppestigiol and tertiary

studies to meet societal needs (CaaigHorton, 2009; Rodriguezt al.2014; Kennedy, Lyons

and Quinn, 2014; Kennedy, Quinand Lyons, 2018; Prietdrodriguezet al. 2020). These

negative trends have generated a great deal of discussion in the media (Smith, 2011; Tisdell,
2014) and in politicahndeconomic publications (Deloitte Access Economics, 2017; Deloitte

Access Economi¢2014; Education Council, 2015; Lowe, 2014; PrinslegiBaranyai, 2015)

in Australia.

Research into a direct causal link between attitudes and intention to participate in STEM
courses from a systemaperspectivé AppianingandVan Eck 2015; PotviandHasni, 2014)
and in large scale international comparisons studies (Kjaamdliie, 2011) both concur that

attitudes have a substanti al influence on yo
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Over the past 20 years, the demand for qualified IT professibaslbeemigh, yetthere has

been consistently low numbers of IT graduates in Australia (Downey et al, 2016; McLachlan,
CraigandColdwellNeilson, 2016; von Hellens, TrautindFisher, 2012 IT as a discipline is

in a state of constant change due to the pace of technological development, resulting in no clear
picture of possible professional career opportunities (Kapum Naghdy, 2009; Byars
Winston, 2014; Hajkowiczt al. 2016). There isa need for outreach programs to attract a
diverse range of students to the computing discipline. The lack of qualified computing
graduates to fill the growing number of computing vacancies is of concern to government and
industry and there are few fematadents entering the computing pipeline at high school level
(Langetal,l2 01 6) . The Opi pel i nneadr rnoewianpghéo rp iupseel si naen
trajectory towards STEM careers, with individuals lost at junctions along the pipeline, and very
few emerging at the end to be retained in STEM careers (Camhadly014, p. 444).

Due to concerns in the gender equadien in these enrolments and career selection, there has
beenmuchresearch focused on the gender imbalance in university enrolments and within the

IT sectorTo avoid the shortfall of scientists an
countryos] native talents by increasing the
be underrepresented in science, technology, engineering and mathémaiticen, as well as,
underrepresented minoritiesdéd (Tsui, 2007, p.
fields (LibenandCoyle, 2014; WangndDego |l , 2017), and o6femal es

to pursue science, technology, engineering, and matlesni&TEM) careers than their male
count er paetdXB3, p(AMA.Nn g

Numerous reasons have been suggested for the underrepresentation of women in STEM, and a
range of initiatives have been put in place to increase female participation, manyomthe

of targeted interventions (Craig 2015; Blickenstaff, 2005; Wand Degol, 2017). These
interventions take different forms and follow diverse approaches, and often look to reverse the
femal e Opipeline | eakaged byssumdaltheesshwalang env
student level (van den Hugk al.2019; MainandSchimpf 2017).

Researchers have shown that girls generally use technology outside of school in similar
numbers to boys (Mimgvord, 2012; Underwood, 2016). In a report from the Irdeomal

Computer and Information Literacy study (ICILS) (De Bortoli et al. 2014) it was noted that
Australian girlsdéo computer information | iter
girls generally had a lower interest in studying IT (Cra@i5; Gorbachevand Coldwelk

Neilson 2016).
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Some of the findings from the gender research and subsequent research has also investigated
the nongenderissues of the current curriculum and teachiag factors contributing to the
decline.Most of the research investigated the perceptions of either senior high school or

university students.

Lasen (2@0) conducted focus groupwith Queensland senior high school studetas
investigate their perceptionsf Information Technology subject3he researchdentified
severalfactors that deter females from IT education and career path®@agsnajor barrier
was gi r | sidjuneoxhgreschodThsabgectsiwhich had been typically delivered by

teachers with limited expertise and consétllly mundane, repetitive tagks ( L ald)en 20

Studentdn the studyacknowledged the pervasivenessT in the workplace butperceived
thatthey could continue to hone their skills on a needs basis and, indeed, were routinely and

purposefullyusing computersn a daily basis at home

A lack of understanding of the different foci thie senior IT curriculumvas evident among
the studentsn the researchwith manyassociating senior IT subjects with programming and
otherhighly technical skillslt was also discovered thatany ofthese studentsxpressed an

aversionto programmingLasen 2Q0).

First yearuniversityst udent s 6 per c e pwasiovaesigatedfbyTHohasaads a c a
Allen (2006) They identifiecthat there weraumeroustereotypeften depicted in thmedia

thataf f ect st udent selectinygélrstadep armhreen She stfdents bueveyed

did not know any females in the IT industry and could not name any female role models from

real life or from TV or film.They recommenetthat the way in which computer personnel are
depicted i n t hemagagines thdargestiecdrly taem maykietr cousdde used

by Computer Societies to raise the profile of girls seeing technology as fun, worthwhile and a

job they might consider.

ThomasandAllen (2006) alsdound thatstudents had chosenwathdraw fromIT as a subject
at schooland a possible career pdilg yearten of their schooling.They identified gender
differencesin their reasons for giving up ITwith femaleslisting computer illiteracy and
dislike of being called a nerd as theiaim reasons and males listibgredom, teachers not
being encouraging and little creativity as their main reasons for stapping T haodAles
2006) The studentsn the researclveresurveyed about their perceptions of tl@ndustry.
Theanalysis of the survefpund that €malestudentswere significantly more negative about

thelT industrythan male student$he surveyinvestigatedhe technical versus ndachnical
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issue in percdmpns of an IT career. Theajority of the participants believed that an IT job

consists mainly of technical work and workiaga computefThomasandAllen 2006).

Rosenbloom et a(2007) investigated how the differences between the perceptions of each
gender towards a career have an impact on career chb@m®asandAllen (2006)determine
that students felt that theperceptionf anIT career came from schooling, friends ahd
media as their main sourceskoiowledge of the are&nnabi and McGann (2019) fourat
misperceptions abotiie nature of T universityprograms, careers, and job prospeatse all
factors in the limitechumber of students enrolling in.ITheir studyprovided a longitudinal

account of the changesstudentperception®f IT in college students

The ongoing challenges of gender and the study @i New South Wales, South Audiea

and Victorian secondaryschoolswas investigated by Lynch (2009s the focus ofan
Australian Learning and Teaching Council (ALTC) project in 22087 into Gender and IT.
The researcfound that students hetetveraimisconceptions about tiecus ofIT curriculum
taught in highschoolsand career opportunities the IT sector. The research recommends
strategies to couet these misconceptiagrthrough curriculum change&raig and Coldwell
(2010) undertook a gendbased careers initiative with secondary school girls aged 14 to 18.
These studentsvere shown a range of IT career opportunities available in information
technology over &vo-dayshowcase event involving industry speakers from a wide variety of
areas within the sector. The initiative resulted in overtiwals of the students indicating that
they would consider a career in IT. Trauth e(2012) explord the gender issue in medepth

by also examining gender within ethnic group, approaching the topic of gender and the IT

profession from the perspective of intersectionality of gender and ethnicity.

Lewis, McKayandLang (2006, 2007) investigated the gender differences in stidenosing

to study IT courses at universities. They found that while there had been many strategies
implemented in the 1990svhich were primarily focused on increasing numbdhese
strategiehad not addres=sd the issues of reviewing and reforming curriculum, teaching and
assessment practices. Margaisd Fisher (2003) examined the same concerns in the USA
context where they identified student experience and curriculuraffesting IT career

selection.

Globaly, there areseveralother nongenderfactors thatresearchrs have attributedo low

enrolmentsn IT programs over the lafifteen years including abysmal economic conditions
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and decreasing demand fdrjbbs after the detom busin the early 2000s (Dickt al.2007;
Georgeet al.2005).

Curriculum quality and relevance to industmgve also been identifiegls reasons students
stopped choosingl' programs and caree(birth, Lawrenceand Looney 2008; Firth et al.
2011; Scotet al.2009).

Indi vi dual f act or s-efficagyw attiiudes, utcenie lerpectatiossp sockle | f
support, and social normisave also been identified by researclaxrseasonstudentdid or

did notchooselT programs and caree(Benamatiand Rajkumar 2013; Kocland Trower

2011).

Akbulut-Bailey (2012) foundthat social support, sedffficacy, outcome expectations, and
interests independently and cumulatively affect students' choice to stuthshiandKuhnd s

(2011) research identified that studend sattitudinal beliefs towards IT such as
software/programming skill se#fficacy and technical, income, leaderstdpd jobvariety

related work values have significant influencestndens attitudes. Thg found that these
beliefsarederived froma s t uirdesantipndngth others@dmily members, friends, teachers,
andpartner$, and have aignificant impacon IT attitudes Babin et al. (2010¢xaminedhe

role of influencers on student decisions to pursue IT careers. Their findings indicate that parents

are the strongest influencers and guidance counsellors are the weakest influencers.

However, how students perceile represents perhaps the most oftarestigated and cited
nongenderfactor that influencell enrolment (BenamasindRajkumar 2013; AkbuluBailey
2012; WalstronandSchambach 2012%ince the mi® 0 0,prdspective students held highly
negative misperceptions abduitstudies related professions, and job availability (Grangger
al. 2007; BenamatndRajkumar2013).

The type of work associated with a jolas ratedas an important issue in their deciding on a
career or future studig¢Scott et al. 2009)They found thastudentdadlittle knowledge ofi T

andperceivedt to benarrowly focusedo work that was eitheditting at a computesr coding

ThomasandAllen (2006 recommend thahe problem needs to be tackled in the early years
primary andower secondary school. As students say that much of their knowledge of IT as a
career come$rom school, the school curriculum should &@eaminedto determine if it is
suitable for bothlgenders This could include the curriculum itself or the way in which it is

taught and assessed.
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Thefactors that contribute to low participation raif@senior secondary school €Ebursesvas

explored by DowneandLooker (2011) They found thain additiontogendeand t he st ude
beliefs about the value of tledurses t u d denigiost@studyIT coursesare also affected

by the amount of use of I student haat schoolnd at home

The key findings fronall these studies have been that student perceptions play a significant
role in studer@s subject selection, and the experiencegunior high schoollT subjects.
Schools are one place where all students should be encouraged to think and work positively
with technology (De Bortolet al. 2014; Barrett, 2018). How schools react to, support, and
equip classrooms and teachers obviously influences IT learning outcomes. The Australian
Council for Educational Research (ACER) report that current traditional classetiings

and curricula tend not to accommodate different forms of learning (Masters, 2016). The
physical environment of a computing classroom is also often not encouraging and does not

engender a feeling of belonging, conveying the wrong messatiedi@ts.

Typically, these subjects are delivered by teachers with limited expertise or experience of IT
and are constituted of mundane, repetitive tasks which plays a major role in the development
of poor perceptions of students going forward into senior slcgreducation and tertiary

education (Genrich, TolemamdRoberts 2014).

The followingsectionof the literature reviewnvestigats the current career developmemtd
interventiontheories It examines hovetudents develogheir careerelated perceptiorat what
stage i n a st ude chagingherdcareereltedpenceptionsvooldhave e y
the highest impact, and havese theories can be usedrprove student perceptions of IT
careersThe literature identified in this sectiavill form the basis for thenethodologes used

in thisresearch

2.3 Career Development Theories

Student career paths are affected by many variablescluding their personal attributes
(interests, abilities, values), learning and socialisation experiences, ancesirces,
opportunities, and barriers afforded by their environments. Career pattieated not by any

one of these forces, but rather by the complex interactions amon@Bh@aam andLent2012)

Career development is the seafa@ha life career that fitsur own concept ofvho we areboth
socially and psychologically (Gottfredson 200Bhe process of career development plays out
overmultiplest ages of a, susheas edationdesrly schoolegthrough tertiary
studies) gaining empbyment mid-career changes and retirement Careerdevelopment
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theores provide methodsfor explaining howdifferent factors operate together to determine

career

Significant career development takes place during adolescence, usually while students are

choi

ces

over a

personbs | i

f e.

junior high schooland senior highschool. Students begin to clarify their career identity

(Erikson 1963), develop an awareness of career interests, and undertakeetatexbtasks,
such as career planning and career exploration, as they increasingly think about their future

career (Suer 1990). Good career development is therefore essential as panioofhigh

schoolto seniors c h o o |
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The Ithaca Group20p19) was commissioned by the Australian Government Department of

Education and Training to explore career education within the Australian Curriculum. They

define career educatiars:

The development of knowledge, skills and attitudes through a plannghmpraf
learning experiences in education and training settings which will assist students to
make informed decisions about their study and/or work options and enable effective

participation in working life(p. 6)

Careers developmertheory underpins thetheoretical methods used tastablishcareer

education practices, both nationally and in schools.

Niles and HarrisBowlsbey (2017, pp. 36) havesummarisedhe keycareerdevelopment

theories (Tabld) that arecurrently used by career development researchers

Theory Theorists Orientation Key Constructs
Work Adjustment Rene Dawis I Trait-factor i Satisfaction
Lloyd Lofquist f Careerchoice/ | Satisfactoriness
adjustment  Personin-an environment
1 Correspondence
Life -space, Life Donald Super 1 Developmental 1 Life span
Space 1 Career stages
1 Career development tasks
1 Life space
1 Selfconcept
1 Career maturity
i Career adaptability
Personality Theory | Anne Roe i Personality Theory  Early childhood experiences
of Career Choice / Psychodynamic | § Needs hierarchies
1 Field/ Level
Circumscription, Linda 1 Developmental/ 1 Circumscription
Compromise and Gottfredson sociological 1

Self-Creation

Career choice

development

Compromise
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Vocational John Holland i Person i Congruence
Personalities and Environment 1 Consistency
Work Environments 9 Career choice 9 Differentiation
1 Vocational identity
Learning Theory of | John Krumboltz | 1 Sociallearning 1 Learning experience
Career Counselling 1 Career choice 1 Seltobservation generalisation
development 1 World view generalisations
1 Taskapproach skills, actions
1 Planned happenstance
Social Cognitive Robert Lent, 1 Social cognitive 1 Selfefficacy
Career Theory Steven Brown, | { Career choice f Outcome expectorations
Gail Hackett development 1 Personal goals
9 Triadic reciprocal model
Cognitive Gary Peterson, | 1 Cognitive career | § Pyramid of information
Information James Sampson choice processing CASVE cycle
Processing Jr., 1 Executive processing domain
Approach Robert Reardon, f Career thoughts inventory
Janet Lentz
Career Construction | Mark Savickas 1 Differential, 1 Vocational personality
Theory developmental, 9 Life themes
and dynamic 1 Career Adaptality
perspective of § Career Style interview
careers
Integrative Life L. Sunny Hansen| § Contextual career | 1 Social justice
Planning choice / 1 Social change
adjustment 1 Connectedness
9 Diversity
1 Spirituality
1 Integrative life planning
inventory
Postmodern Vance Peavey 1 Constructivist 1 Meaningmaking
Larry Cochran 1 Narrative 1 Career problem
1 Life history
1 Future narrative
Chaos Theory of Robert Pryor, I Selforganisation |  Attractors
Careers Jim Bright and change; 1 Patterns
phenomenalist i Patterns and Fractals

Table 1: Key careers development theories

This research foceson the twokey theories that investigate the careleoice development

of school age studensGot t fredsondés Theory of Ci+cumsc.]

CogniWhileKe utdroée ¢z 6Bl

Learning Theory of Career Counselliatgo focused on career choice developmentag not

Creationand Lent Brown and Hackelts Soci al
selected due to its focus within the workplace of individuals currently employed, which is
beyond this researchihe other career development theories listethinle1l werenot selected

as their focus was not on career choice development of school age students.
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2.3.1 Gott fr e dreayobG&rcumscription, Compromise, and Self -

Creation

Got t f r €20802,020@xheory of Circumscription, Compromise, andSelf-creation

describes the process of formulatimgreer aspirations in childhood and adolescence
Gottfredsod s t h edevelgpedva sa d d r e s swhy do ehildjen seent to-@eate i

the social inequalities of their elders long before theyndedves experience any barriers to
pursuing their dhetheorgeamines thedcOnpromiges pe@lk jnake in

their career aspiration, particularly as they relate to getyped learning and experiences.
Compromise involves the process iofiting career choices due to prestige, geftgipe, and

field of i nterest (Gottfredson 1981). Gottf
choice is an attempt to place oneself in the

Thus, she dérs a developmental and sociological perspective of career development.

Peopl e distinguish occupations a cfenonindyj ng t o
occupational pr e s Gattfgedspn 2608)d88)f Gotdreddon (200 assents k 0 (
that floccupational prestige is positively correlated with the degree of intellectual capacity
required for job performandée A p e r somaed snteracks Iwith their occupational
stereotypes. When people make career decisions, they determsinguithbility of an
occupation by considering perceived gender appropriateness (most important), prestige
(second in importance), and the degree to which the occupation will fulfil their preferences and
personality needs (|l easptamperpbacupat iThealiz
Asocial spacedo (2002, p. 91) represents a pe
contends that people compromise because they typically easfpood enough occupation,

rather than for a great on&his is because a great choice requires more intensive values
clarification and determination @ilternativeratherthana good enough one. People become
indecisive when they perceive the options within their social space as undesirable.
Occupatiom | satisfaction hinges on the degree t
implement a desired social self, either through the work itself or the lifestyle it allows self and
familyo (2002, p. 107).

Circumscription involves the process of eliminating wegtable occupational alternatives

based primarily 0 gender andorestige; anchighlights the fact that young people begin

el iminating occupational options fias soon a
among peopl e and OR,p.\1&l}k The dircbimdcription progessoiguided by

five principles (2002, pp. 995).
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The firstprinciple notes that circumscription is guided by the growing capacisfiuafentso
understand and organise complex information about themselves and the world as they progress

from magical to abstract thinking.

The second principle reflects the belief that because occupational aspirations are inextricably
Il i nked wi tdnceh oceupationad mrdfefences reflect attempts to both implement

and enhance it.

The third principle is thastudentsbegin to grapple with more complex distinctions among
people (for instance, perceptions related to prestige) while they are still irdbtesg of

integrating more concrete phenomena, such as geolést into their selEonceptions.

The fourth principle emphasizes the belief thaidentgrogressively eliminate occupational
options as their selfoncepts become clearer and more complethe same time, Gottfredson
notes that fpeople reconsider optidyper t hey
and prestige only when they are prompted to do so by some formative new experience or some

notable change i n @R0ZpPIS5). soci al environmento

Finally, the circumscription process is gradual and not immediately obvious despite its strong
effect on the person undergoing The theory provides concepts describing boundaries and
motivational dimensions related to the formatiocafeemspirationgHerr, CramerandNiles

2004). Gottfredsod 1981, 2002, 2005theory of career developmentdentifies the
importanceofselfc oncept and how work can provide mea
life (Jena and Nayak 2020)

Hu et al. (2020) an€ochran et al. (2011) investigated the relationship between adolescent
occupational aspirations and midlife career success in mental health. The model for adolescent
occupational aspirations was oflGeumserptbndnd om Go
Compromise. Thee two researchpapes examined whether parental socioeconomic status

(SES), ability and gender predict adolescent occupational aspirations and influence career

achievement in later life.

Miyamoto and Wicht (2020utilised Gottfredso® 1981, 2002, 2005theor of career

developmentin their investigation ofagerelated changes imdolescents’ occupational
aspirations Thar research examined thedfects ofsocioeconomic status (SES) of aspired
occupationon a longitudinabasis acros80 years, findinghe developmental trajectories of

the SES of occupationalspirations seem to be similar across-egfeorts These principles
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operate throughout the stages of cognitive developifiatile 3 that Gottfredson (1996)

delineated to describe the circumscription process

Stage One: Orientation to| The first stage occurs between ages three and five (kindergarten anc
Size and Power schooling); and reflects the onset of object constancy in cogn
development. At this stage, skris classify people in simple terms such
big and little, strong vs. weak, orienting themselves to the size differ
between themselves and adults. During this stage, students also ¢
recognise occupations. It is during this time that they stambve away from
reporting that they would like to be animals and fantasy characters whe
grow up (Gottfredson 2006). There is little discounting of actual ca
happening this early in their development.

Stage Two: Orientation to | This stage occurs between ages six and eight (primary school). Here, st
GenderRoles become aware of the different gender roles of men and women. They
dichotomouslyi good / bad, rich / podrand attempt gender role stereotyy
as behavioural impetiges. Their occupational aspirations reflect a desir
behave in ways that are appropriate to their gender, manifesting in their
that certain jobs are for men and certain jobs are for women. It is durin
stage t hat st ud eerdblegendes weleo pé thh
Gottfredson 2005). It is during this time that work specific to female cal
in Science, Technology, Engineering and Mathematics (STEM) should
to be applied before the female students have discounted these ty
caeers (Gottfredson 2006).

Stage Three: Orientation to| During this stage, which occurs between ages nine and thirteen (late p
Social Valuation andjunior high school)students think more abstractly and become awa
social class and prestighey are acutely aware of differences in social stz
which occupations have higher status, what personal attributes are nee
get highpaying jobs. Students start to consider factors such as what r
someone be considered successful. They reaipations not in line with
their perceived ability levels nor approved of by their social reference g
social class and ability determine the tolerdbleel boundary which
represents the lower limit of occupations they are willing to consider Kw
occupations are beneath them and, therefore, not worthy of
consideration). Students also establish a tolerefitet level based on th
upper limit of effort they are willing to exert and the risks they are willin
take (occupational goals thatre not beyond their ability to achieve
Together, these levels determine the zone of occupations students ¢
acceptable (Gottfredson 1996). They eliminate from further consider
any career path that they see as too low in prestige, irrelewantjane or
that seem to be out of reach in terms of ability or effort required (Gottfre

2006).
Stage Four: Orientation to | During this stage, which starts at age fourteen (senior schooling and t¢
the Internal, Unique Self education), adolescenbecome more introspective and seifare. Engaging

in more abstract thinking than before, adolescents begin identifying inte
generated goals and sebncepts and explore occupational opti
congruent with these. Asvel@mentefupt
into conscious awareness during
a shift as emphasis turns from eliminating unacceptable options to ident
those that are preferred and acceptable. It is now that the proce
compromig appears. Compromise involves eliminating options becau
factors such as their perceived inaccessibility. Compromise ma
anticipatory (prior to actual encounters with external barriers) or experig
(after actual encounters with external bagjer

Table 2: Four stages of Gottfredson's circumscription process

Gottfredson (1996) notes that, traditional, career development interventions occur during stage
four, when people are attempting to crystallize and clarify theircegli€epts. However,
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Gottfredsonds theory highl i ghngpeopldio earlienpor t a
stages of development, often in the form of career education progantsprogramshould

focus on helping young people explore a full range of occupational options to promote
systematic exploration in career choice {f@edson 2005). Interventions that address gender

role stereotypes and expose students to options across occupational levels should be
cornerstones of such programs. Gottfredson posited that career education programs must be
sensi tive t dcognitive desetopnseidt, expese students to a wide range of career

options, and foster awareness of the circumscription and compromise process.

The challenge that this has on IT education and the IT industry is that sGmoeptions of

IT is that itis seen as mundane and repetitive. This has resulted in many students eliminating
it from consideration as a career during these junior high school years through circumscription,
and once this occurs, it is very difficult to reverse.

2.3.2 Lent,Brown,and Hackettods Social Cogn(@S€3dTye Career Th

Social cognitive career theory (SCCT) (Brownd Lent 1996; Lent 2005, 2013; Leand

Brown 2002, 2006; Lent et al. 1996; Lent, Broaumd Hackett 2002) provides a conceptual
framework for understanding how people develop camated interests, makareeichoices,

and achieve career success and stability. SCCT builds upon the assumption that cognitive

factors play an important role inregr development and career decision making. SCCT has

some | inkages to Krumboltzds | earninapd t heor
Krumboltz 1996)L e n t et al . (1996) not ed, however,
t heory i n s €Viemore tonograed with théspecific cognitive mediators through

which learning experiences guide career behaviour; with the manner in which variables such
as interests, abilities, and values interrelate; and with the specific paths by which person and
contextual factors influence career outcomes. It also emphasizes the means by which
individual s emphasi ze personal agencyo (p. 3

complementary to traftactor and developmental models of career behaviour.

Social Cognitive Theory (SCT)
SCCT draws heavily r o m B a n d u SoeabGognifiveé Dh8oBySCT). Specifically,

SCCT i ncorporates Bandurads triadic recipro
personal attributes, the environment, and overt behavibusp er at e as i nt e
mechanisms that affect one anothedhbi r ect i onal l yo (Lent et al

triadic reciprocal model, SCCT highlights sefficacy beliefs, outcome expectations, and
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personal goals. Thus, SCCT also incorporatesareh, applying se#fficacy theory to the
career domain (HackeindBetz 1981; LenandBrown 2@2; LentandHackett 1987).

Bandura (1986) defineselre f f i cacy bel i efs as fnApeopl eds | u
organi se and execute courses of action requi
391). Selfefficacy beliefs are dynamic sditliefs and are domain specific. Sefficacy

beliefs provide answers to questions pertaining to whether we can perform specific tasks. Our
beliefs about our abilities play a central role in the career deaisaking process. We move

towards those occupations requiring capabilities we think \kerelitave or can develop. We

move away from those occupations requiring capabilities we think we dmoesés®r that

we cannot develop.
Bandura (1986posits bur sourceshatshape seiefficacy beliefs:

1) personal performance accomplishments,
2) vicariouslearning,
3) social persuasion, and

4) physiological states and reactions

The most influential of these sources is the first (personal performance accomplishments).
Successful accomplishments result in more positive or stronger depegific, selefficacy

beliefs, and failures lead to more negative or weaker despesnific beliefs.

Outcome expectations are beliefs about the outcomes of performing specific behaviours.
OQutcome expectations include our bel blefs ab:¢
reward for successful performance), stected consequences (such as pride in oneself for
mastering a challenging task), and outcomes derived from the process of performing a given
activityo 86 pb.88l) Oucomexpéctatioris thfluence job behaviour to a lesser

degree than se#fficacy beliefs. Thus, outcome expectations are what we imagine will happen

if we perform specific behaviours.

Personal goals also influence career behaviours in important ways. Perstsatlgoe to our
determination to engage in certain activities to produce a particular outcome (Bandura 1986).

Goals help organise and guide our behaviour over long periods of time.

The relationship among goals, sefficacy, and outcome expectationE@nplex and occurs
within the framework of Bandur ads pérsbéalB 6 ) tr
attributes, external environmental factors, and overt behavidhig. model describes how

personal inputs (predisposition, gender, and race)aicttevith contextual factors (culture,
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geography, family, gendeole socialisation) and learning experiences to influence our self
efficacy beliefs and outcome expectations. -Béfitacy beliefs and outcome expectations

turn, shape our interests, geahctions, and eventually, our attainments (Lent 2013). However,
they are also influenced by contextual factors (job opportunities, access to training

opportunities, financial resources).

Self-efficacy perceptions have been found to influence decisionst athat behaviours to
undertakgBandura, et al. 197 BetzandHackett 1981), the effort exerted and persistence in
attempting those behaviours (Barliremd Beattie 1983; Brownand Inouye 1978), the
emotional responses (including stress and anxiety)eafidividual performing the behaviours
(Bandura et al. 1977; Stumpf et al987), and the actual performance attainments of the
individual with respect to the behaviour (BarliagdBeattie 1983; Locke et al. 1984; Schunk
1981; WoodandBandura 1989)Self-efficacy has been identified to be a strong predictor of

academic achievement, course selection, and career decisions across domains and age levels.

Lent et al. (1996&xplored the relation of sefffficacy to educational choice and performance
by assessing the extent to which sffcacy, inconjunctionwith other relevant variables,
predicted academic grades, persistence, and perceived career optionsseighice and
engineering fields. They found that sefficacy contributed to the prediction of grades,

persistence, and range of perceived career options in technical and scientific fields.

Within the school environmenmastery experiencen a studyarea washe mostimportant
source of selefficacy (UsherandPajares 2009)Contextual factors such as gender, ethnicity,

academic ability, andareer areaslsoinfluencea st u d eefidady.s s el f

Ther el ati onship between the social cognitive
and perceptions of barriers in career exploratiasinvestigated bysushue et al. (2006] heir
research i1identified ,sk&f e€falffueeemnmoced eicantisui doenn tnsa

development and career exploration behaviours.

Pinquart et al. (200dhvestigated whether academic sefficacy and grades in school at the

ages oftwelve to fifteenwould be associated with job satisfaction at the ageventy-one

The researcfound that individuals with high sedfficacy and better grades were more likely

to be satisfied with theirjob§ he r esearchers propose that nc
schootbased interventions that focus on the increase of academgffeedy and academic
capabilitie® 344).
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Self-efficacy in the sciencesf junior high schooktudentswas investigated by Britneand
Pajares (2005)he confidence with which students approach scibaseébeemcknowledged

as a potentiy powerful influence(Whigham et al 1999; Britner and Pajares2001;
Kupermintz 2002; Lawand Roeser 2002)A studenis belief in their ability to succeed in
science tasks, courses, or activities, or #swénce selefficacy, influences their choices

of sciencerelated activities, the effort they expend on those activitiegjeberminatiorthey

show when encountering difficulties, and thdtimate success they experience in science
(Bandural997; BritnerandPajares2001; ZeldinandPajares2000).Students were found to
shape their choices for science in a variet.y
efficacy with respect tgcience, occupational images of working scientists, relationship with
significant adults and perceptions of school sciefiteaves 2005)This makes seléfficacy

a prime focus forscience educators who want to increase student accomplishment and

engagerant in science.

The heuristics students use as they form their mathematiesffsedicy was examined by

Usher (2009) Studentswith high mathematics sedfficacy reported having high levels of
achievement in mathemati®andura (1997identifiedthat the interpretations students make

of their past successes and failures serve as an important source of information alsmlk their
efficacy. Mastery experience was also found to be a powerful source efffietfcy. When
students feel thehave mastered requisite subskills, when they have accomplished difficult
tasks, when they interpret performances as successful, they develop a robust belief in their

personakfficacy (Bandura et al. 197.7)

Compeauand Higgins (2015) discuss the role of individuals' beliefs about their Information
Technology (IT) sekefficacy in the determination of IT use. IT sefficacy was found to
exert a significant influence on individuals' expectations of the outcomes of lTsititeir
emotional reactions to IT (affect and anxiety), as well as their actual IT use. An individual's
self-efficacy and outcome expectations were found to be positively influenced by two factors,
the encouragement of others and others' use of I'einvitork group. The research found that
seltefficacy represents an important individual trait, which moderates organizational

influences (such as encouragement and support) on an individual's decision to use IT.

The relationship gafefiitacy towaldsalnfosmatiom Teshhologly dast s 6
been identified by numerous researchersfastar in the limited number of females studying
and choosing IT caree®arental support, teacher expectation and social support for using IT

have beenidentfed as f actor s t h aefficacyioivdrdséfnce a st ude
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The relationships between gendeosvards IT self-efficacy, perceived parental suppprt

perceived teacher expectatipaad perceptions of the nature of IT instructwereexplored

by Vekiri (2009). Perceived teacher expectatioasd parental supporvere positively
associ at ed w-efficdcy Rerceptbres that BT tearrsing &cfivities were creative and
personally meaningful wa s interesd in ff Mhe findinga aoft pr e c
this study indicated thahenandw o me sefi-efficacyare differentially affected by parents,

teachers, andllinstruction.

Vekiri and Chronaki (2008) examinedhe relation$ip betweenhome IT experiences,
perceived sociaupport for using IT, and sedffficacy about IT learningvith primary school
studentsThe research found thatl students usetl at home butidentified thatthere were
gender differences ithe amounand type ol T use.Perceived support from parents and peers
to uselT were identified as factors that contributed to positive IT-sHi€acy and value

beliefs

The effects of seléfficacy on the academic and career choices of females who seleateér
in mathematics, science, and technolegs investigated by Zedliand Pajares (2000)The
research found that women had to have a higher leymregverance and resilienity\an men
to overcome academic and career obstaclegmledominateccareer domas than for females

operating in more traditional fields.

2.3.2 Lent, Brown and Hackett 6 $ocial Cognitive Career Theory  (SCCT)

Social cognitive career theorsCCT) (Brown and Lent 1996; Lent 2005, 2013; Lent and
Brown 2002, 2006; Lent et &996; Lent, Brown and Hackett 2Q0Rrown and Lent 2019;
Lentand Brown 2019Lent and Brown 2020s particularly useful in addressitigetwo areas

of career concern: performance attainment and persistence at overcoming obstacles.
Performance is influenced by ability, sefficacy, outcome expectations, and goals. Ability
affects performance both directly and indirectly through influenseigefficacy and outcome
expectations. According to LemstndBr own (19 9 6 )-efficaGyHandganteipateds e | f
positive outcomes promote higher goals, which help to mobilekesastain performance
behaviouro (p. 318) . P r orgelwhan sndividuals pramaterely d e v
foreclose on occupational options due to inaccuratee$igtficy, outcome expectations, or
both, and when individuals forego further consideration of occupational optierie tarriers

they perceive as insurmountable (L2013). Career development interventions in SCCT are

often directed towards sedffficacy and outcome expectations.
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AMe basic process for facilitating interest
between selefficacy and demonstrated skill dinbetween outcome expectations and
occupat i on a lBrownmarfdbentm396 p. 357).8tudénts can be helped to modify

their seltefficacy beliefs in several ways. When ability is sufficient buts#i€acyis low due

to factors such as racism and gend#e stereotyping, students can be exposed to personally
relevant, vicarious learning opportunities. Students with sufficient ability but loveieldcy

can also be encouraged to gather abikthated datdrom friends, teachers, and others to
counteract faulty sefficacy. Educators can also warkllaborativelywith these students to
construct success experientesstrengthen weak sefffficacy. In processing these success
experiences, educators canltdage students when they identify external attributions for their
successes and disregard internal, stable causes for their successes. Thus, the four sources of
selt-efficacy can be used as organising structures for career interventions (Lent 2005).

RogesandCreed (2011) used social cognitive career theory to investigate career, sholte
as career planning ancareer exploratiorwith senior secondary school studerts an
Australian contextThey investigated thiéhiree main sociatognitive variables of sekfficacy,
outcome expectations amdreergoals,0 n s t wateerrplarmiag and career exploration
Career exploration was found to be associated watieergoals and career planning was

associated with sekfficacy.

The role of personality, social supports, and the SCCT variables eéfBedfcy, outcome
expectations and goals in explaining the car
and explorationwas tested by Rogers et al. (200Career exploration wafound to be

associated with goals and social suppaaseer planning was associated with-gfficacy.

Rogersand Creed(2011); Rogers et al(2007) both indicate that studedts car eer pl a|
results fromhaving high sekefficacy in their chosen careareaanda st udent 6s ¢

exploration results from having clear goals godd social support.

Social Cognitive Career Theory (SCCT) highlights the importance tha¢féekcy, as well

as outcomes expectations and other personal and environment factors (gender, culture, barriers,
and supports) pl ay -image. SOCa gxamngbe eonddions thak can 0 s S ¢
' imit or strengthen t he-imagb.iPérdoraly entiranmentalfandu e n c ¢

|l earning experience variables are seen to in
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2.3. 3 Adya and Kaiser (2005) Social and Structural Factors

Ashcraftet al. (2012) report that botstudent genderbave either little knowledge, or an

incorrect perceptiagrof what an IT career involves. Girls typically see an IT career as for men

not women and think that it is O6nerdyd and i
with little interaction with other people (Ashcraftal.2012). In promoting IT, manprograms

aim to counter the stereotypical images that girls have of IT (Craig, Lang and Fisher 2008).

There are many factors which are known to in
further, including the influence of parents, family aneers; the availability and use of
technology at home; early exposure to IT; informal education outside the school; and the
stereotypical image of IT careers promoted in the media and popular culture (Endter

Boersen 2017; Hunteand Boersen 2016; Gorbhevaet al. 2014; Craig, Fisheand Lang,

2007; Lang, 2010; Baimand Rice, 2006; Ashcrafet al. 2012; Clayton, Beekhuyzeand

Nielsen, 201D

Although there have been many intervention programmes implemented to improve the gender
imbalance in the ITprofession, gender diversity in practice has not improved significantly
(Gorbacheva 2019; Craig, 2015; Loiacono et al, 2016; Trauth, 2017). Gorbacheva, Craig,
Beekhuyzen,and Coldwele i | son st ate that Omore empirice

[thelassumpti on that career intentions | ead to

Adya and Kaisdr £005)modelfocused primarily on girscareer choicemgvestigatinghow

social factors (family, peegroup, and media), and the structural factors (teachers and
curricuumican play a role in either -sfficacgandtheirheni ng
outcome expectations of IT careers, leading to career chdibesesocal and structural

factors have beeampplied more generallyp bothgendes in the following research

Social Factor:  Family

According to Dryler (1998), during chitod and adolescence, one of the most influential
contexts of socialisatiois the family. BarkeandAspray (2006, p. 25upportDryler (1998)

and state that fischool poli ci es swdedishitrwacher s
influence is greater than that of falaettind yo. F
of the family, have been found to contribute towards the decigibstudents to enter IT

education and careers (LaagdMcKay 2006).Quite possibly, the economic situation of the
familyal so pl ays a r ol e ichoices,twithchdarge rudbertobfantiliesi ¢ a |
having both parenis the paid workforce (LangndMcKay 2006). In their study of Australian
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IT enrolment factors and trends, LamgdMcKay (2006) foundtat fit he emer gent
high family expectations inflencing career choices of studentand supports the earlier

findings that technically educated paresti®©ngly influenced career pati their daughters
(LangandMcKay 2006, p. 54)Dryler (1998) found that the influence of families, especially
parents, on a studentds career choice was mo
actively engaging in the use of technolo§4ill, while many students gather career knowledge

from family members, who act as role models for a variety of professiong) thvenumbers

currently in the IT profession, few would have had personal exposlUFgtofessionals apart

from their school teachers.

Relationships with parents and siblings asually the strongest early relationship and involve
exposure to the possible and appropriate roleddtin genders (Barkeand Aspray 2006).
Studentgmay also beexposedo unintentional and stlle gender bias in the home by parents
(GurerandCamp 2002)Parents are often unawadhat they are teaching their children gender
roles through nonverbalues agheir own gender orientations are firmdgtablished (Henslin
1999). AThese |l essons cont i np&3)tidentmeggdero ut ¢ h
observers and notice the role their parents take in everyday life (Maagdissher 2002, p.

21), andstudentdrequently model their behaviour on their sasex parent (Moormaand
Johnson 2003). MargolendFisher (2002) also fountthat parents, particularly fathers, were
moreactively engaged in IT activities with their sons thath their daughters. The IT attitude

of their parent potentially provides inspiration for some, or despair for others, especially
females, as there is absence of strontechsavvy female IT role models in the home

(MoormanandJohnson 2003).

PaaandMc Whi rter (2000, poirls aAdlbpys idemtified dheirt parants asfi b o t h
i mportant i nfluences &arltyweparemaraleri expl oe
career planning has been clearly found to have a pobeaeng on the choice of IT as a career

(Adya and Kasier 2006 Additionally, parent8s u pport f or a chiwdsdds c a
found to have a direct effect on the likelihood of seeking and listening to parental advice about
careeroptions(Mes zar os et al . 2006). AThe trust pl ac
override the authority of others, like advisors andi@culty members, who are better
acquaintedvith a wide range of career options, especially in higethnical fields, but are

|l ess trusted because t hey(Maszaromedadl 2006) p.W66)a st u
Dryler (1998) also found thatudentsoften makecareer choices in the same area as their

parentsod expertise because of d bbainiryeheii e f t h
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assistance in this particular arédoreover, Dryler (1998) established that serndlzss and
highly educatedgarents promoted gender atypical occupations riwar less educated, or

working-class parents

ARAs fathergsntboehoneegtol sbdéd <career choices
workforce, educating parents about IT career optionsisimportat Adya and Kai serl
286).The importance of educaty parents about IT careers is strengthened by the research of

Hinds and Croft (2006), who found that parent perceptions about IT careers were mostly
negative These perceptions were that: IT careers could pay well, but there are few job
opportunities; theré a high turnover rate; it is solitary work; it follows a boousbcycle;

and thatt is a hard and competitive fieldtoenterur t her mor e, Amot hers ¢
additional resources about IT and other str@alitional careerso that theguidancethey

provide to theirdaughterssupports the consideration of a wide rangecod r e e r optio
(Meszaros et al. 2006, p. 965).

Social Factor: Peers

In the absence of mentors, peers may possibly influence careersgiaésabella 1985)Peer

groups in the teenage years have limited irhgac career, rather they influence social
responsiveness, behaviours, fashion styles,attitddes Adya and Kaiser 2005Reers can

exert a powerful i nf | heleanicurlchaices. (BarkeahdAbpthyp s b e | |
2006; Henslin 1999) fidierefrl uence chil drenods beliefs a
appropriate and possi bl e gendaSakerpred Adprayr man c e
2006, p. 34). In addition, males and femades likely to engage in diffent activities and

acquire different competencies, patterns of expectationgsandiong-term goals if their

peers reinforce traditional gender role behaviours and valwek¢tet al. 1999)Moreover,

Adur i ng apgkerlinBusnces padieularly of boys airls, impacts on femalself

concept, sefefficacy, classroom experiences and external goal orientatioh Ady a and Ka
2006, p. 283).

Student perceptions and attitudes towards IT are affected by the viewendsfor peers, and
friends play a role in student course selection decisions (MargaolisFisher 2002).
Throughout the teenage years, individuals feel an increased need to conform to thes qualit
that their peers feel are acceptable (Bawkad Aspray 2006). Students are also generally
concerned ahg being teased or bullied about being déiet and avoid subjects activities

that make them appear that way. In order to avoid negative attention from their peers, students

are more likely to choose subjects that are locally considered to be appropriate for their gender
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role (Barkerand Aspray2006. IT classes in secondary school are predominantly filled with
male students; consequently, the female students have few female colleagues to share ideas
and stories with. They are also more likely to stand out in the class and feel more

uncomfortable

Peer networks can influencet u d ecadnscomotivation by being a source of social
interaction, by allowing them to observe the interactions of others and providing access to
activities (PintricrandSchunk 2002)It may be useful to use students Wwiave been educated

about careers in schebhsed interventions to facilitate career awareness and the information
gatheringprocess amongst their peers (Ream McWhirter 2000). Likewise, according to
MargolisandFi sher (2002, p. 115), fAsome of the bes
GurerandCamp(2002 also recommend that in classrooms girls be paired with other girls to
encourage equal acce3$is would also provide girls with a support system.

Social Factor: Media

The mediaas played an important role in providing hours of entertainment to individuals. The
millennial generation are spending up to nine hours a day engagmgdia consumption
(Goldsborough 2016). While the amount of consumption of media is higimedia has little

influence on motivating career choice, rather their focus is on enhancing gender stereotypes
that focus on physicainage (Adya and Kaiser28DfiWe | i ve i n a cul ture

in manipulating outhoughtsand att i t ude sriezel2009 p.4d0). i mageo ( F

Soci al media has become the millenni al gence
entertainment. Eightjive percent omillennials utilizing social media in some form and three

percent viewing their news on social media sites (American Press Institute 2015, Johansson
2016) Gruman 2016 and Nhan et al. 2015 found that career portrayals on social media
platforms do not amrately reflect reality. With the high consumption of social media by
millennials, these unrealistic social media portrayals can have a negative impact of their career

decision making when their social media developed expectations meet with reality.

Otherforms of massnedia, such as television, movies and magazaiesplay a large role in

influencing people® impressions of IT Gurerand Camp 200 2) and nAenha
stereotypes that emptiae physical image ( Adya and KaiMasrmeda0lO0 6, |
images of IT carry implicit and significant messages about gendles; computer
programmers and developers are often depicted as men, while the users are frequently female
(BarkerandAspray 2006 Aral and Walker 2012, Henderson df@nklin 2007.
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Students who have not had actual exposure to tetaag} IT students or professionals in the

IT industry rely on images in popular culture (Gead al. 2006) fiFor students living in a
mediasaturated society who have no acces$eope in the field, the Hollywood image
translates into a pereceied r eal i t yo ( Go)oTelevisient adweertising @@ 0 6 ,
computelgames also reinforce cultural expectations of gender and gardsstypes (Henslin

1999) For instanceinaccuratemedia sources report that women cargextetically compete

with men in technicdiields, which encourages females to avoid these g@asrandCamp

2002).

The things thatstudentslearn at school are reinforced Abme through family and
entertainment, with television, musend movies reiterating gender stereotypes (Kimmel
2004).1t is problematic that there is a distinct lack of both fictional andweald role models
within mass media and, where they do exist, they reinforce unflattering and negative
stereotypeand spread misinformation about the use of IT inweald situations (Multimedia
Victoria 2001 Aral and Walker 2012, Henderson and Franklin 2007, Huey and Brol).2015
Often, archaic stereotypes are produced and reproduced by the medieent television
dramas such as NC#d Criminal Mindsboth naleand female Ilexperts areften portrayed

as antisocial, powerful and intense or gedkjcLeodet al.2013) Few studentsaould identify

with these role models

Most advertisements in computer magazines also only show male users, or women being
assisted by a male aworker. Women will not find role models in these magazines (Carey
2001). There has been some improvement over the years with trade journals shomary

in professional roles, but the problésrithat teenagers do not usually access this fonmealia

(Adya andKaiser 2006)One of the recommendatiotisatboth Beekhuyzen et ak@14) and
JepsorandPeri (2002) make to encourage women into IT education is to create biographies
and successful stories of women in tilat women camead Severalresearchers are now
pointing to the Internet as a means to provide role models and overcome negative stereotypes
(Carey2001; Jepsorand Peri 2002). The Australian Computer Soci€greer Foundation
InteractivelCT Career Wheel has been developed to includieo biographies for eachr

career pathwith a good representational mix of genderslirprofessional aspects of the IT

profession.

Structural Factor: Teachers
Teachers are expected to be highly competenyatted quality curriculum and prepare their

students for future careers, but many teachers are-pneleared to deliver the IT curriculum
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in the classroom (Goldman 2003). Students are being taught by teachers with a disparate range
of IT skills (Barkerand Aspray 2006), partially due to the level of exposure and training the
teachers have received in their yservice and irservice education, and their access to
software and hardware (Goldman 2003). While teachers are expected, through cultural or
organsational pressure, to undertake training to improve their IT g@diddman 2003), many

of them struggle to keep pace with changes in technoldgitiinediaVictoria 2001).

To prepare students i, teachers must have the knowledge and abilitte&@hrelevant
content (Margolis et al. 2012). However, perceptions among teacheadmimdstrators is that
teaching and learningT is daunting and technicallghallenging (Yadavet al. 2017).
Specifically, schools have a lack t#achers with the knowledge and ability to provide
computer science instructiq@zturk, Dooleyand Welch, 2018).T curriculum may not be
enough to guide teachers who decide to teach the conweefhtsut having a clear

understanding of the content (Ozturk et al., 2018).

BarkerandAspray(2006) reiterate the need for these teachers to undertake training in IT areas,

as well as the need to provide teacheith the time to be able to implement IT effectively in

the classroom. For example, Laad Pratt (2004) found that, on average,ddordinators (a

teacher whee supports the IT professional developmentteg#chers and coordinates IT
implementation in thie schoo) spent the equivalent of one ntoh 6 stimé woitk doing I'F

related professional developmeptimarily in their own timeWhile these IT coordinators are
respected by their colleagues as leaders, this role is often seen as an additionaldariofo

of their normal teaching responsibilgi€LauandPratt 2004). BarkeandAspray (2006, p. 43)
believe that Apolicy has not enabl ed teach

incorporaten e wf ound access into effective | earning

Technology is evolving at an exponential rate and, over the years, tehalalgo changed

by reflecting new technological developments (Goldman 2003). IT is now considered an
integral part of the curriculurand pedagogy(the Australian National CurriculunDigital
Technologies and th@ueensland Studies Authority Technology cuidien arediscussed in

section 2.4)but this complicates the demaradsd issues around effective teaching practices.
Teachers who did not grow up with IT frequently assume that the teaching methodéesed

they were students will workist as well for their current students, but Prensky (2001 3)
states At hat as s umphereis alsoamsexpectatioh that theenumberaol i d 0
teachers who have all the required skills to integrate IT into their pedagogy is increasing at the

same rate as the technology, but ttiees not match reality (Goldman 2003). Teachers also
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need to consider the tools that they use in their IT pedagogy. According t(?B0H), there

is often a male bias in educational software used within the classnatbnprograms designed

for students generallyooking like software designed for boyBlost teachers also see
computers as tools (Kingnd Bond 2001), and they may unwittingly be weaving gender
stereotypes into IT due to the software being used within the classroom (Huff. 2002)
Correspondingly, Dorman (1998) statkatit is the way that we use computers that reinforces

gender bias, not theomputer itself.

AfTeachers are generally perceived by their
expertise; theyhereby influence the opinions and behaviours of their students, both in short
and | ong t ardAspray 200B,gr 20)e Tehers are particularly important role
models for students (Downes 200#)ey need to inspire and engage students, who look up to
them, by showing that they enjoy and are comfortable and capable with IT. Furthermore,
additional researcbvidence shows thégdachers who rolenodel the use of IT in their teaching
practices help their students to build confidence and competence as IT gséfsfficacy
(Matthew et al. 2002)aving good role models in the IT classroom is also important for the
recruitment of students. The career decisiohsstudents, especially high achievers, are
influenced by amongst other factors, the kind of roh@delling and attention that they receive
from their teacher@Natson et al. 2002). Correspangly, CunyandAspray (2000) also report
thatseveralstudents confirm that having a teacher working with them and encouraging them
influences their decision to enter the IT domain.

Structural Factor:  Curriculum

filnevitably, theusediT]i n educati on shapes the teaching
P. 412).Teaching information literacy or fluency is not enough to prepare students for IT
careers, as it does not teach them the fundamentals of IT which are crucial frotibéBarker

and Aspray 2006). Moreover, the degree to which students are exposed fmteom
applications, programming and games varies between sdlBaosleerand Aspray 2006). For
examplefievenats c hool s t hat 6ar € odnmperd weirl ycwiemeasd i s t
ocomputer | i t e-tevelcuged skibsradt aairglhyt 0l dveoode et al
Resarch immow analysing the variety of IT use, rather than placing the problem with females,
Awhich i mplies the acknowl edg ebaeficial ad that t tec

nonrusers may be smo2008p. 2H.oi ced ( Gan

Considerable evidence points to the content and delivery of the secondary IT curriculum being

an important factor in interesting students to continue in IT pathways (Newmarch et al. 2000)

41



Chapter 2 Literature Review

Technology impacts every aspect of déifly, and software andardware interactions continue

to increase exponentially in school, work, and recreation @he@hou, 2017). Even though

computer use in classrooms is common for everyday teachingamedg, students often take

passive roles assers of hardware and software (Carter, 20etersand Araya, 2011) The

way that computers are introduced into the curriculum lacks the relevance and interest needed

to attract studentmto IT study or career paths (Scott 1996¢ott (1996) alsdelieves that
students fAmust be encouraged to use computer
across theurriculum andyiven the opportunity to develop an appreciation of the diveses

of commpMectLtarchad .an, Craig, (a6ad6Cobdwgest Nehhs o
overall technol ogy i nt erresaltis thatstudgnts arstitl nov e , it
interested i n under t akigher gl (2016)tantraig addlontprut i n g
(2009) reported that classroom lessons need to include actidi@secreative, challenge the

stereotypicaimage of IT being boring and anet just abouprogramming

The curriculum and teachers may also overly or sukwigforce gender differences and
inequalities(Kimmel 2004). IT courseelectioncan be influenced by parents, teachend
guidance counsellors steering the students away from these courses §BdAspray 2006).
Ashcraft, Eger, and Friend (201&jated that the curriculum should also demonstrate how
technology can improve peopfds/es. They found that girls are more positive towards IT
when the curriculum incorporates group work or cooperative assignmattisr than
individual projects. The pference for girls is for topics that tap into their interests and prior
knowledge (NCWIT 2015).

Primary and early secondary school students are first exposedeuthtionthrough the

integration of IT in the general school curriculum. It is usually avihen students leave the

junior high schoolyears of schooling that they have the opportunity to choose elective IT
specific subjectdVithout learningexperiences iprimary and early secondary schailidents

are not prepared tenrol and succeed ihiT classes in later years. Thosnissionleads to a

decline inenrolmentat secondargchoollevels(KraussandProttsman, 201 Hlowever, many

of the names given to, and images associated sdgttool IT subjects frequently do not reflect

the true nature or creativity of the subjects (Courtney etal. 2B06) t her mor e, At he
courses is based not solely on what they ehjaythe type of person they hope to be and the
type of person they hope t handAspreye@06, p3dhwi | | b
They also choose elective subjects based on their personal experiences and abilities (Young

2002). Another problem witthe secondary IT curriculum is its lack of relevance for further
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study programs. Currently, senior IT subjects are not a prerequisite for té€ftirggrams.
Universities have also found that the composition and content of IT subjects frequently do not
reflect thetypical tertiary IT curriculum (Sheard et al. 200By year eleven, students are
competing in the competitive tertiary entrance system, and it is often too late for them to
explore alternative subjects and careerwails, so previous experiencegunior high school

IT subjects are used in their decision process (Courtney et al. 2006).

Schools have both a manifest functigime formal education and transmission of skills) and a
latent functionwhich includes univesadity and hidden curriculum (Henslin 1999). The hidden

curriculum involves fAunderstandings, values
and the way materi al i s tBarkepphdiAspray( (2006apu e et ¢
statethai what i s taught at school and what stude

(and parentso) beli efs$ mmdrotuantwharnd kwloavtl e d g
Consequently, the naming and content of subjects, along with the elective naluctastes,

can cause the student to forego enrolling in elective IT classes because of misleading
information and student perceptior@irer and Camp (2002) recommend that, in order to

prepare students faertiary IT study paths, IT classes should be anpnted into the basic

school curriculum These classes should provide students with appropriate IT skills, and

interesting and challenging projects.

Niles and HarrisBowlsbey (2015)¥ound that subject selection and career decisions can be
affected by life experiences, personal values-lgativledge, selefficacy, and knowledge

about career8andura et al. (2001) indicateh at a s -efficacgisthetefect that thdir

own belieé about their ability to perform tasks successfully influence their actual task
perfor mance. | n c relficacy of iTgthedelief that tthey hatvedttee capabilityf

to perform I T tasks, i s a melfimage (Bandra &997) c on st |
Mclnerney et al. (2006) found that while thereraiseveralfactors that were significant to
student sé car e er -efichcy towaes Information Teshnotodpy eéhiatris the e | f

primary influence.

ThomasandAllen (2006) investigatethe perceptionthatstudents irtertiary education have
towardsIT as a careeit was found thafustralian undergraduatesedecidng not to pursue

IT careersdespitehe amount of exposure kb contenttheyreceivein pretertiary schooling.
Negative stereotypesuch as that professionals in these careers do technical work on a
computer all day and have few opportunities to work with otiesse found to detract students

away from studying IT.The research foundat fichanging these perceptions reqgaitbe
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computer profession to become more aggressiyeilitic relations and showcasing its stars
(Thomas and Allen 2006, 177. Negativestereotypesowards ITcausestudentdo struggle
to identify IT as afuture careefCusséCalabuiget al. 2018;Michell et al. 2017 Cussé
Calabuiget al. 2017Masters et al. 20)6Educatiorprovidersneed to reshape theurriculum

to makeit more appealing to potential students

Previous research has been undertaken (AppeéhitixGenrich, Toleman and Roberts 2014

into understanding the Social and Structural factors influencing student perceptions affecting

their decision to study information technology in later yearsgii ichool and at university.

This research was undertakesingfocus groups and a survey involving recent high school

graduates, to seek corroboration as to the impact these factors have on student perceptions of

Information Technology. The key finding§tbis initial research erethat the Curriculum and

Teachersaretwo factors that could be manipulated through an intervention career focused IT

curriculum atjunior high schoolevel to improve student perceptions of the IT discipline and

to improve the number of students considering further IT studies and careers.

The literature on career development theorgEntifies thatlearning experiences through
teachers and the curriculum can h a-effcacan
and their outcome expectations (BrommdLent 2012;Adya and Kaiser 2005

This literature has been used to review the initial overarching Research Qasesiidtined in

chapter 1From the literature, it was found that increasing studelfiefficacy and outcomes
expectations towards [Will impact studentSperceptions of IT career3he literature has
indicated a neethat a research stquestion isrequiredto further investigate this finding.
These findings are usad the development cdn IT Careers InteresiTCI) instrument to

measure the change in student petioegtowards IT careerd he research sufpuestion has
been identified as:

Research Question & What factors contribute to an information

technology career survey instrument to test changes in student
perceptions towards information technology careers?

The literature irsection 25 investigatel more appropriate Information Technology curriculum
for junior high schooktudents and teaching methods that have the highest poteintigiaict
the perceptionsf the IT discipline and IT careers in secondary education studemaslT

Careers Interest (ITCI) instrument was used to measure this impact.

The following sectionof the literature reviewoutlines the currennational curriculum

requirements forfoundation to year ten schooling in AustealiTheseguidelines play a

44

mp



Chapter 2 Literature Review

significant role in whatT curriculum is currently taughtlt examineshe currentievel of IT

careers curriculurthat is required to be taught.

2.4 Australian IT Curriculum

The Skills Frameworkor the Information Age (SFIA) is a practical resource for people who
manage or work in information systemedated roles of any type (SFIA Foundation 2015). It
is one of the underpinning frameworks for many profesdiancreditation bodies around the
world including institutional curriculum accreditation of Australian universities by the

Australian Computer Society.

The Australian National Curriculum is a set of consistent national standards for education in
Australiaacross eight learning areas: English, Mathematics, Science, Humanities and Social
Sciences, the Arts, Technologies, Health and Physical Education, Languages, and Work
Studies (Australian Curriculum 2019e). The Technologies area is divided into two subject
Design and Technologies, and Digital Technologies. The Design and Technologies subject
focuses on students using design thinking and technologies to generate and produce designed
solutions for authentic needs and opportunities (Australian Curriculur@f)20lhe Digital
Technologies subject focuses on students using computational thinking and information
systems to define, design and implement digital solutions (Australian Curriculum 2019a).
These two Technology curriculums are being implemented in foilendschool enrolment to

year ten. Appendix 2.2 contains the full sequence of content from foundation school enrolment
to year ten of the Australian Curriculum, Assessment and Reporting Authority Digital

Technologies Curriculum.

Outside of the Technologiearning area and the two subject areas, under the National
Curriculum, all other learning areas are also engaged in the use of Information
Communications and Technology (ICT) through the ICT General Capability whereby students
learn to use IT effectiveland appropriately to access, create and communicate information
and ideas, solve problems and work collaboratively in all learning areas at school. The
capability involves teaching students to learn to make the most of the digital technologies
available tahem, adapt to new ways of doing things as technologies evolve and limit the risks
to themselves and others in a digital environment (Australian Curriculum 2019a). There are
seven General Capabilities under the Australian Curriculum: Literacy, Numearémynétion
communications and technology (ICT), Critical and creative thinking, personal and social

capability, ethical understanding, and Intercultural understanding.
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The Queensland Studies Authority (2015) also has a foundation school enrolment tng/ear n
Technol ogy curriculum which is in use within
broader than Information Technology, focusing on the following two areas of knowledge and

understanding:

1 Technology as a human endeavbtwcusing on technolyy influences and the impacts
on people, their communities and environments in local and global contexts, and

1 Information, materials and systems (resourde$dcusing on resources originating
from different sources, existing in various forms and manipdleo meet specifications

and standards to make products.

Any intervention careefocused IT curriculum at junior high school level would need to be
designed to incorporate thdational Curriculum Technology Digital Technologies stand
learning objectives and the Australian Curriculum ICT capabilities, as well as the current

Queensland Prep9 Technology curricula.

The following sectiorof the literature review investigates tiype of techsavvyteaching tools
that canhave an impactor teachersn engagetheir studentsithin an intervention career
focused IT curriculum at junior high school leviglexaminesiow the current generation learn

and thetechnologies that wilimprovestudentself-efficacytowards IT.

2.5 Teaching Tools f or the AMi |l |l ennial 0 Gener af
The current generation is often referred totcas e A Mi | | e n niialsd kiiowgae ner at |
AiGener atoiront h¥o 6 Ne tDimale 20&8rBarkeiandg2006; Oblinger and

Oblinger 2005Zemke et al. 200Barnard etal. 1998They have and fdare be
in a way that is vastly &00fia e I)Manytoftiemwaere t hei r
introduced to IT as toddlers, or during early childhood educatiahhave beefisocializedo

use computers and the | nt eandMiler 2006,pm696.n e ar
Consequently, they are confident and competent users of computers, mobile phones, the
Internet email, and instant messaging. Moreovtiey have become accustomed to the
connected, graphiesriented, randoraccess, quick payoff, ttah-speed world of computer

games, the Internet and music videos (Prensky 2001b). They are also anecdotaHymest

consumers of information, who finldeoreticaknowledgerrelevant (Langridge 2003) and are

often bored by traditional educational matls (Prensky 2001b).

Students come to the classroom with a social media presence, podcasts of their favourite

comedian or area of interest on their smartphone, and experience in virtual reality through the
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games they are playingtudentsuse digital mediafrequently andubiqutously in their
everyday liveqCalvaniet al.2012)and theyexpress a great deal of confidence in their own
technologyability, even when such confidence may be unfounded (&adacklin 2007;

Ng, 2012; Prioet al.2016; Wilkinson 2006)In somerespectsthey are mor¢éech-savvythan

their teachers (HarrsndRea 2009). The benefits of youth participation and learning potential
in digital media environments have been increasingly documented in recent yearsgfsbhen
Kahne 2011Klopfer et al 2009; Lemkeet al.2009; PalfreyandGasser 2008Ji G o leatning
requires that learners feel like active agents (producers) not just passive recipients
(consumer s) @Gmgeerditerac? gkidehgblefistudents to exploit new simulation
tools, information appliances, and social networks; they faiglihe exchange of information
between diverse communitiasd the ability to move easibcross different media platforms
and social networks ( J e n k2D0Os et al

Y outhparticipation and learning potential in digital media environmleassbeen the focus o
severalstudies across different diplines(CohenandKahne 2011; Gee 2005; Jenkigtsal.

2006; Lenke et al. 2009; Palfreyand Gasser 2008)Tezci and Icen (2017) observed that

YouTube was the most frequently used social media by students, $emetabok and third

Twitter. Anotherdigital media environment for students is the useoshputerbasedgames.

When they are used as a source of theyhawer mat i o
resulted irpositiveeducationabutcomegMitchell and SavilleSmith, 2004; Chen et al. 2011;

Baghaei et al. 2016; Yusoff et al. 2018).

An earler study byKlopfer et al (2009) examined the educational use of pomdaralmedia

that students aralready familiar with such ag-acebookTwitter, and games like Sim City

Their findingsidentifiedthe positiveimplications of these technologies inenhan@ngu dent s 0
social network and data managemskitls, but also acknowledgahe unique challenges that
accompany the use of these towlghe classroomMany of thedigital mediaskills students
identified were surfaceather than deefevel in nature. Dinsmore and Alexander (2012, 2016)
identify the difference between surface versus deegl strategies as between strategies aimed
only at the superficial processing or encodihgtormation (e.g., navigation, digital reading)
Much of the research towards educational use of digital media has been conducted in after
school or outsid@f-school groups where Internet filters do not restrict access to information.
In these settingstudents regularly participate in rich onlimediaspaces downloading and
producing content (Lenhagt al.2010; Oblinger 2008; Rideoet al.2010).
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While students arenmersing themselves in digital media at homh®jas found thateachers

still persist inonly using technology for preparing and demonstrating instruction or for
administrative tasks rather than etal0O@Q@Qr at i n
Rakeset al.2006).Ther e needs to be a shift ioengageacher

their students to use these tools that they are alreadyaidiogne, in the classroom context.

Chittleborough et al(2008) demonstrated that teacher attitudes, student engagement, and
learning increased in science classrooms when using digigalia within scaffolded
instruction. The use of digital learning technologies themselves were not thought to produce
higher order thmking or learning; scaffolds, collaborative environments, and teacher attitudes

were key in their success.

While it is important for teachers to focus on good teaching, they also need to evaluate the
student0s percepti on o fhertithseinteBeatunlly eltalengingy r el ¢
interesting and useful (Mitchell et al. 2000). Many students report negative opinions of IT
specific subjects and general dissatisfaction with IT curriculum (Carey 2001; Multimedia
Victoria 2001). Both genders foundceamdary school IT classes boring (Pau et al. 2005;
Teague 1998) because they had lost the element of fun and creativity, and there was little
difference between what is taught at the primary and secondary school levels (Pau et al. 2005).
Hinds and Croft (Q06) also found that most students are open to less classical and more
creative ways of solving problems and they find that teaching IT in abgtefep manner
dampens their interest. Furthermore, students are obtaining a skewed view of the IT field
becase of the IT curriculum focus on mastering software packages and the perception that IT

is simply word processing (Downs 2004; Newmarch et al. 2000).

Media applications such as tagging, social networks, virtual worlds, data mashups, gaming,
and blogging tier rich learning opportunities shaped by participation (Jenkins et al. 2006;
Oblinger 2008; Thomas and Sed&yown 2011) and adolescents arereasingy involved in

these new, alternative complex spaces for communication, collaboration, and production
(Barab et al. 2005; Jenkins et al. 2006; Steinkuehler 2010).

AdvancedIT classes often lack a context that captures the interest of students (Eahde e
2006).A studend mterestin aclassis determined byaving a broadwareness dhedomain,
specific past experiences in previous classes on the subjetticaisélf-efficacy of the subject
matter (Kahu et al. 2017Considerablesvidence points to the content and delivery of the

secondary ICT curriculurbeing an important factor in interesting students, especially girls, to
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continue in ICT pathway¢Newmarch et al. 2000)Educational programs geared toward
attractingstudento IT seek to provide positive experienedgth technology and education in
order to negate the perception that ITbaing Qutlay et al. 2017) One solutionto raise
students8interest in IT classas to introducdgechsavvyweb-based learning experiences, such

as wikis, blogging or multimedia podcasting development, into the secondary school
curriculum to provide an engaging and interesting experience for the stuCleatsiga2017;
Jones2015;Downs 2004)Beforeengaging withechsavvyweb-based learning tools, students
shouldbe introduced to théreadth oflT careers Receptionand/orelevator pitchesllow
students to investigate new concepandcommunicate their findings ia scaffoldednanner
(McCollough et al. 2016).

Career choice intervention methods (e.g., counseling, career classes, workshops) are, on the
whole, reasonably efficient ardemonstrably effective (e.g., Brovand Ryan Krane 2000;
Whiston et al., 2017), offering valuable help to many people whoasss&tance with career

decisionmaking.

2.5.1 Tech-Savvy Web-based Learning Tools

Today's students are creative, interactive, and rratkated; they use Web 2.0 technologies

in their everyday lives; and believe that more use of such technologies in school would lead to
their increased preparation and engagement (DeGennaro 2008; 8a@ach&chrum 2007;
Spires et al. 2008).

Borsheim et al. (2008) suggested blog and wiki use honed necessary multiliteracy practices in
English classrooms. Another review of research on podcasting to teach English Language

|l earners reveal ed studentos attianpaeeddo and
traditional methods. In most cases, students improved skills related to speaking, listening,
grammar, and pronunciation (Hasan and Hoon 2013). Harris and Rae (2009) identified wikis,
blogs and podcasts as three technology media tools thatai#atilearning in Information
Systems education. They state the advantages of using these technology media tools are that
the student becomes part of the lesson, and the world becomes the classroom. Galagan (2009)
and Harris and Rae (2009) also acknalgkethat collaboration and competition by using these

technology media tools also increase learning.

The following literature identifies where education practice of digital media has been

undertaken in the classroom.
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Reception / Elevator Pitches

Elevator pitchesare a successful strategysedin the classroom as method ofstudent
exploration on a given topic amqeker learninghrougheffective and succingiresentatiorof
ideasback totheclassi EIl evat or pitches ar etiosisthahaensed bec
sharing an elevator with a potential investor and has only the time of the ride to make a pitch
and secure a followp appointmerit(McCollough et al2016) Elevator pitch teacstudents

the ability to distil theiidea into ashort statement that sumnsasall key points effectively,

and quicklycommunicate this to various stakehold@tark 2008; HoelwWeiss et al2004
MasonandHarrison 2003; Davidsson and Honig 20BaronandMarkman 2003)In the most

typical pitch fomat, students stand in front of judges and deliver a memorizedmheo-

minute proposalMcCollough et al. (2016gxamines the strength ofreew format for the

elevator pitch: the reception formathere students/ork in teams to develop theiitches, and

present their pitch in teamallowing for more time of questions and answer at the etigeof

t e a pitéhs

Wikis

Parker (2007) observed dtaicawth aivkiatis everehangiognt e nt
andcarevol ve through a c o lAmwkias essentlallylaeollectodad ( p .
interlinked Web pageshat allows users to create, edit, and link web pages easity in
collaborative effortCronin (2009examined the use of wikis in tertiary marketing clastks.

research concluded that that the wiki work improved the collaboration skills of students.

Blogs

Unlike using a wikifeaching practices usitogsfocus on students workingdividually with
feedbackand comments from peers or instructors. Students then individually reflected on the
feedback angroduced a final version of their wofldew andCheung (2012)The use of blog
appears to have @ositiveimpact on student writing and critical thinking ability (Arsland
SahinKizil 2010; SalamandHew 2010; WongndHew 2010)

Podcasting

Students should develop their own podcasts that contain either original material or thagt analy
anddeepen the understanding of existmgterial (Jonassegt al.2008; PutmamndKingsley
2009). Jonassen et al. (20 ntifiedthatthe technical aspects as well as the decisiaking
processes involved in producing a podcast offer students a unauetgopportunityand

would providethem witha greater sense of ownership.
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From the literature, it was found that thevelopment of the IT Careers Curriculum, using
techsavvy teaching toojsthat will assist students in increasing their -gfficacy and
outcomesexpectationstowards IT will impact studen® perceptions of IT careerdhe
literatureindicated a neethat a research stduestion isrequiredto further investigate this
finding. The research stduestion has been identified as:

Research Question h: What content and teaching approach

contributes to an information technology career curriculum, using

tech-savvy teaching tools, that could be del@ped to influence student

perceptions towards information technology careers?
2.6 Mixed -Methods Research Approach
The combined use of quantitative and qualitative methods in the same réeséaaiming an
increasingly popular approach in the field of informatiechnology Mixed methods provide
an opportunity to develop novel theoretical perspectivescdipbining the strengths of
quantitative and qualitative methods (Tashakkori, Tedflli€eddlie 1998). This approach
offsets the weakness and draws on the strengthstbfmethods (Bryman 2006). A research
study based on purely quantitative approach may always provide rich insights intd@ |
phenomena. Similarly, a reseasthdybased ormpurely qualitative approach & not provide
findings that are robust and generalizatdeother settings. The reason is the difficulty in
collecting qualitative data from mamjfferent sources (Venkatesh, Brown & Bala 2013). A
mixed-methods approaciprovides an opportunity for T researchers to develop novel
theoretical perspectivé¥enkatesh, Brown & Bala 2013Also, the mixedmethods approach
helps inunderstanding complex data and gives a more complete and comprehensive account
of the enquiryBryman 2006; Creswell et al. 2003).

Combining quantitative and qualitative types of researchaimiategratedramework has been
criticized because these research approaches are saidinoobgatible (Bryman 2006).
Perhaps this explains the limitedpdipation of thismethod in thenformation Systems IS)
field (Venkatesh, Brown & Bala 2013).

Despite calls for use of quantitative and qualitative research, ithé use omixed-methods
in IS has seldom beeused(Venkatesh, Brown & Bala 2013). Iresponse to this need,
Venkatesh, Brown and Bala (2013) developed a set of guiddiimesonducting mixed
methods research together with an illustration cdygslicability.

In their paper they propose six steps aslglines for conducting mixechethodgesearch. The
guidelines are:
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Step 1: Decide on the appropriateness of a mirethods approach
Step 2: Develop strategies for mixegkthods research designs
Step 3: Develop strategies for collecting and analysing mixeithoddata

Step 4: Draw metanferences from mixedhethods results

To To Do o o

Step 5: Assess the quality of matéerences

A Step 6: Discuss potential threats and remedies.

These guidelines were followed by the researcher to select best miegtdwd desigfor this

research.

2.6.1 Quantitative Re search

To measure the improvement of student perceptions of IT careers through implementing the IT
Careers Curriculungata fromthe IT Career InteregtTCl) instrument wagollected before
and after the IT Careers Curriculum. The quantitative measurdosusied orthe change in

student perceptiorendwas tested through thimllowing research sulquestion:

Sub-Question 1c¢. Focussing on quantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?

2.6. 2 Qualitative Research

Using the MixedMethods research design, the change in student percepiiangh the
implementation of the IT Careers Curriculumere also testechtough qualitative measures.
Student focus groups were conducadidr the conclusion of the IT Careers @aulum. The
following research suljuestiomualitativelytested the students change in perceptions towards

IT careers

Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology careercurriculum,
using techsavvy teaching tools, change student perceptions towards
information technology careers?

Teacher interviews were conducted after the conclusion of the IT Careers Curricheim
following research sulguestionqualitativelytestedwhether thee were differences between
the teache®views and theirstudentd in the change towardsperceptions of T careers
Qualitative analysighroughinterviews with the IT class teachemsere also undertaketo

compare t hiewstbtelaeihre r s O utowardstirsoémation technelogy careers
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after the implementation of an information technology career curricultsa following sub

guestionqualitativelytested thalifferences betweethese twoviews

Sub-Question 1e: How do the views of the class teachers differ from

their studentsdé perceptions towards info
after the implementation of an information technology career

curriculum, using tech-savvy teaching tools?

The content ashlearningapproach that was developed from the literature on best practice for
teaching t he A mindludirgnhe use df teebaywy weblrased Ieamimg tools
wastested through thstudent focus group3he following sub-questionqualitatively tested

theeffectiveness of thiearning experiencer om t he studentsd perspec

Sub-Question 1f: What was the effect of the information technology
career curriculum, using tech-s avvy teaching tool s, on th
learning experience?

The content and learning approach that was developed from the literature on best practice for
teaching the fAmill enni al 0-sayw waebbasedearongifools ncl ud
was also tested through the teacher intervids following subquestionqualitativelytested

the effectiveness of the learning experience frontédhehes 6 obser vati ons as t

IT Careers Curriculum

Sub-Question 1g: What was the effect of the information technology
career curriculum, using techs avvy teaching to

| s, from
observati ons, on their student s [

° .
0 earning
2.7 Chapter Summary

This Chaptethaspresented and explored a range of academic literature with regsaudiémts

in junior high schookducation and the factors that influence their decision to participate in IT
course in seniorsecondary school and tertiary studies, and ultimately ITecarén order to
accomplish this, literature from a diverse range of research dissighetidinginformation

systems anadomputer science, education and educational psychology, careers psychology,

sociology, was reviewed to provide a holistic viewhs problem domain.

Literatureregarding the currenmesearchnto the limited enrolments and career selection of
studentsfound thatstudent perceptionsf IT careers played aignificant role Student
perceptions of IT subjectgere found tdeimpacteduponby limitations injunior high school
IT curricula thelack of understanding of what is taught in senior and tertiary IT cquasds

poorstereotypes depicted in threedia Much of the research into low IT enrolments and career

53



Chapter 2 Literature Review

pathways has focused on gentlevhy girls / women opt out of pursuing a careefTinNon-

gender factors attributetd low enrolments in IT programwerefound to includeesconomic
conditions(such as the Global Financial Crisiandcurriculum quality andack of relevance

to industryin secondary school ITcoursées di vi dual f act or ®ffcacg,uch as
attitudes, outcome expectations, social support, and social norms, have also been identified
effecting student perceptions of Eburses and caree Prospective studentwere found to

hold highly negative misperceptions about IT studies, related professions, and job availability

The literatureposited that to fix theroblemsolutions need to be formulatedthe early years

of schooling’ primary and lower secondary schdehally, the school curriculurand the way

in which it is taught and assesseals also identified asfactorinfluencing student perceptians

Literature aboutareer development theori#isat focus oncareers choice development of
schoolage studentsvere exploredGot t fr edsonods ( 2@réGukhscriptb® 05) t |
Compromise, andself-creation wadnvestigated to understand tkey student age groups

wher e a s-taedraevelopreentoalrd, and especially where careers are removed

from further career explorationThis theory identified tha the third stage of career
development, orientation to social valuatidretween ages nine and thirteen (late primary and

junior high school)} was the point where students eliminate from further consideration any

career path that they see as too lowrestige, irrelevant, mundane or that sséarbe out of

reach in terms of ability or effort requirdérom this literature review findgs, year nine high

school studentwere selected as the target group for this research.

Lent , Br own, and Hackettds Soci al2006Cwagni t i v e
exploredto identify the factors that influence student careers decision maikicigding
Bandurads (1986) Soci al-effcacg and ltentetal. (2002606r v ( SC
personal and environment factors (gender, culture, barriers, and supports) that affect student
career exploration and career selectibrom the literature reviewinto SCCT the type of

careers intervention to be implemented in this reseaastfound taequire a focus on building

s t u d e ndffisady asdeltdomes expectations.

Finally, Adya and Koaial factors fanily( p2ed grdup, and media), and structural
factors (teachers and curriculum) wesglored The social factorsfdamily and peer groups
were found tglay an important role in developing role models for students to assist their career
explorationbut werefound to be difficult to influence in a career intervention strat@dne
structural factors teachers and curriculum were &smd to be important and linked to

s t u d pencépsodsTeachers were found to be an important role model for students, but
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often injunior highschool, they have a disparate range of IT skills and lack of time, training

and experience with IT to be able to effectively use IT in the classroom and deliver an inspiring

IT curriculum (Adya and Kaiser 2005Many students reported negative opinionsif

specific subjects and general dissatisfaction with IT curricullie Australian National
Curriculum was also examined and found to lackl@an@areers Curriculunfrom foundation

to year ten level schoolindgz:rom this literature review findingshe @areers invention that
wouldhave & impact on studemterceptionsowards IT careerwasidentified asanlT careers

focus curriclum implemented in year ninevith a focuson mpr ovi ng -effcacdent s o

and outcomes expectations towards IT

Theliteratureon the teaching tools that woultiprovethe currenfi mi | | enni al 6 gen.
selt-efficacy and outcomesxpectationsvereexplored Techsavvy webbasedearning tools

such as wikisblogs, and multimedia podcasting wedentified These tectsavvyweb-based

learning tods will be used in the IT Careers @aulum interventionpresented to year nine

high school students test theoverarchingesearch question of this study.

Mixed-method researchwas selected as the beapproach toanswering theoverarching
research questionBased on this approach, tleerarching research questidras been
reviewedfrom aliteratureand methodologicgloint of view Sevensub-questions havarisen

from the review focusing oapecific aspects of the research as informed by the literatu

The next chapter presents the research plan as it relates to the resdasdphy, design,
methods, and approach.
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Chapter 3 Methodology

3.1 Chapter Introduction

In Chapterl the overalldirection of this study was identified as an investigation of how
providing junior highschool students with a comprehensive understanding of the scope and
breadth of information technology careers would influence their perceptions of such careers.
Through a review of the literature across several fi€tspter2 identifiedjunior highschool
students as the key career devel opment al st
discount career alternatives that do not meet their image of self (circumscription) and amend
their selfimage to accommodate reabrld constraints in fawar of other career alternatives

(compromise).

St u d e ndffisagy, as wdll s outcomes expectations and other personal and enviednment
factors were identified as pl ayi-imgge. &ociali gni f i
Cognitive Career fieory (SCCT) examines the conditions that can limit or strengthen the
ability to i nf-image.rPersonalsénurdnenentalsadd leamihgf experience
variables are seen to influence a studentoés
can be examined as the social factors (e.g. family, peer group, and media), and the structural
factors (e.g. teachers and curriculum). Each of these factors can play a role in either
strengthening or -dfficacy, dnd alsg thewr ownte @xpectatiors of ITs e | f

careers, leading to career choices.

This chapter details the research approach and methodology employed &iudlyisThis
includes explanation of the research philosophy, methodology, desigdasactollection
method used in thistudy. There are several research approacheteahdiques that can be
used, but the choices made in this study are related tesbarch aim anaverarchingesearch

guestion:

How does an information technology career focused curriculum, using
techsavvy teaching tool s, i mpact on year ni
toward information technology careers?

This Chaptercommences with discussion otheresearchphilosophyfor thestudy, outlining
the ontological andepistemologicalposition for the researchn section3.2 Section 3.3
discusses theesearch methodolodgr the thesis, and this is furthelaborated on in section
3.4 where thaise ofthe mixedmethods approach as thesearch methodologyg discussed

includingthe quantitative and quiitive study methodsised taneasure the impact of thé
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Careers Curriculuminterventionthat is the focusfor answering the overarching research
guestionSecton 3.5 discusses theesearctplan outlining the steps taken by the researcher in

answering the research questions adequately, accurately and validly.

Section3.6 outlines the University of Southern QueenslarmhdEducationQueensland ethics

and research approvals

Section3.7 describes thenethodologysed in thelevelopmenof the Information Technology
Career Interest Instrument (ITCH addressethe methodor answering research sgjoiestion
lathatwasidentified from the literature:

Research Question & What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

Section 3 describes the methodologjestages and hurdleswvolved in the development of
the Curriculum Designlt addresses the method for answersu@>question b that was

identified from the literature:

Research Question h: What content and teaching approach

contributes to an information technology career curriculum, using

tech-savvy teaching tools, that coulde developed to influence student
perceptions towards information technology careers?

The mixedmethodsguantitative and qualitative methodologies used to analyseesiutant

two-weekIT Careers Curriculumare then described.

Quantitative methodologies are discussed in secttim 3he analysis of the IT Career Interest
Instrument (ITCl)and addresthe method for answeringubquestion t that was identified

from the literature:

Sub-Question 1c. Focussing on quantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?

Qualitative methodologies are discussed in sectid® #rough the use ofT Careers
Curriculumfocusgroups and section Bl through the use of ITeachercurriculum feedback
interviews. These qualitativaesearch methadogies addressnethods for answering sub

qguestions 1d, 1e, 1f, and,lidentified from the literature:

Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology career curriculum,
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using techsavvy teaching tools, change student perceptions towards
information technology careers?

Sub-Question 1e: How do the views of the clasteachers differ from

their studentsod perceptions towards info
after the implementation of an information technology career

curriculum, using tech-savvy teaching tools?

Sub-Question 1f: What was the effect of the information tecimology
career curriculum, usingtechs avvy teaching tool s, on th
learning experience?

Sub-Question 1g: What was the effect of the information technology
career curriculum, usingtechs avvy teaching tool s, from
observations,ontheirst dent s6 | earning experience?
3.2 Research Philo sophy
This section presents the philosophies underlying this resediud researctphilosophy
provides the grounding for any research assumpti@ian guide the different choices made
during theresearch process. There are three sets of assumptions essential to any research
procedure, namely ontologicagpistemologicabnd methodological(Saunders, Lewis and
Thornhill 2012).

Ontology is associated with the nature of things which is the belief of rg&lityidi 2004)
According to Bryman (2001there are two fundamental philosophical stances odogyto
positivism and consfictivism. Positivism assumes the sociabpbmena is independent or
separate from the actors within it. Constructivism portragfity as a social construction evb
socialphenomenand theimeaningsre continually being changed and revised through social

interaction (Bryman 2001).

Epistemology examines what is the best way to study the world, how knowledge should be
acquired and ierpreted. This philosophical stanceaigplied throughout variousesearch
paradigms (Saunders, Lewis and Thornhill 20T2ethreeparadigms relevant to the current

study arepositivism interpretivismandpragnatism

1. Positivism: Kuhn (2012) stakthat the positivisapproach is based on the belief that a
singlereality exigs. This approach deals with verifiable approach, there is no room for
subjective opinions of the researchaositivist research is normally associated with
guantitative rather than qualitative research (Creswell 2009).

2. Interpretivism : Brymanand Bell (2011) stated that interpretivism involves access to

reality which is only available through social constructions sutdngsiage and shared
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meanings. There is no single reality. Interpretivisngémerally associated with a
gualitative research approach that attempts to understand phenomena via the meanings
assigned to them by participaiii$anh & Le Thanh 2015; Walsham 2006).

3. Pragmatism: Pragmatism adopts the philosophical assumption that gdrenmany
ways of loking at the world and that there is no single view that can describe the entire
picture (Saunders, Lewis & Thornhill 2012). Pragmatism is widely associated with

mixed-method research (lvankova, CreswelPé&ano Clark 2007).

3.2.1 Research Philosophy of this Thesis

The ontological stance of this thesis is constructivism. The focus of this researdevslitp
aninformation technology careers focused curricufbemstudents in year nin@at will have
an impact on student perceptiot®wvardsan IT carees. In order to testhe impact of the
curriculum,this researchevelogdasurvey instrument to teshanges in studer@igerceptions
upon completing théT careers focused curriculunt,also developd a set of focus group
guestions to further investigadtudentéchange in perceptiorisom a qualitative perspective,
and finally developd a set ofinterview questions to investigate tilstudenté change in
perceptionsrom their teachers perspectivie. order to achieve this, the research requires
insight into the current curriculum being taught in year nineléésesFrom the literature
review, it was established that there isIfacareers curgulum being taught tstudentsn
foundation through to year ten schooling in Australia.

The epistemological position for this research can be described as pragniaiiows the
researcher to concentrate on usefulness of outcome of the researattitte using the most
appropriate and applicable methods. In this researchregearcher is also a practitioner
teaching one of thmformation technology classgoviding training to the other teachers in
the IT careerscuriiculum, and therefore very close to the actors. Therefore, the pragmatism
approach is the most useful apach to adopt inunderstanding this process. A pragmatist
stance provides the researcher a gregiportunity to uncover the richness of the factors that
influence and impact theéelivery ofan information technologgareers focused curriculum to

year nine students

3.3 Research Methodology
fiResearch methodology i s t he means used to fheingd t he

investigated, by taking the steps needed to conduct the study. To enabketreher to gain
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the necessary information and insights into the dynamic natémetofs influencingtudenso

perceptions of information technology caredin® mixedmethodsapproach is used.

The mixedmethods approach to research is applie¢ambine the proceduresethods,
methodologies and language of both quantitative and qualitative in astingye(Johnsoand
Onwuegbuzie 2004). Creswell et al. (2003) mentioned diffeypels of methods or strategies
that can be used to conduct the etbnethod approacihey are the: sequential explanatory
strategy, sequential exploratory strateggquential transformative strategy, concurrent
triangulation strategy, concurrent nesstgitegy, and concurrent transformative strategy.

This research usdahe sequential explanatory strategy where quantitative daildsted first
and then followed by qualitative data. The quantitative data providésctipécture, while the
gualitative data provides analyses of the specific and signifaspeacts othis picture.

As outlined inthe literaturereview, there is ample research supporting the contention that
learning experiences through teachers and the curriculum can have an important effect on both

t he studenhtibcacyel dnd t heir out come expect
Circumscription and Commpmise Theory identifies four career developmental stages in a
studentos life. 1t is during the junior high
from further consideration any career path that they see as too low in prestige, irrelevant,
mundane or that seems to be out of reach in terms of ability or effort required (Gottfredson
2006). The challenge placed on information technology education and the information
technol ogy industry is that studéeatitisSeenper cer
as mundane and repetitive, and many are eliminating it from consideration as a career during
these junior high school years through circumscription, and once this occurs it is very

challenging to reverse.

Niles and HarrilBowlsbey (2002)state that career decisions can be affected by life
experiences, personal values, $&lbwledge, selkfficacy, and knowledge about careers.
Mclnerney et al. (2006) found that while there were a number of factors that were significant

t o st ud echdicsspitisaheir seddficacy towards Information Technology that is the
primary influence. Brown and Lent 6s (2012)
highlights the importance that selfficacy, as well as outcomes expectations and other
personaland environmental factors (e.g. gender, culture, barriers, and supports), play in

shaping a -imdgeedent 6s sel f
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Adya and Kaiser (2005) discuss how these variables can be examined as the social factors (e.g.
family, peer group, and media), and the stitadtfactors (e.g. teachers and curriculum). Each

of these factors can play a r ol e -daffibacyandt her s
also their outcome expectations of IT careers, leading to career choices.

Learning experiences through teachers and the curriculum can have an important effect on both
t he st u-efécacy @nd thesr eutcdme expectations (Brown and Lent 2012). Hence, the
focus of this study becomes an investigation of appropriate Infamagichnology curriculum

for junior high school students and teaching methods that have the highest potential to impact
on raising the perceptions of the information technology discipline and student information

technology careers perceptions.

There are different social and structural fa
factors such as family and peers play a | ar

Idan}

to poor perceptions from both, haimited the number of students considering IT as a career.
Changing either family or peer perceptions of IT careers is ating process, policies to
change these perceptions have been and continue to be the focus of professional bodies like the
Australian Computing Society (ACS). Structural factors such as teachers and the IT curriculum

also have a major impact on studdpierceptions of IT careers.

The research is conducted using two study methods which are gguasitative) and focus
groupinterview discussions (qualitative)The development of afilr Careers Curriculum
intervention which will have the impact of providing students with a better understanding of

IT careers pathways was chosen as the focus of this research, as being more achievable in the
timeframe for this study. Thus, the first stage of the study nedgsasolves the design and
development of an IT Careers Curriculum intervention package to provide year nine IT teachers
with the materials to educate their students on IT careers usingaeeh tools for best
learning engagemenfn Information Techology Career Interest (ITCI) Instrumentas
developedand used within thejunior high school information technology classts
guantitatively measure changes in student perceptaftes completing of the IT Careers

Curriculum.

After theimplementation of the IT careers curriculuanpcal convenience sample of students
from the schools participating in the reseatobk partin aqualitativefocus groupThe focus
group discussiowasused to further understand the factaffecting the studentéperceptions

towards IT careerdn research conducted by Gilbert (2008), he mentidhatiparticipants in
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a group might raise issues relevant to the matter being investthateuad not been realized
by the researcher previously. The technique used in the gocup discussion is the Nominal
Group Technique (NGT) which is a method forogp brainstorming that encourages
contributions from everyone (Gallagher et al. 199Bjis technique can provide both
gualitative and quantitative information and as sixla mixedmethod approach (Potter,
Gordon & Hamer 2004).

Finally, the teachequalitativeinterviews wereconducted with a local convenience sample of
teachers from the participating schools in the reseattording tode Laine (1997), therare

three basic interview models: structured,femal interviews focused, or senstructured

interviews; and unstructured interview$e technique used in the teacher interview discussion

is the semstructuredinterview model. Semistructuredinterviews use a prepared but
incomplete scriptwhich requires improvisation (Myers and Newman, 2007). It is the most
common type of interviewssed in Information Technologyandallew t he r esear cher
more deeply into the soci al s i The iaterview plan ( My e r
should accommodate some flexibiljtgpennesand improvisation to enable the interviewer to

look for surprises and explore lines of questioning (Myers and Neyn20a).

Table 3 summarises the research methodology providing insights irginittyebyintroducing
the following criteria: methodology, data collection methokljectives of study and sample

design.

Criteria Study

Philosophical | Pragmatism
worldview
Methodology | Quantitative (Surves) and Qualitative FocusGroup andlnterviewDiscussion)
Objectives Build Information Technology Caree@urriculum using techsavvy teaching toolshat will
have an impact on studedferceptions of Information Technology careers

Sampling Non-probability sampling

design
Sample Year ninestudents in four Toowoomba regional high schools
Size (n82)

Table 3: Research Methodology

3.4 Mixed -Methods Research Design

A research design describes the required steps that should be takenrbgetreher in
answering the research questions adequately, accurately and vHhdlgtudy focuses on
analysing theperceptions ofear nine high school students towards information technology
careersAnalysis of the responses dirticipants in thistudy will contribute to fill or address
the gap in literature regardinige use of information technology careers focused curricalum

changing the perceptions géar nine high school students towards information technology
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careersThe study is conducted in sequential stages, with the survey preceding thgréagus

discussion followed by thinal interview dscussion

The data gathering methodssed inthis researchare: suveys, focus group discussionand
interview discussions. In order to address élerarchingresarch question and the sub
guestionghat were identified from the literature, the research invawtage approachEach
stagein the research waaigned with a specificproject sége in the workbeingdone by the

researchewith the year nine information technology classes.

3.5 Research Plan for the Study

In the context of educational innovations, including curriculum development, evaluation is
intended to support more ratiordgcisionmaking than would otherwise be possible (Reeves,
1992a). It should occur in each of the major phases of a project, namely, design, development,
implementation, and institutionalisation (Bain, 1999). Thus, although it is possible to make a
conceptal distinction between design and development on the one hand and data collection
and analysis on the other, in practice, aspects of either may occur in parallel. For example, data
about student reaction to the materials should be collected and analifsgendy early in

the overall process to allow it to inform the final design.

Reeves (1992b) argued that, if evaluation methods are tools to support degiag, then

they should be selected according to the nature of the decisions to be mqadstimns to be
answered. The past couple of decades has seen a shift in evaluation techniques from traditional
experimental and quasix per i ment al approaches t owar ds
combining two or more evaluation methodologies (Mulholland, akd White, 1998).
Available methodologies include interviews, focus groups, questionnaires, observations,
implementation logs, anecdotal records, ratings, expert review and tests (Reeves, 1992b). In
this model, evaluation becomes a process in whichrirdbon is gathered from multiple
sources using both qualitative and quantitative techniques. Interpretations and conclusions are

arrived at through triangulation (Jones et al., 1996).

The approach taken in this study has been informed by these apprt@aathscational
evaluation. Hence, a mixture of qualitative and quantitative methods has been used depending
upon the context in which data were being gathered and the purposes for which they were

intended.
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3.5.1 Proposed Schedule of Research

Initially it was not possible to specify more than a broad outline of the curriculum to be
produced. As the description of the materials was refined, the nature and scope of the project
became clearer. The research was originally conceived to be twayéelrcurriculum phases
conducted through an action research cycle with a redevelopment phase for the curriculum

prior to the second cycle. Taklgepresents the approximate project schedule as envisaged at

that time.
Project Phase Year (S) Activities
Preliminary Phase 2016- 2017 1 Information Technology Careers Instrument (ITCI)
Development
1 Curriculum Development
i TeachemResources Development
1 USQ Ethical Clearance
9 Education Queensland Authorisation
1 Phase 1 School Approvals
i School Principals, Teachers and Parents
Phase 1 Pr&est Data 2017 1 ITCI Instrument PreTest Online Survey Data Collection
Collection T all Students in Phase 1 Information Technology Class
(both control and curriculum groups)
Phase 1 Curriculum 2017 1 Implementation of the foeweek Information Technology
Implementation Careers Curriculum
i Students in Phase 1 Information Technology Classes
(curriculum group only)
Phase 1 Poskest Data | 2017 9 ITCI Instrument PosTest Online Survey Data Collection
Collection T all Students in Phase 1 Information Technology Class
(both control and curriculum groups)
Phase 1 Curriculum 2017 1 Quantitative Analysis:
Review I Repeated Measures Analysis of Variance (ANOVA
between PreandPost ITCI Data
1 Qualitative Analysis:
I Student Focus Group
I random selection of Students in Phase 1 Informa
Technology Classes (curriculum group only)
I Teacher Interview
I all Teachers in Phase 1 Information Technology
Classes (curriculum group only)
I Congruence Method (Pattern Matching) Analysis o
Student Focus Group and Teacher Interviews
Refine Curriculum 2017 1 Refining of Curriculum based on Phase 1 Review
1 Further Teacher Training
1 Phase 2 School Approvals
i School Principals, Teachers aRdrents
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Phase 2 Pr@est Data
Collection

2018

ITCI Instrument PreTest Online Survey Data Collection
T all Students in Phase 2 Information Technology Class
(both control and curriculum groups)

Phase 2 Curriculum
Implementation

2018

Implementation of the refined fouveek Information
Technology Careers Curriculum

i Students in Phase 2 Information Technology Classes
(curriculum group only)

Phase 2 PoskEest Data
Collection

2018

ITCI Instrument PosTest Online Survey Data Collection
i all Students in Phase 2 Information Technology Class
(both control and curriculum groups)

Phase 2 Curriculum
Review

2018

Quantitative Analysis:
I Repeated Measures Analysis of Variance (ANOVA
between Preand Post ITCI Data Collected in Phasg
T Multivariate Analysis of Variance (MANOVA)
between Phase 1 and Phase 2 ITCI Data Collecteg

Qualitative Analysis:

I Student Focus Group
1 random selectioof Students in Phase 2 Informatic
Technology Classes (curriculum group only)

I Teacher Interview
I all Teachers in Phase 2 Information Technology
Classes (curriculum group only)

I Congruence Method (Pattern Matching) Analysis o
Student Focus Group and Teaclnterviews

Final Curriculum Review

2018- 2019

=) =

Final Curriculum Refining based on Phase 2 Review
Release of Final Four Week Curriculum to all Schools ir
Study and Education Queensland (State Education
Department)

Table 4: Initial Project Schedule

Upon discussing the proposed two, foweek curriculum phases with multiple prospective

schools in the regigrthe feedback received was that with the current very gghtation

constraints that classes are under, there would be limited scope for any school to accommodate

this level of engagement. Feedback was sought and what was agreed to as a workable

compromise was to limit the curriculum to a single ek curriclum. This unfortunately,

removed the ability to apply action research, so the project methodology was changed to a

singlephase curriculum investigation with ptesting and postesting through the Information

Technology Career Interest (ITCI) Instrumeas well as student focus groups and teacher

interviews at a number of the schools involved. T&ldammarises key activities changed as

a result of the school engagement limitation.
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Activities

= —a _—a_a_2 =

Information Technology Careers Instrument (ITCI)
Development

Curriculum Development

TeachemResources Development

USQ Ethical Clearance

Education Queensland Authorisation

School Approvals

i School Principals, Teachers and Parents

PreTest Data Collection

2018

ITCI Instrument PreTest Online Survey Data Collection
T all Students in Information Technology Classes (both
control and curriculum groups)

Curriculum
Implementation

2018

Implementation of the twaveek Information Technology
Careers Curriculum
I Studerts in Information Technology Classes (curriculur

group only)

PostTest Data
Collection

2018

ITCI Instrument PosTest Online Survey Data Collection
T all Students in Information Technology Classes (both
control and curriculum groups)

Curriculum Review

2018

Quantitative Analysis:
I Repeated Measures Analysis of Variance (ANOVA
between Preand Post ITCI Data

Qualitative Analysis:

i Practitioner SeHReflections
-Re s e ar c HRefledian of$he IT Careers
Curriculum and Learning Activities undertaketile
teachingat a Regional Toowoomba High School.

i Student Focus Group
T random selection of Students in Information
Technology Classes (curriculum group only)

I Teacher Interview
i all Teachers in Information Technology Classes
(curriculum group only)

i Congruence Method (Pattern Matching) Analysis of
Student Focus Group and Teacher Interviews

Final Curriculum Review

2018- 2019

1

Final Curriculum Refining based @urriculum Review
Analysis

Release of Finalwvo-week Curriculum to all Schools in
Study and Education Queensland (State Education
Department)

Table 5: Revised Project Schedule

The initial stage of this research involved an analysis of the current information technology

enrolment trends in Australian tertiary institutions which confirmed the significant reduction

that had been observeth a paper publiskd by PricewaterhouseCoopersin 2015

(PricewaterhouseCoope215) Professor Leon Sterlingp 2013 thenPresident, Australian

Council of Deans of Information and Communications Techno{d@DICT), also published

a letter tothen Australian Association for Information Systen®A(S) President Associate
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Professor Don Keyr o ut | i ni rancerAsgbbut BerlGTs Skills shortagACDICT
2013).This was also supported bye AustralianComputer SocietyACS) (2012); Australian
Industry Group(AiG) (2012; Australian Workforce and Productivity AgencyAWPA)
(2013. The research then analysed the current trend in Queensland secencldryo o | 0 s
information technology enrolments, which further confirmed that there was decreasing student

engagement with the discipline in senior information technobtagses as well.

The choice of data collection method is guided by the nature of the resg@stions since
the research questions give rise to the type of data that is evewrhlbdited (Onwuegbuzie
& Leech 2006). Survey focus groupiscussionsinterview discussiomnd practitioner sel

reflectionanalysis are the primary research methods used isttidy. Table6 illustrates the

structure of the research method:

Method Relevance to the Study
Information First year university businessudentsvho had recently completed high school

Technology Careers
Interest Survey

classes Participants (n80)

Information
Technology Careers
Interest Pre-Test
Survey

Year Nine Information Technolog@lassStudents at Four Regional Toowooml
High Schoold Participants (n£02)

Information
Technology Careers
Interest PostTest

Year Nine Information Technology Class Students at Four Regional Toowoc
High Schoolsi Participants (n€8)

Survey
Practitioner Self- Re s e ar c kRefledianof BeIT Careers Curriculum and Learning
Reflections Activities undertakemwhile teachingata Regional Toowoomba High School.

Student Focus Group
Discussion

Year Nine Information Technology Class Studentswab Regional Toowoomba
High Schools

Teacher Interview
Discussion

Year Nine Information Technology Class Teacherbvad Regional Toowoomba
High Schools.

Table 6: Research Methodology

Design, development andalidation of the design and contesftthe IT Careers Curriculum
are treated separately since they do not belong to any déataeollectionproceduresWhere
the analysis of data requiredatistical treatment, this was performed using SB&E the

analysis of the qualitative data was performed using NVIVO.

The remainder of thi€haptewill describe the methods used thecollection and analysis of
data to address the research qoasind subquestionsInstruments and procedures will be
grouped together for description according to the period in which they were first administered

specifically for this study.
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3.6 Ethics and Research Approvals
In undertaking this research study, ethical considerations are of paramportance. Ethics

refers to "the appropriateness of [the researcher's] behaviceiation to the rights of those

who become the subject dfheir] work, or are affectedby it" (Saunders, Lewis & Thornhill

1997). Ethical considerations are significéetcause such issues are directly linked to the
integrity of the study (Bryman 26Q Ethics approval from the Universityf GGouthern
Queensland (USQ) was required prior to any school arrangements. The USQ Human Research
Ethics Committee approved that the proposed research met the requirements of the National
Statement on Ethical Conduct in Human Research (208IYREA187- Full approval
provided inAppendix 3.).

Various ethical issues need to be considered while formulating the researctn piiais.
research, anonymity and confidentiality, which encourage the participagigetanore open
and honestesponses, were strictly assuf€mllis & Hussey 2013).

The research aims and objectives are explained to participants and effonesdareo ensure
that participants understand the general aspects of the res€aecprinciple of voluntary
participation is alsassuredand individuals' wishes anespected. Individual differences
concerning the understanding and interpretatiaquektions are also respected and clarified as

politely as possible.

The following ouline describes the ethical principles followed in relation to rissearch
project overalland theregulations specific to conducting research with adolescentsein

Queensland educationabntext

3.6.1 Informed Consent

The researcher befoembarking on this research project obtains inforemtsent from each

of the research participants. Informed consent as an ethical primegzlas that potential
participants are made aware of the research study and undexstainthe research study is
about. In the context of this studgn application for research into Education Queensland
Schools was applied for (Appendix 3.2). This process required all information packages,
including principal consent form (Appendix 3.3), teacher consent form (Appehdix
parent/caregiver consent (Appendix 3.5) forms and parents/guardians information letter
(Appendix 3.6) to be developed prior to contacting schools. The same documentation was

provided to the Toowoomba Catholic Education Office, however, unfortun#tely did not
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respond to the request, which ruled out usir

Toowoomba Catholic Education Office.

To work or volunteer in regulated chitédlated employment or operate a regulated eteldted
business in Queensland, may require the application for a Queensland Government Bluecard.
This research was originally considered to require a Bluecard asiigeragnt of Education
Queensland. An application was lodged aBducation Queensland Research Services
investigated whether the researcher would need to obfaumeansland Government Blue Card

but it finally deemed after a month of discussion, #sathe researcher was a registered teacher

in Queensland so this was not warranted. Once approval was obtained from Education
Queensland Research Services (Appendix 3.7), formal approval from the schools involved in

the curriculum trial and the schoolsthre control group was sought (Appendix 3.8).

3.6. 2 Confidentiality/Anonymity

The issue of confidentiality is an important and sensitive issue in the consexdialfresearch.
Theteachers and studento agree to participate in this research stwdyeinformed from
the outset by the researcher that they will not be identified byrtaeies but rather allocated

identification codes.

3.6.3 Security of Data Collected

Research participants are givenuaasces by the researcher that any dali@ctedduringthe
study will always be securely maintaineAssurancesvere also required under the ethics
approval obtained from USQ, Australia by ttesearcher that any data collected would be

securelystored and accessible only to tlesearcher.

3.7 Information Technology Career Interest Instrument Survey

Development
This first stageof the researclnvolved the development of the IT Career Interest (ITCI)

Surveyinstrument

3.7.1 ITCI Instrument Development Sampling Method

Sekaran and Bougie (2016) def i nsaficiedrmumged i ng a
of el ements from the popul @mdcesowhere theSsalecigd i n g
elements can besed as the foundation for estimating amticipating a fact, situation or

outcome regarding the population. By scientificatlgoosing an appropriate sample of
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sufficient size, a generalization can be made attmutvhole population from whichsample

iS obtained.

Creswell (2009) and colleagues mentioned that since a sample shoefdsentative of the
population, it is important for the researcher to be cautiodefining sample size in order to
ensure accurate findings. As the objectivetitd sub-question las to develop a testing
instrument that will measuret udent s per c eipis theefore neoeksarytd c ar ¢

gather information fronstudents who havecentlyundertakerhigh schoollT classes
Sampling strategy

The ITCI instrumentdevelopmentuses nofprobability sampling. This kind asampling is
different from probability sampling in that the population does not havequal probability
to be chosen in the study.

Sampling Process

The purposive sampling technique which is a form of4poobability sampling is adopted in

the research for the administration thfe TCIl instrumentdevelopment The purposive

sampling technique also known asjudgnest mp | i ng i s @At heinfdrmdnt ber at
due to the qualities the informgmto s s e s s e s 0 This @imd@fcsampl2 i8 Ws&d)when

the purpose is to gain information frgmarticular target groups. Due to the objective of the
research, théigh schoollT studentsdo not come from just angroupbut are intentionally

selected froma convenience samplef first yea USQ businessstudents who recently

undertook high schodT classes.

Convenience sampling is used to collect data within the purposive sampéngenience
sampling i nvol ves: Acol | ect i rmpgpulation fwhor amcea t i 0 n

conveniently availabletoprovd e it 0 ( Cavana200Del ahaye & Seka

3.7.2 ITCI Instrument Development Data Collection

Data collection for the ITCI instrumentdevelopmentphase of the research wdsougha

primarydata sourcsurvey activity.

Survey research is popular andaatepted method that is used for gathedata. The aim is
to obtain views or concerns in a structured manner. Brymat®)880wed that questionnaires
and structured interviews are the most common methpgtied in survey research. The

distinctive feature@bout survey research is its capability to include a wide coverage of people
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or eventswithin a specified period. Creswell et al. (2003) in his research further states that
survey design provides a quantitative or numeric descriptitrernds, attitudes, apinions of

a population by studying a same of that population. The survey istthug is in the form of

an online questionnaire. According to Brown (20@L)estionnaires in general are any written
instruments that present respents with aseries of questions or statements to which they are
to react either by writing out theanswers or selecting from among existing answers. This type
of written survey allowdor flexibility on the part of researchers to include boprerand
closedended typesf questions and can serve a variety of purposes.

The survey questionnaire are designed to be concise, unambiguous, afod aasgpondent

to complete. Clarke (1999) mentioned thatdhestionnaire is an instrument for maasy the

ideas that go into its desigm.h er ef or e, the questionnaire mus
aims, but also must henderstood by the respondents in a clear and unambiguous way. Clear

and weltstructuredquestionnaires are important fobtaining valid results, since poorly
framedquestions or badly structured questionnaires can easily discourage respondeais and

to a low response rate.

The ITCI instrumentdevelopmentin the studywas designed to collect data to answer the
researclsubquestion la:

Research Question & What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

3.7.3ITCI Instrument Development Pre-test

Based on recommendations from CoHisd Hussey(2013), thelTCI instrumentwastested
and piloted as fully as possible before distribution. Questionnaires shoplé-tested with
colleagues and with those wlame part of the target population (Colisd Hussey 2013).
Colleagues, who may know little about the subject, can digct glaring errors. Those who
are part of the target population can also helpmproving the clarity of instructions;
identifying unclear or ambiguous questions questions that respondents may feel uneasy
about answering; commenting on uncleard unattractive layouts; and adding any other
commentgSaunders, Lewis & Thornhill 1997).

ITCI Instrument Development Pilot

A pilot of the ITCI instrumentdevelopment survey was conducted in the study. Saunders,

Lewis and Thornhill (1997) stated that the pilot test refines the questionnaire so that
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respondents have no difficulties in answering the questions. In a similar vein, Oppenheim
(1992) st enhaged do nét Ememgesfilly fledged; they have to be created or adapted,

fashioned and developed to maturity after ma

First, the questionnaif@ppendix6.7)wass ent t o t he researcher s a
have many yneean designireg yestionnagres. In the second ptiesesurvey
instrument wasent toseveralinformation systems colleagues for thisedback(Appendix
6.8). The thirdphase involved seeking feedback from students firsiyear university IT

course.

Commentswerereceived from the three phases on the wording of some questiwhshe
layout of the questionnaire. All suggested changes are made to ensuiaritiyeof the

guestionnaire. The final version of the questionnaire is provided in App&8dix

3.7.4 ITCI Instrument Development Data Analysis Method

The methodology used to develop the Information Technology Careers Instrument (ITCI)
followed ClarkandVat son (1995) key components for dev
al. (1997) process for developing reliable and valid measurement instrurerttsature

review for the ITCI scale itemsas undertaken. ttonsisted of a search for studadressing
studentsdé interest in STEM and STEM career s,
and social cognitive career theory applied in science, technology, engineering and
mathematics. As discussed in Chapter 2, research suggested thatimieaesers was often

related to selefficacy, outcome expectations, and previous learning expesigtesrgified in

Lent , Brown, and Hackett és (SCCM@strunerdsesedal Cog
in theinvestigation all hd a high reliability( Cr on b ac h 6 s Auderpdgnoanded in0 . 8) ¢
Social Cognitive Career Theo(CCT)

Only the information technology items from these surveys were utilised to develop an
appropriate instrumerntd answeResearch SulQuestion 1aA convenience samplaf eighty

first year USQ business students, who recently undertook high $€hdasseswere involved

in answering the origindifty -five information technologytems and their responses were
analysedusing fctor analysisThe factor analysisvas conducted toeduce the number of
itemsto a small sukset of the original set of identified instrumerithe aimof the resultant

set of items was 1) answer tResearch Suluestionla, 2)to give students adequate time to

respond to each questiand 3)still have anacceptable reliability for use in thesearch
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3.8 Curriculum Design and Development

Stagetwo of the researcimvolved thedesign andlevelopment of thél Careers Curriculum
intervention.As should be evident from the description of the design and development of the
two-weekIT Careers Curriculumvarious evaluation strategies were employed to ensure that
the design adhered to the principles derived ftbenreview of research and that the content

was plausible and valid.

The IT Careers Curriculum has been developed based on the findings from the literature as
outlined inChapter 2The literatureexplored a range of academic literattegardingstudents

in junior high school education and the factors that influence their decision to participate in IT
courses in senior secondary school and tertiary studies, and ultimately IT.careers

Student pergations of IT subjects were found to be impacted upon by limitations in junior high
school IT curricula, the lack of understanding of what is taught in senior and tertiary IT courses,
and poor stereotypes depicted in the media. The literature posited tivatthie problem
solutions need to be formulated in the early years of schoolimignary and lower secondary
schoo] andthatthe school curriculum and the way in which it is taught and assessed was
identified as a factor influencing studgm@rceptions. From #se literature review findings, the
careers invention that would have an impact on stuperteptiongowards IT careers was
identified asan IT careers focus curriculum implemented in year nine, with a focus on

i mpr ovi ng f-sfficacdanddautsotnesexpéctations towards IT.

The literature on the teaching toalentified thatechsavvy webbased learning tools such as
wikis, blogs, and multimedia podcastimgo ul d | mprove the current
self-efficacy and outcomesxpectationsand therefore improve their perceptions towards IT
careersThese tectsavvy webbased learning toowereused in thelesign and development

of the learning activitiesn the IT Careers Curriculum interventioo test theoverarching

research question of this study.

The procedures identified in this section have been selected to provide a degree of formalisation
of the evidence that, firstly, the careers content was valid for the purpose of changing student
perceptionsand, secondly, the teaching activities weexeloped to be of sound pedagogical

practice.

The IT Careers Curriculundesign and elvelopmentin the study is designed to answer the
Researctsub-Questionlb:
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Research Question h: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technology careers?

3.8.1 Careers Content Validation

The Interactive Information Communication and TechnologylCT) Career Wheel

(https://www.careersfoundation.com.pwaschosen as the key source of careers content for

this research. It was developed by the Queensland Government Chief Information Office, based
on theSkills Framework for the Information Ag&FIA) version 6, as a tool for IT career
decision makingThe Augralian Computing SocietZareersFoundationsubsequentlyook

over the running of thinteractivelCT Career Wheeand made it univealy available The

ICT InteractiveCareer Wheel breaks IT careers into four streams:

1. Technology/application builders are responsible for all aspects of building ICT
systems, applications and technologies.

2. Technology services covers all areas of the delivery of ICT services to users, from
helpdesk to network management, systems administration to account management.

3. Enterprise implementation covers aspects of ICT that relate to changes to the
management or operation of the enterprise.

4. Enterprise governance includes all aspects of policy tatkgy including strategic

information management and enterprise architecture.

The Interacive ICT Career Wheel identifies entry points from high school, industry, TAFE

and university, and it includes a variety of roles depending on qualifications agricexp.

3.8.2 Curriculum  Learning Activity Validation

Once the Interactive ICTareer Wheelvas identified as the sourcr the curriculum IT
careers contentthe curriculum learningactivities for thenew curriculum unitwere then
developedincluding all teaching materials and lesson plans, incorporatirgatbers content
The focus of this unit was on current topics and issues relevant to the studentyeanarning.

The curriculum unit was developed ateahsavvycareers focused twaeek (eight lesson)
unit of work which was run within the curreygar ninecomputer classes as an alternate unit
of work and was taught by the same mix of IT and-Hoteachers currently running these
classes. All resources for the teaching staff weredpxelopedand provided to thdT class
teachersvith online support from the researcher
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The curriculum focus was on engaging the studesitsgtech-savvydigital media tools with

the focus on each tool being used to research different careers paths in the Information
Technology discipline. Thisesulted in theunit being significantly different to the current
content that is taught jaonior highschoolwhich has little careers focus and often utilises more
basic tools such as PowerPoint, Word and Excel (Genrich, Tolentioberts 2014). It was
designed to incorporate the SFIA framework, National Curriculum Technoldgigital

Technologiestandirdlearning objectives and the Australian Curriculum ICT capabilities.

Originally, the fourweek planned curriculum focused on four differéethsavvy digital

media tools that would be used over the four weeks to teach and reinforce the large array of
information technology careers. Week one was to focus on the development of reception
pitches about selling different information technology eesseising presentation toasch as
PowerPointwith which students already were familiawWeek two was to focus on the
development of wikis for different types of information technology careers. Week 3 was to
focus on the development of audio podcastsyiding informative panel discussions about
different information technology careers. Finally, week four was to focus on the students

developing a video recruitment advertisement for different information technology careers.

After the research project wesvised to two weeks, discussion with the teachers involved was

undertaken and two of the folechsavvytools were selected to be used in the curriculum unit.

In week one of the twaveek curriculumstudents workvere asked to worka groups using
Microsoft PowerPoint a techsavvy tool they were already well verseq to develop a
reception elevator pitch. McCollougtt al.(2016) state that elevator pitches are a staple for
teaching students the skill of conveying ideas effectively and succinctly. The authors expand
upon the traditional approach to elevator pitchesere one student presents to a judge
(passenger on an ghtor). They proposa modified version, the reception pifetherea group

of students present to a panel of judgElkeir paper discusses the benefits that reception
elevator pitches have over the more traditional elevator,péspecially that iallows all
members to be involved in the pitch, and the format is interactive allowing the audience to ask
guestions and provide immediate feedback.

The reception elevator pitch required students to work in groups to investigateeaedt fo
the class one of the careers fromliiteractivelCT Career Wheel, with the aim of convincing
their fellow classmates to further pursue this IT career. Each reception elevator pitch was

critiqgued by the class on its content and persuasiveness.
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Thetechsavvytool in week two of the twaveek curriculum was a Wiki. Students worked in
groups to investigate another career fromititeractivelCT Career Wheel. This information

was incorporated into the development of a Wiki that could be used \tmrieir fellow
classmates with information about the career. Each Wiki was critiqued by the class on its

content and persuasiveness.

3.8.3 Schools Involvement

The original proposal was for a feueeklIT Careers Curriculumanit to be undertaken within
severalschools and a control group of students in each school as well. Both groups would

undertake the preest and postest IT Career Interest (ITCI) Instrument.

All State High Schools in the Toowoomba region were conddntstageone, two weeks prior

to the commencement of teromeg with information packages being sent out to the schools.
Follow-up phone calls were made to ensure that the information had been passed on to the
appropriate person in that school, either Principal, Deputy Principal, Head of Depdrtment
Information Techology, or Year Nine Coordinator. Unfortunately, this resulted in no
responses to the projécthe only feedback received was that due to tight schedules four weeks

was a large cost to the school.

A follow-up withall statehigh schools in the Toowoomba regiamo weeks prior to the Easter
break, with revised information packages being sent out to the schulisng the amended
two-week curriculum. Follow-up phone calls were made to ensure that the information had
been passed on to the appropriate person in that school, either Principal, Deputy Principal,
Head of Departmerit Information Technology, oX¥ear Nine Coordinator. This revisetl
CareersCurriculumunit was initially accepted to be undertaken at Centenary Heights High
School in the first two weeks of term 2. Unfortunatelifer numerous emails and unreturned
phone callsit was deemed that while the Deputy Principal was supportive, dsal tof
Department Information Technology and her team waog, and the round two attengwere
shelved. Other than an initial email outlining that the school operates on a yearly assessment
schedule which was making it difficult to incorporate the-imeekIT Careers Curriculupmo

other feedback was provided.

The researcher reviewed the proposexdtent and the teaching activitiagain andeviewed
the list of Schools being contacted. It was decided to make one final attempt to expand the

smaller regional schools, high tqpépto yearten) schools and teeveralndependent Schools
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in the region Round three resulted in four Schools accepting to undertake thedldT
Careers Curriculum Downlands College, Toowoomba Christian Outreach College and
Toowoomba Grammar School from the Private Schools Sector, and Oakey State High School
from the Sate School Sector. These Schools all agreed to undertake teetkdT Careers
Curriculum at the start of term Farticipants in each data gathering activity were advised
through their schoolsof the general nature of the research, that tpaiticipation was
voluntary, that confidentiality of individual data was assured and that any results would be
reported in summary form and without identifying information about individual participants.

3.8.4 Year Nine IT Teacher Involvement

Once approval was given, the teachers involved from thenek IT Careers Curriculum
schools were provided withesources for them to be able to dynamically teach the new
curriculum unit. The aim being to provide these teachds suitable materials so that they
could provide the students with a careers focused curriculum that had the potential to change
their perceptions of Information Technology; and thereby increase the potential future cohort
of students taking Senior Secamg School Information Technology (Information Processing

and Technology, and Information Technology Systems) courses, and Tertiary Information

Technology degrees (TAFE and University).

3.8.5 Design, Development and Implementation

The Curriculum Design and Development for the IT Careers Curricigd®tailed in chapter

4, using tecksavvy teaching tools, thatereimplemented and tested with year nine students

to ascertain if it can influenet udent s per c e ptbasedosthéteatwrgr ds | T
andthe content and learning activity validatiohhe stages involved ithe proposediesign

and developmenof the originally planned fouwweek IT Careers Curricuim are provided

based on thedendings Discussion of the hurdlesdsubsequent reduction to a tmeek IT

Careers Curriculum based on feedback from schediscussedand hefinal detailed lesson

by-lessontwo-week IT Careers Curriculum interventiontlined

ThelT Careers Curriculuprusing tecksavvy teaching toolsncluding a lessorby-lesson plan
and resourcesvere provided to the teachersvolved in the intervention prior to the
commencement of the twweek IT Careers CurriculunVideo and phone conferences were
held with each teder toensure their understanding and comfort in using the curriculum unit

These resources were refined throughoutwiteweek curriculum, based dhe observations
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of the researcher (who wams/olved in teaching the curriculum at one of the four schpatsd

communicated to eadbhacher

Chapter Tetailsthe implementation of the IT Careers Curriculum, using-gsolvy teaching
tools, with year nine students to ascertain
careers. Itincludes h e r e speraonat jbuenalideseflection on theilown involvement

as an activeparticipant, teaching the IT Careers Curriculum at one of the four scheals
alternativequalitativeset of findings towards researshibquestion b.Theprocess used in the
collection of ther e s e a refldet®ns dngolvedthe researchemupon completion of each
lessonreviewing both the careers content and tlearner activityused for tlat lesson. This
information was journalised and usedhereviewof thetwo-week curriculum. Any areas of
significant concern identified were communicated with the oteaches undertaking the

curriculum at the other schools.

3.9 IT Career Interest  (ITCI) Instrument Analysis
Stagethree of theesearch involved thguantitativemeasuring of studenepceptions towards
IT Careers using th@ Careers Intesst (ITCI) Instrumenimmediately before and immediately

after they had undertaken the IT Careers Curriculum.

3.9.1 ITCI Instrument Sampling Methodology

As the objective of theubquestion tistome asur e t he s perceptonsttosvdrd ¢ h a n g
IT careers using the ITAhstrument,it is therefore necessary to gather information from
currentstudents whare in year nine IT classeshigh school.

Sampling strategy

The measur ement o fperceptioansl ®wardsID carednsausingethe ITEI

instrumentuses nofprobability sampling.
Sampling Process

The purposive sampling technique which is a form of-pabability sampling is adopted in
the research for the administrationtbé ITClinstrument to current students who are in year
nine IT classes in high scho@ue to the objective of the research,hiigh schoolT students
donot come from just angroup but are intentionally selected fraanconvenience sampded
current students mo are in year nine IT classes in high scheaich school was originally

planned to collect data from a control graml a curriculum group
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3.9.2ITCIl Instrument Data Collection

Datacollectionfor the ITClinstrumentstageof the research was througlvo primary data
source survey activitgtages conducted prior to and after the implementation of the IT Careers

Curriculum

ITCI Pre -Test

This stage involved the surveying of all students in the sample (both control groups and
curriculum groups) prior to the twweek curriculum, to gauge their initial interest about the
discipline and careers in Information Technologging the revised versionof the ITCI

Instrumenthat was developed in stage one of the researchAfgendix6.9).

ITCl Post-Testing

Posttesting involved the rsurveying of all students surveyed in the-fgstusing the same
ITCl instrument A comparison between the pisting and pogtesting scores was conducted
to determine the change i n andareesstinurdoematios 6

Technology.

The quantitative measurement from tiieCl instrumentsurveysin the studywas designed to
collectdata to answehe Researclsub-Questionlc:

Sub-Question 1c. Focussing on quantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?

3.9.3 ITCI Instrument Pilot

Based on recommendations from Codisd Hussey(2013, thesurvey instrumenivastested

and piloted as fully as possible before distributibmeICTI instrumenteveloped irstage one

of the research pla@Appendix6.9) wass ent to the researcheros
have many yearsd experience in dethdlPOhi ng
instrumentwas sent toseveralinformation systems colleagues for thisedback The third
phase involved seeking feedback from studemygar nindT high school classes

Commentswerereceived from the three phases on the wording of some questimhshe
layout of thelTCI instrument All suggested changegere made to ensure thdarity of the

survey instrumeni T he final version of theurvey instrumenis provided in Appendi%.10.
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3.9.4 ITCI Instrument Data Analysis

Data analysis procedures useidh the ITCI instrument survey dateere drawn from the
recommendations outlined iManning and Munro (2007)preparing data for analysis,
exploring the data, analysitige data, representing the data analysis, and validating the results.

The aim is tdind answers to the stated research question.

Once the ITCI preand post surveyswerecompleted by both the curriculum classes and the

control groupsseverakinalysesvereplannedo beperformed within the study:

1 St ud e n thetwieenlcdni@l and trial groups
1T Studentsodo | TCIl IThCareerCueicummd after t he

Thedata collected from thiere and Postsurveydor each student of the IT@istrumentvere

paired during this stageof the experimentEach ITCI survey contaired a coded unique
identifierthat was used in thgairing Respondents identified inéfmatching process who had

only been involved in one of the surveys were discarded as they could not be used in subsequent
analysis The data collected from both pr@nd postsurveys have been included in Appendix

6.11.

Due to low number afespondents in théontrol group and the concern that they were all from
the sameahool, the decision was made to discard the control group data and focus only on the

respondents from the IT Careers Curriculum group.

The data was recodeahd imported intoSPSSwhere aDescriptive Statistics Frequency
Analysiswas undertaken tonderstand the breakdown of tlespondents from the IT Careers
Curriculum group Outliers were removedsing Standard Deviation (Std. Dev.) Analysis

Analysis ofUnivariate andAnalysis ofMultivariate Outliers

Repeated Measures Analysis of Variance (ANOWA)he Pre and Post Test ITCl Meanas
performed with SPSS to determine whether t h
scores on the ITGleresignificantbetween the preest and the pogestin answer tdResearch
Sub-Questionlc.

3.10 IT Careers Curriculum  Student Focus Groups

Stagefour of the research involved conducting studimus groups to quightively analy®
t he s tpercegions tovéards IT Careersd the effects that the learning activities had on

themimmediately after they had undertaken the IT Careers Curriculum.
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Changes in students6é perceptions through t h.
were tested through qualitative measuresid&it focus groups were conducted after the
conclusion of the IT Careers Curriculuiirhese focus groups were designed to colleta to

answertthefollowing two research suQuestions

Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, change student perceptions towards
information technology careers?

Sub-Question 1f: What was the effect of the information technology
career curriculum, using tech-s avvy teaching tool s, on th
learning experience?

3.10.1 Student Focus Group Methodology

Focus group design is common to qualitative designs and there are manyistheidéterature

that have used this approach to collect daaus grougliscussiongre particularly useful for
exploratory researchs they can produce powerful insightse{&irt, Shardasani and Rook
2007).They generally include between four and tvegbarticipants and a moderator who poses

the questions (Hollander 2004), but withildren or adolesed participantsa smaller group

of five or six studentss appropriate (Vaughn, Shay Schumm and Sinagub 199&ycus
groupdiscussions, it is imperative that both the moderator and the question design should be
compatible with the gnap being interviewedStewart, Shamdasani and Rook 20@B0me of
thedisadvantages of using a focus group technique are: the researcher has less control than in
an individual interviewmoderators require special skills; the data are oftdicwlifto analyse
(Kreuger1998 in Babbie, 2000and with children or adolesceparticipantsmore flexibility,

direction and interaction may be required (Vaughn, Shay Schumm and Sinagubltl896)
important that the discussion and questions be phrased to the age and level of understanding of
the participan{Stewart, Shamdasani and Rook 2007). Awareness effetafed behaviours,

such a showingoff, and how peer pressure cstmpeaesponses are important considerations
when conducting focus groups with adolesceKizsidéger and Casey 2000rhe proces®f
developing focus group discussioms/olves formulating research questions, developing
protocols, soliciting participantsrranging venues, facilitating focus groups, transcribing,

analysing data, and reportitige findings
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Focus GroupQuestion Development

The objective ofsubquestion #l wastotestt he studentso6 change i n p
careersthrough qualitative measure3he objective of gb-question 1fwas totest the
effectiveness of the learning experience frohe st ude nt Bhéfocpsegrosppect i v
guestionswere developedas operendedquestionsto address both of these research-sub
guestionsThesequestionsvere developed from analysis of fiteratureand observations by

the researcher while conducting the tme@ek IT Careers Curriculum at one of the Schools

(Downlands College).

The first question asked each student to focus on their understanding of Information
Technology Careers prior to undertaking the-tmeek IT Careerslasses. It was broken into

two parts:

1 Before doing the twaveek careers class, what did you think a computing career was?

1 Describe one of the careers in computing that you knew about before doing the class.

Then the students were asked to discuss whyltad selected to do the year nine Information
Technology class at their school.

The next set of questions focused on their understanding of Information Technology Careers
after undertaking the twaveek IT Careers classes. This information was used tolmmate
the findings of the IT Career Interest Instrument (ITCI) Analysis. This question was broken

into two parts:

1 Has your understanding of a computing career changed?

1 Discuss one of the interesting things you discovered during the class.

The final sebf openended questions focused on the content and activities involved in the two
week IT Careers Curriculum. The information from these last two questions was used as part
of the final evaluation and development prior to release to all schools of tharEer€

Curriculum. This question was also broken into two parts:

1 What did you enjoy about the careers class?

1 What do you think could be improved about the careers class?

These questions wetested and piloted as fully as possible befbed use irthe focus groups
The focugyroup questionsreres ent t o t he researcher 6s acaden

year s 0 emnesearchiugniipcus grougechniquesin the second phafigefocusgroup
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guestionswere sent toseveralinformation systems colleagues for thisedback The third

phase involved seeking feedback from students in year nine IT high school classes.

Commentsverereceived from the three phases on the wordirtheduestions. All suggested
changesveremade 6 ensure thelarity of thefocus groupThe final version of theperended

focus group questions provided in Appendi8.12.
Focus GroupProtocols

Student werénformed about the purpose of the research verbally prior to the commencement

of the focus groupsThe focus group discussionsere audiorecordedon ther e s ear cher 0
iPhone and theecordings have been stored as per USQ Eti@cadielines. he researcher
transcribed theaudio recordingsand the tanscripts were compared with the recordings for
accuracy. All items transcribedere checked to ensure they were valid representations of the

focus group discussionghe focus group daussion transcripts have been provided in

Appendixes/.1 and7.2.

Students were giveasheet of A4 paper prior to the start of the focus group (Appendix 3.12)
where they were asked to firstly lish one sidet least three careers in computing that they
knew about before they undertook the iweek IT Careers classes. They then were agked

list on the other side at least three interesting things they had discovered during-teekvo

IT CareersclassesThey were asked to create both lists on separate sides of the paper to help
them focus on the specific question given withoutrrefg back to be previous questidrhis
information was used to help them in the actual focus ghgpfocus groupsere conducted

using theNominal Group Technique (NGWhich is a method for grouprainstorming that

encouragesontributions from everyone (Gallagher et al. 1993)
Focus GroupParticipants and Venue

The qualitative measurement of standstedettssd cha
perspective on the learning activitieadertaken in théT Careers Curriculunused focus

groups involving a sample set of studentsho actively participated in the IT Careers
Curriculumselected by the teachigom the year nine IT classdsor the purpose of thstudy

the researcheconductedhe focus groups, thecus groups discussismvere held at two of

the four schoolslue to staff and student availabiltyDownlands College and Toowoomba
Christian Outreach Collegeand both focus groups were undertaken in the week after the

conclusion of thewo-weekIT CareerCurriculum
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3.10.2 Student Focus Group Analysis

The predictive findings were developed prior to the focus group discussions to answer research
subquestion 1d and research sgibestion 1f, based on amalysis of the literatureand
observations by the researcher while conducting thenteek IT Career€urriculum at one

of the Schools (Downlands Colleg@he focus group predictive findings have been provided

in Appendix7.3.

The transcriptérom the focus group discussions were imported into NVIVO 12 Professional
and the student statements were coding for qualitative analysesof the most widely used

tactics across all qualitative research is the practice of cqHizlgokaite and Radivojegj

2019) Codes are essentially short descriptivenderential labels that are assigned to data
segments in order to condense and categorize the dataset (Miles, Huberman, & Saldafa, 2014;
Saldafia 2013)Codes can be used to identify recurring patterns, organise the chunks of data
that go together, and tgge r deeper refl ect i ¢Kalpokaite atdh e d a
Radivojevic, 2019)Coding is divided into two main stagdgst cycle codes are those that are
initially assigned to the data, whisecondcycle codes build on these initial codes and group
them into meaningful categories, themes, or constructs (Miles, Huberman, & Saldafa, 2014).
The themes of ideasrom the student focus group discussiamsre indexed usingfiles,

Huberman, & Saldaa014) qualitative data analysis method

The majority of qualitative analysis methae based othe identification of themes, patterns,
processes, and/or profiles (Miles, Huberman, & Saldafa, 2014). This is achieved by searching
for patterns or regularities across the data, which is most typaane by comparing and
contrasting the data segments and thus delineating the overarching themes, patterns, and/or

processes (Flick, 2009)

Once the student focus group discussion transcripts woeedusingMiles, Huberman, &
Saldafia s2014 qualitative data analysis methotind §2014) congruence method (pattern
matching) technique for case study analygs usedo maich empirically-based patterns with
predicted findings developed prior to the data collect8aetion7.4 of this studyoutlines the

analsisand findings from the student focus gralipcussions

3.11 IT Careers Curriculum Teacher Interviews

The final sageof the research involved conducting teacher interviews to qualitatively analys
thet e a c lolmsenations of theist udent s6 perceptiandtheirt owar d
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perceptions of theffects that the learning activities had onitlstudentammediately after

they had undertaken the IT Careers Curriculum.

T e a ¢ himsernedtharmges intheirst udent s perceptions through
IT Careers Curriculum were tested through qualitative meastlieaxher interviewsvere
conducted after the conclusion of the IT Careers Curriculum. Thesgiewswere designed

to collectdata to aswerthefollowing two research suuestions:

Sub-Question 1e: How do the views of the class teachers differ from

their studentsod perceptions towards info
after the implementation of an information technology career

curriculum, using tech-savvy teaching tools?

Sub-Question 1g: What was the effect of the information technology
career curriculum, using techs avvy teaching to

| s, from
observati ons, on their student s [

0
0 earning

3.11.1 Teacher Interview Methodology

Interviewsallow the researcher farobe and follow up the neverbalbehaviour, responses,

feelings and motives in order to enrich qualitative data (Davies 2006j)e are a number of

ways that interviews can Dbteipactobsedvationtoeedenasi ncl u
acasualconveasst i on o ( Me r t eThesintefvidv®i§ a conpmon t&cioie xnd one

of the most important data collection techréq used in cas#udy and intgretive research

(Myers and Newman 2007)iDat a fr om i nt eiriwioe wasn da rteh ei dhb aocg
experiences, gender, age and nationality of the researcher should be acknowtedged,
important to situate theesearcher as Weas the interviewee during the research wuje

(Myers and Newman 2007, pp. 1%6).

According to de Laine (1997), there are three basicvie models: structured, or formal

interviews focused, or semstructured interviews; and ungctured interviews.Semt
structurednterviews use a preparbedt incomplete script which requires improvisation (Myers

and Newman 2007). It is the most common type of interview in Information Systems and

all ows the rmoereardcdegloy nidretl Mgerdaad Neveran 2007, si t u
p. 12). The interview plan should accommodaime flexibility, openness and improvisation

to enable the interviewer to look feurprisesand explore lines of questioning (s and

Newman 208). It is also important to set the stage for the interview. This involves: finding the

interviewees, gaining their consent; agreeing on the time, location, and them of the interview;
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arranging the physical layout of the room and the equipment to be aisedyreparing the

appearance and demeanoftithe interviewer (Myers and Newman 2007).

Interviews may not be as simple as depicted and can be fraught with difficulties (Myers and
Newman 2007). Some of the problems with conducting interviewstside: interviewing
strangersunder time pressure; lack of trust of the interviewer; lack of tieagling to
incomplete data collection; the level of entry into the organisaéiite bias; the Hawthorne
effect (temporary changes in behaviour in respdagnvionmental conditions constructing
knowledge while gathering data; and ambiguity of language (Myers and Newman R©7).
interviewer also needs to learn to deal with differing behaviours,agishyness, showing off

and boredom, during theterview (Myers and Newman 2007).

Interview Question Development

The objectiveof subquestion ewastoobt ain t he teactheessoddoebhsed Vv
change in perceptions toward IT careers throughitgtisé measuresthe objective of gb-

guestion fjwas toobtain from the teachers th@ierceptionsf the effectiveness of the learning
experienceon thar students The interview questions were developed asmistructured

guestions d address both of these research-gudstions. These questions were developed

from analysis of the literature and obseiwas by the researcher while conducting the-two

week IT Careers Curriculum at one of the Schools (Downlands CollEge)third question

was added as a result of the quantitative findings as outlined in CBapter
Teachersvereasked to comment dhree key issues:

1 What was the impact thetwwe ek curri cul um had on their
careers?

1 What improvement did they have for the tweek curriculum, to further increase
student interest in ITareers?

1 What could have been the cause of the large number of issug®arthines answering

the survey.

These questions were tested and pilotedullg &s possible before their use in tteacher

interviews Theinterviewquesti ons were sent to the resear
have many vy e aresearchasinmervieweeohaiguesinithe second phasiee
interviewquestions were sent $everainformation systems colleagues for their feedback. The

third phase involved seeking feedback froigh school teachers
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Comments were received from the three phases on the waorfdimg questions. All suggested
changes werenade to ensure the clarity of tihmerviews The final version of thesemi

structurednterviewquestions is provided in Appendix 3.1
Interview Protocols

Teachersvere informed about the purpose of the reseasgbart of the school/teaclemsent
information initially sent to eackchool and agaiwerbally prior to the commencement of the
interviews Theinterviewswere audio recorded on thee s e a iPhonesandditte recordings

have been stored as per USQ Ethical Guidelines. The researcher transcribed the audio
recordings and the tnacripts were compared with the recordings for accuracy. All items
transcribed wer checked to ensure they were valid representations of the focus group
discussions. The focus group discussion transcripts have been provided in Appeddixés 6.

and 65.

Theinterviewswere conducted usirgemistructured interviews/hich are considetethe most
common type of interview in Information Sys

deeply into the social situationo (Myers and
Interview Participants and Venue

The qualitative measurement bfh e t e a c latonssod theobtsiedernt sdé c han
perceptions toward IT careers ahéd teachetperspective on theffectiveness of thiearning

activities undertaken in the IT Careers Curriculum wsad-structured interviewsnvolving

a sample set aéachersvho actively participated in titeaching of théT Careers Curriculum

For the purpose of this study the researdoeiductedhe interviews theteacler interviews

were held at two of the four schools due to staff and student availalilawnlands College
andToowoomba Grammar Schoealnd bothnterviewswere undertaken in the week after the

conclusion of the twaveek ITCareers Curriculum.

3.11.2 Teacher Interview  Analysis

The predictive findings were developed prior totiéecher interviewsd answer research sub
guestion & and research stdestion f, based on an analysis of the literature, and
observations by the researcher while agrtohg the tweweek IT Careers Curriculum at one

of the Schools (Downlands College). The focus group predictive findings have been provided

in Appendix7.7.
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The transcripts fromthe e a ¢ h e r s Gvere impoded wntbo MVIMO 12 Professional and

the teacherstatements were coding for qualitative analy$ise themes of ideas from the

teacher interview discussions were indexed ublitgs, Huberman, & Saldafia, 2014; Saldafia

(2013 qualitative data anatys method.Once the teacheanterview discussion transcripts

where codedising Miles, Huberman, & Saldabas2014 qualitative data analysis method
Yinds (2014) congruence method (pattern matc
to match empirically-based patterns with predicted findings developed prior to the data
collection. Section 63 of this research outlines the analysis and findings fromteheher

interviews

3.1 2 Summary of Chapter 3

In this chapter the researcher provided a comprehensive and detailed explanation of the
methodology used in this mixadethods research. The researctiscussed the research
design sample size of ti@pulations used in the various phases of the reseathhamole

of the researchen each phase of the reselarThe researcher detailed the approaches used to

collect and angke data and discusstt ethical implications of the study

The researchvas comprised ofive stagesas outlined in the revised proposed schedule of
research. Each stage of the research was developed to address the overarching research
guestion and one or more of ttesearctsub-questions that were identified from the literature.

The overarching research question being:

How does an information technology career focused curriculum, using
techsavvy teaching tool s, i mpact on year ni
toward information te chnology careers?

Stage onénvolved thedeveloped a new instrument, the IT Career Interest Instrument (ITCI),
for determiningjunior highs ¢ h o o | students6é interestThea n | nf
ITCI instrument developmeim the studywasdesigned to collect data to answer the research

sub-question 1a:

Research Question & What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

The qualitativefindings that address this researstb-questionfor stage onef the research
are analysed in trehaptes6, sectiorb.2 anda discussion of thindings are provided in chapter
8.
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The researclieveloped a twaveek IT Careers Curriculumhat was implemented in four

schools within the region to investigate whether the inclusion of Information Technology
careers information would have an effect of
Career Interest Instrument (ITClyhe reseaherimplemented thdT Careers Curriculum
personally in one of the four schoakspersonal reflection of this involvemenitl be provided

in Chapters. ThelT Careers Curriculum design and developmiarthe study is designed to

answer thdResearclsub-Question 1b:

Research Question k: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towardsinformation technology careers?

Chapter 4 will discus$ie Curriculum Design and Development for the IT Careers Curriculum
from the literaturen answer tohis research sufuestionand a discussion of the findings are

provided in chapter 8.

Chapter Surther investigates this research spestionby analysingthe implementation of
the I T Careers Curriculum to ascertain if [
careersincludingananal ysi s of teaching the curriculum

personal journal notes, and a discussion of the findings are provided in chapter 8.

Following the implementation of the tweeek IT Careers Curriculuma mixedmethods
researb approached usingoth quantitative and qualitative analysvss conducted. Data
collection of the IT Career Interest Instrument (ITCI) and quantitative analysis of the strengths
and weaknesses of the instrumesmatsreported.The quantitaive measurement from the ITCI
instrument surveyi the studywas designed to collectata to answethe Researcisub

Question 1c:

Sub-Question 1c. Focussing on quantitative measures, how does the
implementation of an information technology careercurriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?

The quatitative findings that address this research-guéstion for stage three of the research
are analysed in the chapter 6, secti®) 6&tion 6.4 and section 6.8nd a discussion of the

findings are provided in chapter 8.

89



Chapter 3 Methodology

Quialitative analysisvasconducted through focus groups with students and interview with the
teachers from the four schools involved in the-tmeek IT Careers Curriculunfor further

investigation into the impact of the tweeekIT Careers Curriculum

Student focus grgs were conducted after the conclusion of the IT Careers Curriculum. These

focus groups were designed to colléata to answehefollowing two research sufuestions:

Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, change student perceptions towards
information technology careers?

Sub-Question 1f: What was the effect of the information technology
career curriculum, usingtechs avvy teaching tool s, on th
learning experience?

The qualitative findings that addresssleresearch sulquestiors for stagegour of the research
are analysed in the chap#isection 7.2nd a discussion of the findings are provided in chapter
8.

Teacher interviews were conducted after the conclusion of the IT Careers Curriculum. These

interviews were designed to collekita to answethefollowing two research sufuestions:

Sub-Question 1e: How do the views of the class teachers differ from

their studentsdé perceptions towards info
after the implementation of an information technology career

curriculum, using tech-savvy teaching tools?

Sub-Question 1g: What was the effect of the information technology
career curriculum, using techs avvy teaching to

| s, from
observations, on their student s |

0
0 earning

The qualitative findings thaddress teseresearch sulguestiors for stagdive of the research
are analysed in the chapter 7, secti@and a discussion of the findings are provided in chapter
8.
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Chapter 4 Curriculum Design and Development

4.1 Chapter Introduction
The previous chaptegstablished the researamethods that are utilized in this study. The

chapter also presented the plan to design, develop and implemébrfbtheation Technology
Careers Curriculum interventiohis chapteoutlines the design and development of the
Information Technology Careers Curriculum interventichat will improve student

perceptions of information technology careers

Section 4.2provides adiscussionof the design and developmemtrocess drawn from the
literature Section 4.2oncludeghe chapteby presenting a detailed outlinéthelesson plans

for thelT careers content and learning activities fortthe-weekIT Careers Curriculum

This chaptespecificallyaddresesResearctsulb-Question 1b:

Research Question k: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technology careers?

4.2 Curriculum Design and Developmen t Process
There aretiree key areas of the literatuteatinform the design and development of the IT

Careers Curriculum intervention.

1 Age groupselectiorthatanIT Careers intervention will have the most impact based on
Gott fr eds on éeoryofZidcOndscriptian) ommpromise, and Sakation

1 The social or structural factar factorsthat a IT Careers intervention will have the
most impact based ohent and BrowH £2006 Social Cognitive Career Theory
(SCCT)framework for understandingow people develop careezlated interestand
Adya and Kaisds (2005) Social and Structural Factoasid

1 TheTechSavvy Webbased Learnind\ctivities that will meet the learning styles of
thecurrenfi Mi | | enni &l oGe rsd ruateind rs .

4.2.1 Age Group Selection

The literature investigation oot t f r edsonods (2002, 2005) t h
Compromise, and Setfreationfound thatt he key student age -group
career development occurs, and especially where careers argecefnom further career
explorationwasthe tird stage of career development, between ages nine and thirteen (late
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primary and junior high school)rhis was the point where students eliminate from further
consideration any career path that they see alowom prestige, irrelevant, mundane or that

seems to be out of reach in terms of ability or effort required.

From this literature review findings, year nine high school students were selected as the

target group forthe IT Careers Curriculum intervention

4.2. 2 Social or Structural Factor(s) Selection

The literature investigation df e n't Br own, and Hackettds Soci
(SCCT) (2002, 2006) identd#d the factors that influence student careers decision making
inclubkedBandurads (1986) Soci al -efficagynand LiesmtetalTheor y
(2002, 2006) personal and environment factors (gender, culture, barriers, and supports) that

affectstudent career exploration and career selection.

From the literature review into SCCT, the type of careers intervention to be implemented in
this research was found t o r effiaadyanel outconfe® c us o

expectations.

Adyaand Kaised €005) social factors (family, peer group, and media), and structural factors
(teachers and curriculum) were explored. The social factors of family and peer groups were
found to play an important role in developing role models for studerdssist their career
exploration but were found to be difficult to influence in a career intervention strategy. The
structural factors teachers and curriculum were also found to be important and linked to
studentsé6é percepti ons .culumhwvas alBaexammedlanddaund at i o

lack anylT Careers Curriculunmfrom foundation to year ten level schooling.

From this literature review findings, the careers invention that would have an impact on
studentperceptionstowards IT careers was identifieasan IT careers focus curriculum
i mpl emented in year nine, wi “efficacgand autcaimes o n i |

expectations towards IT.

4.2. 3 Tech-Savvy Web -Based Learning Tools Selection

The literature investigation intéhe learning activitiesthat would improve the current
Ami |l | enni al 0-efficacy and cutcomesxpsctatiosserdefbund to beechsavvy

web-based learning tools such as wikis, blogs, and multimedia podcasting.
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These tecksavvy wekbased learning tools will be used in the IT Careers Curriculum
intervention presented to year nine high school students to testotrerarching reseach

guestion of this studynd research subquestion 1b

4.3 Year Nine IT Class Lesson Plans

4.3.1 Original Proposed Curriculum

The originally proposed curriculum was developed as agaety careers focused, foweek
series of four 60 minute lessons per week, with units of work that would be taught within the
current year nine computer classes as an alternate unit of work afdlhawe been taught by

a mix of IT and nofT teachers who currently run these classes.

The focus of the proposed first weekthe curriculum was to be on investigating the breadth

of IT careers by utilising the Interactive ICT Career Wheelrerily maintainedby the
Australian Computing Society (ACSEareersFoundationin groups with each group
researching an area of thigheel and presenting their findings to the class in the form of an
elevator pitch. The focus of the second week of theatlum was to have each group further
research their area of the Wheel from week 1, and to develop a wiki page from this
investigation. The focus of the third week of the curriculum was to have the students take their
research from the first two weeksdato develop an audio podcast in the form of an interview
role-play with one student interviewing one or more other students who work in their area of
the Interactive ICT Careers Wheel. The final week of the curriculum was to have each group
developaYouibe styl e advertisement f Wheelstheaim on

being to promote those types of careers.

4.3.2 Revised Curriculum

The revised twaveek curriculum continued to have the same careers focus, with the tech
savvy activities focused on students researching the types of IT careers. Fhedko
curriculum drew the techavvy tools most closely aligned to the current Nati@haticulum
Technology- Digital Technologies from the four originally proposed activities. It was deemed
through discussion with the year nine teachers involved that the key elements of
communications and collaboratiasingreceptiorpitches and wiki dezslopment were the best

fit for integration into their current curriculum. Lesson Plans and resources were provided to
the teachers involved prior to the start of the curriculum unit. Each week was comprised of

four, 60minute lessons. Schools with varyihmetables could then modify these lessons to
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suit their own structured/ideo and phone conferences were held with each teacher to ensure

their understanding and comfort in using the curriculum unit.

These resources were refined throughout theviwek curriculum, based on the observations
of the researcher, and communicated to daabkher The first week focused on providing
students with an understanding of the breadth of careers within the Inforiiachnology

domain.

Week 1 Lesson 1

The first lesson involved the teachers discussing the USQ IT Careers Research Project and then
assisting the class in completing the IT Career Interest (ITCI) Instrumetggpi@nline survey.

Upon completion of th pretest online survey, the class discussion focused on what were the
students6 thoughts of I nformation Technol ogy
types of activities someone working in the field would undertake. They were also encouraged

to discuss the types of IT related tools they use in their daily lives such as the Internet and

social media, and the changes they have observed in IT technology in their lives.

The c¢class then discussed fAdisrupt anvigtialt e c hno
explanation and encouraging the class to provide current and future examples, such as
smartphones, virtual reality and augmented reality and how theyamaVerwill affect the

way we live, do business and education.

At the end of théesson, the students were given an electronic copy of the IT Careers Prospects
and Trends Report, December 2017, a careers document developed by the University of
Southern Queensland to provide insight into IT careers for potential students (Appendix 3.9).

Students were asked to read this document for homework.
Week 1 Lesson 2

Lesson 2 focused on the IT Career Prospects and Trends Report developed by the University
of Southern Queensland with the class. The teachers discussed the anticipated growth in IT
gualified positions, especially in emerging technologies and IT security. Topics such as the
Internet of Things (IoT) and Cloud Computing were also discussed as was their impact on IT

careers.
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Some discussion was also given to Australia's involvement in iléstdnes, such as the
CSI RO6s dev e lFiotgcinmelogy and GoogWwiMaps, providing students with an

understanding that Australians plays a strong roll in global IT.

The nine skills for success in IT were discussed, with the emphasis placed emggobing,

communications and teamork, and where coding fits into these skills

Students were then introduced to the Interactive ICT Career Wimaghtainedby the
Australian Computing Society (AC®areerd-oundation (Appendix 3.10). Each of the four
guadrants of thevheel were discussed to help students understand the scope of IT careers from
creative/artistic, through logical, sales/marketing, to technical. The specific types of
occupations in each quadrant were discussed with the teacher pidiewgah random, and
drilling down to show the underlying careers pages that have been developed for each,
including the video, qualifications and skills needed to work in that career, and the salary range

for each.

The class was then broken into four grqugech group was allocated one of the Marketing /
Consulting IT Careers from the Interactive ICT Career Wheel. Each group was given the task
of reading through the information about that particular career and watching the video included.
Each group was timeasked to report back two key points about tzaterthat they found

interesting, and the salary range of the career.

At the end of the lesson, the four groups were randomly given a quadrant from the IT Careers
from the Interactive ICT Career Wheel and asked to read/watch the information about the

different types of careers in that career area for homework.
Week 1 LessorB

Lesson 3 focused initially on teaching the students about elevator pitches. They were first
shown a YouTube video by Sean Wise, business columnist for The Globe and Mail, author,
partner at Ryerson Futures Inc, and as a consultant for CBC on the wvezalitse show
Dragons' Den Http://www.youtube.com/watch?v=Tg0Otan499)mwhich discussed what an
elevator pitch was, the normal duration, and the key points that should be put across. Students
were each then given the "High 5" Elevator Pitch worksheet (Appendix 3.11) by Connie
Reimers Hild from the Institute of Natur al

The class then discussed each of the five steps outlined in the worksheet:

1. StepOne: What are you Pitching?
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2. Step Two: Who is Your Target Audience?
3. Step Three: fAHookod Your Audience with a V
4. Step Four: Why You? Paint a Vivid Picture and Rescue Your Audience
5. Step Five: When? Revise and Rehearse with THE ASK!
A modifiedver si on of Mc Col | ough, Devezer and Tan

elevator pitches, the reception format, was presented to theTdlagsoriginal reception pitch
format required teams to develop their pitches and present them at an indaesingefror

this activity, students were asked to pitch to their peers in their IT &as$. group was

required to develop a PowerPointE presentat.i

the group were to be involved in the presentation, rattzr the pitch being an individual

effort.

Each of the four groups allocated in lesson two was asked to develop their Reception elevator
pitch utilising the five steps from the "High 5" Elevator Pitch Worksheet for their given
guadrant from the IT Careen®im the Interactive ICT Career Wheel. Students were given the

remainder of the lesson to work on their Reception elevator pitch.
Week 1 Lesson 4

Students were given the first half of Lesson 4 to finalise and rehearse their Reception / Elevator
Pitch. Eachgroup then presented their Pitch for their given quadrant from the IT Careers from
the Interactive ICT Career Wheel.

A discussion was undertaken after each Pitch, as to whether the group had peowvidigil

information to answer:

1 What are they pitching?
1 Was it pitched to the right audience?
91 Did the pitch Wow the audience?

A score out of ten was given by the other three groups and a small reward of a chocolate bar

was given to the group with the average highest score.
Week 2 Lesson 1

The second week of lessons commenced with a discussion on wikis, including the history of
the term and a discussion of the types of wikis that the students have used. They were then

shown a YouTube vi deo by Common Craft,
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(https://www.youtube.com/watch?wdnL00TdmLY) which included a short explanation of
wikis and how they can be used to coordinate a group. The video introduced a wiki website as
a resource for helping a group of campers organize and coordinate informaticrafopiag

trip. Topics discussed in the video included: why email is a poor choice for coordinating a
group's input; the basics of using wikis; how a group can edit a wiki to add, remove and edit

their camping supplies list; and how to add a new wiki pagetount for diverse needs.

As a follow on from the discussion about the types of wikis that the class identified as having
used, the class had a focused discussion on Wikipedia. The class discussed the advantages and

disadvantages of Wikipedia, using fioedowing online resources:

1 University of Newcastle UK, Robinson Library: Wikipedidhe Pros and Cons
<https://libhelp.ncl.ac.uk/loader.php?fid=2099ge=1&key=2bfc2dc8f3b60a57b3f6
1624e49fd468;

1 prosancons.com: Pros and cons of using Wikipedia
<http://www.prosancons.com/general/pamnsusingwikipedia’; and

1 Youth Village, South Africa: The Advantages and Disadvantages of using Wikipedia
for Research: kttps://www.youthvillage.co.za/2014/10/advantagesdvantages

using-wikipediaresearcl#.

The teacher then demonstrated the ease that a Wikipedia article can be edited, making a
deliberate incorrect change, and then checking back regularly through the lesson until it had

been corrected.

The class discussed the differences between wikis and office cloud apps, such as Google Docs.
Students were encouraged to share their experiences using office cloud apps. Then the class
brainstormed the advantages and disadvantages of both tools, vigtadher leading the class

to identify the following two issues: 1) wikis do not allow simultaneous editing, while Google

Docs does, and 2) the limited revision history of Google Docs over a wiki.

Students homework was to think about how they would deeelaiki page for their given

guadrant from the IT Careers from the Interactive ICT Career Wheel.
Week 2 Lesson 2

Teachers were shown how to develop a wiki udntigp://www.wikidot.com/educatianA

common wik page was created for the class prior to the start of the lesson, including a top
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level page and four styiiages for each of the quadrants from the IT Careers from the Interactive
ICT Career Wheel.

Lesson 2 commenced with each student creating their olidoticom account, then adding

the class wiki page to their account. The students were given a basic introdoaigng
wikidot and shown where to find the wikidot.com online resources. Each group was asked to
develop a wiki page for their given quadrant from the IT Careers from the Interactive ICT

Career Wheel, with the following elements included on their wikierarpage:

At least 2 hyperlinks
An image

3 kinds of headings
Table of contents
Horizontal rule

Use bolding, italics

Embed a video

= =4 4 A A A - -2

Use bulleted and numbered lists

=

Embed a quizlet with at least 10 cards

Students then spent the remainder of the lesson ingitweips, developing their skills in using

wikidot.com.
Week 2 Lesson 3

Lesson 3 required the students to continue the wikidot.com careers wiki pages in their groups
started in lesson 2. As the students worked, the teacher facilitated each group, spaeding

with each, assisting them in their wiki development. The teacher also kept an eye out in each
group and selected something each group had done well, pointing it out at the end of the lesson.
Students were also encouraged to peer assist each otherdreation of the required wiki

page elements.

Teachers were advised that typically this activity should take 2 days to complete providing that
students stay on task. They were advised to ensure that students may not complete within this
timeframe if theyare too into their topic, that they might spend more time looking for

information and less time writing on the wiki.
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Week 2 Lesson 4

The twoweek IT Careers Curriculum concluded with groups being given a third of the lesson
to finalise theirwikis. Each group then presented their wiki for their given quadrant from the

IT Careers from the Interactive ICT Career Wheel.

A discussion was undertaken after each wiki was presented, as to whether the group had

providedenoughinformation to answer:

i Does it inform about the IT career area?
1 Was it pitched to the right audience?

9 Did the wiki Wow the audience?

A score out of ten was given by the other three groups and a small reward given to the group
with the average highest score.

The final portion otthe lesson involved the teachers recapping the USQ IT Careers Research
Project and then assisting the class in completing the IT Career Interest (ITCI) Instrument post

test online survey.

4.4 Summary of Chapter 4
This chapter msents the degh anddevelopment of the Informatin Technology Careers

CurriculumandaddresseResearciSub-Question 1hdentified from the literature in chapter
2:

Research Question h: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technology careers?

Section 4.2discussd the theoreticaresearchfrom Gottfredso® 2002, 2005) theory of
Circumscription, Compromise, and SefleationL ent and Brownds (2006)
Career Theory (SCCT) framework for understanding how people develop -caleged
interestsand Adya and S0dal and StitucturafaoBsth& werelinked to
student s 6. Leaning acpvitietbah would improve seléfficacy and outcomes
expectationsverefound to be échsavvy webbased learning tools such as wikis, blogs, and

multimedia podcasting

This researchdentified thatthe careers invention that would have an impact on student

perceptiongsowards IT careers was a IT careers focus curricuisngtechsavvy webbased
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learningtoolsi mpl ement ed i n year nine, wefficdicyamd f ocus

outcomes expectations towards IT.

Section 4.3outlined thelesson plans foliT careers content and learning activities fortthie-
weekIT Careers CurriculumThis included a discussion of the originally planned fweek

curriculum that outlines the other learning activities twatld have been used in the study.

Chapters 5 t@ will quantitatively and qualitatety testtheimpact of the tweweekIT Careers
Curriculum Each chapter will addresme or more researcubquestionidentified through
the literature review that will build@etailedset of findings towards addressing the overarching
research questn. Chapter 8 will then present all findings from these chapteasdertairthe

level ofimprovementirst udent s per c e pttheld Careers Guwiautuoh.s
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5.1 Chapter Introduction

The overarchingeesearchyuestionintroducedin Chapterl positedthatproviding junior high
school students with a comprehensive understanding afareers would influence their

perceptions of such careers

How does an information technology career focusezlrriculum, using
techsavvy teaching tool s, Il mpact on year n
toward information technology careers?

Chapter 2 identifiedunior high school athe key career developmental stage wistuelents

discount career alternatives that do not meet their image of self and amend theiagelfo
accommodateealworld constraints in favour of other career alternatiBpsictural factors

such asteachers and curriculumwere identified agossible mdtods of strengthening a

s t u d percépbossof IT careersA techsavvyIT careers focusedurriculum usingweb-

based learning tools wascognisedsa possible approachiton f | uence student s

of IT careers.

Chapter 3describé the content and learning activity validation axésign,the process
involved in obtaining schosb and teachefsinvolvement in the intervention, and the
developnentand implemergtionof thetwo-week IT Careers Curriculuthat wasusedin four
Toowoomba region school€hapter 4 outlined théesign developmentand implementation
of the IT Careers Curriculum, using teslavvy teaching toolshased orthe literature. It
provided alessonby-lessondiscussion of the lessgians andtheresources provided to the
teachers involved in the intervention. Video and phone conferences were heddahitieacher

to ensure their understanding and comfort in using the curriculum unit.

These resources were refined throughout thevieek curriculum, based on the observations

of the researcher, and communicated to ¢aabher

ThisChapteiprovides an alternatiwvealidation of the curriculum  t hr ough twne r ese
reflections of teaching the twweek IT Careers Curriculuat Downlands College (one of the
four Toowoomba region schoolsas such it providefurther insight intoanswering the

research sulguestionlb:

Research Question h: What content and teaching approach
contributes to an information technology career curriculum, using
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tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technology careers?

Prior to the commencement of term 3, the Deputy Principal of Downlands College contacted
the researddr to inform that the YeanineIT teacher had left the school and that they were
seeking to recruiand new teacher for the classit had not been successful by the beginning

of term 3. After some negotiations, it was agreed thatptiraary researcher, wdh was a
registered teacher, would assist the school by teaching thaiyedl class, along with the
yearelevenandtwelvesenior computing class for the first two weeks of term to allow for more
time to recruit a suitable new teacher, allowing the-tveek|T Careers Curriculunclass to

be undertaken during this time.

As an active participant in the researtlie researchgpournalised theireflectionson each
lesson taught. Each reflective jourraadtry involved a review of theareer content and the
learner activity used for that lesson. Any areas of significant concern identified were
communicated with the other teachers undertaking the curriculum at the other stheols.

foll owing is the reseletwweek|DGreereCurricelom.i on on

5.2 Primary Resear c her 6s onRTedching cthhei IToCareers
Curriculum

5.2.1 Week 1 Lesson 1 Reflection s

Careers Content Reflection

The class was made up of twenty students, fifteen boys andifiseBasedon the literature
findings previouslydiscussedthe gnderbalancewasnot investigated in this study, as it has
been the primary focumost of thecurrent careeriterventionresearci{HunterandBoersen
2017; HunteandBoersen 2016; Gorbachegtal.2014; Craig, FisheandLang, 2007; Lang,
2010; BainandRice, 2006; Ashcragt al.2012; Clayton, BeekhuyzeandNielsen, 2012

Students were enthusiastic when | discussed the USQ IT Careers Research Project with them,
and after discussing the survey terms of reference thém, all but one student opted to

complete the IT Career Interest (ITCI) Instrumentigst online survey.

The i nitial class discussion on the students
mainly on topics of coding, security and computeimemance. The types 6F-related tools
they use in their daily lives focused mostly on applications software, such as Word, Excel and

PowerPoint, Google searching and Facebook. The discussion about the changes they have
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observed in IT technology focused topics such as the NBN and smartphone technology. It
should be noted that all students at Downlands College have a tablet computing device

provided by the school.

The term fidi sruptive technologieso, was a ne
with a couple of examples, the class was able to provide numerous current and future examples
and they were able to provide many examples of how these technafigietedhow they

live, do business arntieir education.

The discussion in this lesson was purposely left very open, allowing the studerfsaice
differentexamples from their owpersonal backgroungdproviding they dichot digress to far

from the topics. This allowed all students to engage inthe disoussion ot j ust t he f¢

The school s |l earning management system all c
of the IT Careers Prospects and Trends Report, whiclymesto studentgo read through as

homework and which woulfbrm the basis for the second lesson.

5.2.2 Week 1 Lesson 2 Reflection

Careers Content Reflection

Discussion about the anticipated growth in IT qualified positions was of great interest to the
students Their response were that they did not think the IT industry had so many
opportunities Studentsvho had family or friends working in the industry were able to share
what they knew of these types of jobs in the local market. The discussion about how the IoT
and CloudComputing will impact further jobs was robust, with students suggesting that
personal assistants will take the place of office workers through to security issues if private
information was all stored in the cloud. It should be noted that this lessommvasaon after

the media hype abo@ambridge Analytia (Cadwallalr and GraharHarrison 2018)

Students were surprised at the level of Australian involvement in different IT Milestones, such
as the CSI ROO6s -HtohedogypanieGodgle Mdps. When asked if they
thought there would be more such development coming out of Australia, nualeytst were

cynical, expressing that that type of thiohges noappear to be happening anymore

All studentsin the class engaged withe InteractivelCT CareerWheel developed by the
Australian Computing Society (ACS) Foundation. The-l®gel diagram outlining the four

main IT career paths provided the students with many more IT career options then they had
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considered, some were comely new to them. The depth of information, including video,
salary range and necessary qualifications that students call up for each occupation appeared to
be of great interest with students drilling down severalcareer types while they initially
explared theWheel

Due to the number of students in the Downlands class, five groups were created at this point.
The first group activity where students were allocated one diitir&eting / Consulting IT
Careerselected at random from the areagheCareers Whedb report two key pointabout

what theyfound interesting, and the salary range of the career was enthusiastically undertaken.
Each group provided one speaker who gawel&developediccounf their allocated career.

Each group was also asked if they had heard of that career before andr wiesth&ould

consider it in the future. Most groups indicated that it could be of future interest.

Each group was then randomly given a quadrant from the IT Careers from the Interactive ICT
CareeWheel, with two groups splitting the hardwi@ftware betreen them. Each group was
asked to redavatch the information about the different types of careers in that career area for

homework.
Actions Arising from Career Content Reflections

Students did not engage as well with the nine skills for success\iihile | spoke about the
importance of these skills and gave examples, the class did not get very involved in the
discussion. This may require a varied exercise where they first develop their own list of

important skills, then compare their lists with thieGareers Prospects and Trends Report.

5.2.2 Week 1 Lesson 3 Reflection

Learning Activity Reflection

The class watched the YouTube video and then discussed the various aspects of an elevator
pitch: key points, content and duration. We then discussed the difference between an elevator
pitch and a reception elevator pitch, most notably the use of presastaipls and multiple

presenters. The idea of presenting in a group, ratheoti@on-one appealed to the class.

The "High 5" Elevator Pitch workshe@appendix4.1) was displayed on the data projector,
and each group was askedltscuss each of the five steps outlined in the worksheet, based on
their quadrant from the IT Careers from the Interactive ICT Caviberel. Students were given

time to work on each step and | walked around assisting each group. Once each group had
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workedthrough up to step 4, they were then given the rest of the lesson to fully research their

guadrant and to prepare their reception elevator pitch.
Actions Arising from Career Content Reflections

| was initially concerned that switching tterminology between elevator and reception pitch
would cause some confusion for the students, but they were able to easily adapt the "High 5"

Elevator Pitch workshedt the reception pitchtructure

5.2.4 Week 1Lesson4 Reflection

Learning Activity Reflection

Students were given the first half of the lesson to finalise and rehearse their reception elevator
pitch. Several idents in two of the groupgere notpresent for lesson 3othese groupwsiere
given extra time to amend their reception elevator pitch to take this into acGainie.7
outlines thdearning activity outcome of Week 1 Lesson 4 ttoe Downlands Cdege Year

Nine T class.

Group Learning Outcome

Group 1 The first group tgresent were the Product Development (Hardware) quadrant group
group was comprised of four boys. This group produced a detailed background on the
hardware development career paths with their focus being on electronic engineering
fi w o factor was a discussion about the scope of electronic engineering jobs, the sala
and they focused on the development of robotics in manufacturing. | provided them v
example of the automated detonator production line at Orica Explosivegxisaaaxample
This group was given an average score of 7 out of 10 by the other groups.

Group 2 The second group that presented were the Business Services quadrant group. This g
comprised of four boys. This group discussed how IT and businesgddye produce
solutions to clients and industry. Their focus was somewhat narrow, rather than loo
the whole of their quadrant. Their A v
Computing could be used in the future. | spoke about some oftteerotes such as Proje
Managers and Social Media Analytics to supplement their discussion. This was one
that appeared to be working well and | did not spend as much time with them as | di
of the other groups, which unfortunately led to tlaerow focus. This group was given
average score of 6 out of 10 by the other groups.

Group 3 The third group that presented was the Content and Design quadrant group. This gr:
comprised of three of the girls in the class and one of the Bhysgroup discussed caree
that develop multimedia content and web design. They produced a very well rese
presentation and provided a broad sco
factor was in discussing games design. | followesir hresentation up with some discuss
about the types of skills that are important in the development of games, such as &
intelligence. This group was given an average score of 8 out of 10 by the other group
Group 4 The fourth group was th&echnology Services quadrant group. Thi®up originally
comprised of four boys but two were not in attendance on the day for reception e
pitches, and as such extra time was given to this group during the first three preser
This groupdiscussed technical careers, which matched the interests of the two boys in
Their use of PowerPoint for their pitch was limited, but they were able to speak at
about networking and security car eirepitch,.
which was reflected in the low average score of 5 out of 10 by the other groups.
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Group 5

The fifth group was the Product Development (Software) quadrant group. This
originally comprised of two girls and two boys but one of the boys weria @attiendance of
the dayfor reception elevator pitches, and as such extra time was gitkis group during
the first four presentations. This group produced a-deleloped background on the varig
software development career paths with their focus being on IT entrepreneurship
Awowdo factor was their dlosMusksBilliGates andrivar
Zuckerberg, how they turned hobbies and home/emmm businesses into mulillion-
dollar enterprises. | added to this conversation by pointing out that having the right
the right time and the courage to do sometlahgut it is what makes a great entrepren
This group was given an average score of 8 out of 10 by the other groups.

Table 7: Week 1 Lesson 4 Learning Activity Outcomes

As thereweretwo groups who both scored 8 out of 10 for their elevator pitches, both groups

were awarded a small prize.

5.25 Week 2 Lesson1l Reflection

Learning Activity Reflection The lesson commenced with a discussion about wikis, starting

with theorigin of thename. The class shared the types of wikis that they have personally used.

As expected, Wikipedia was the first example given by the class.

The

how wikis can be used to coordinate a campingDigcussion as to why email is a poor choice

for coordinating a group's input came out of watching the video and this lead to a further

YouTube vided®l aahl &€chghi Wiskhido was wel

r

ec

discussio about other online tools that could also be used by the campers, such as creating a

website and cloud apps such as Google Docs. The original lessangdlateda discussion

on cloud apps later in the lesson, but | decided to bring it forward to this po

The class discussed the differences between wikis and afpsjand they shared their own

experiences with using cloud apps. | pointed out that each tool has its own use, depending on

what it is needed for. The class ideietifthe following two issues that need to be considered

when selecting between cloud apps atikisy

1) wikis do not allow simultaneous editing, while Cloud Apps do, and

2) cloud apps have limited revision history over a wiki.

To conclude the lesson, | then went back to discuss Wikipedia with the class. This was not
necessatrily linked explicitly to their understanding of wikis, but | felt it a good segway into the

advantages and disadvantages of using Wikipedia for researdné@mayj Three websites

discussing these advantages and disadvantages were reviewed on the data projector and |

discussed the importance of using the links to primary sources in Wikipedia rather than relying

on the content of the article itself, as anyoae edit an article and at any time the article can
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be incorrect. To reinforce this,openeda Wikipedia article and deliberately changed a key
piece of data. We then checked back five minutes later to find the information had been
corrected. As bmework, | asked the class to think about how they would develop a wiki page
for their given quadrant from the IT Careers from the Interactive ICT Cérkeel.

5.2.6 Week 2 Lesson2 and 3 Reflection

Learning Activity Reflection

The focus of this lesson was to allow the students to explore and develop their wiki pages for

their quadrant of thinteractive ICTCareeWheel

Prior to the commencement of this lesson, | created a Downlandsniedi Wiki using

Wikidot. It was during this stage that | noted that the setting up of thlevepwiki page was

not asuserfriendly as reported, having no Graphic User Interface (GUI) edit tool. To assist the
students, | created the tbpe v e | page, a subpage for each of
Interactive ICT Career Whee| and inserted code onto the tdgvel page to display the
subpaged immediately emailed this information to the other teachers conducting their classes

at other schools in the research. The subpage GUI developed by Wikidot was muakeanore

friendly for the students to use, allowing them easier development of their wiki pages.

After all the students had registered for Wikidot and accessed the Downlands wiki, the class
was given a basic introductiao using the wiki, and demonstration of where to find the
Wikidot online resources. The following list of required elements was them ¢givthe class,

for each group to include in their wiki:

At least 2 hyperlinks
An image
3 kinds of headings

Table of contents
Use bolding, italics

Embed a video

1

1

1

1

1 Horizontal rule
1

1

1 Use bulleted and numbered lists
1

Embed a quizlet with at least 10 cards
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Studens were given the remainder of the lesson and the whole of lesson 3 to work in their
groups on their Wiki pages, with one student being designated as the Wiki page editor and the
other members of the group finding the content and multimedia elements. tStqdakly

worked out that using Word or Notepad was a quick way of to put the content together and
send to the Wiki editor to inclusion. They also worked through the process of swapping rolls,
by releasing edit control and allowing someone to take ovenwbkcessary. During this time,
members of one group also provided support to other groups, showing how to embed videos

and set up quizlets.
Actions Arising from Learning Activity Reflections

Originally, | had intended to use the Wikispaces platform;EHKree wiki site popular for
educational wiki development, but unfortunately, the site was closed on 31st July 2018. |
researchedeveraleducational lesson planning portals to &sge what other KL2 education
supported wikis were being useskveralthe educational portals recommended the Wikidot
platform, as it was free to use, licenced through Creative Commons, and did not embed

advertising.

Wikidot requires alparticipants to have a login account, registered through an email address.
This was not an issue for Downlands College as all students were provided with a school email
address. There is a smtithe overhead involved in getting each student to createWikidot

account, then accept their email registration prior to starting their wiki development.

The teachers undertaking tieCareers Curriculum were emailed immediatelyhaf thange
from the Wikispacesplatform to Wikidot including changes to the seurces outlininghe
implementatiomequirementgand setup stepgo facilitate easymplementation in their classes.
All teachers reported that thigas implemented prior to this stage in the curriculum and that

the extrdogin requirementslid not impact on school systems or restrictions.

5.2.7 Week 2 Lesson4 Reflection

Learning Activity Reflection

The final lesson concluded with each group being given fifteen minutes to finalise their wikis.
Most groups had finished or were near to finishing their pages, and | encouraged each group to
read carefully through their pages for typing mistakes and tckdhat all the links, images

and embedded videos were working correctly. Each group then presented their wiki for their
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the group had provideehoughinformation to answer:

M Does it inform about the IT career area?

1 What was good about the page (commendations)?

1 What could have been improved on the page (improvements)?

Table 8 outlines the learning activity outcome of Week 2 Lesson 4 for the DownlaltetseCo

Year Nine IT class.

Group Learning Outcome

Group 1

The first group that presented their wiki page were the Business Services quadran
Overall, the class felt that the wiki page provided a detailed level of information that cq
thebreadth of the IT careers from the Interactive ICT Career Wheel. The commendati
other groups had for this page included easy to navigate links to the online Business $
information from the Interactive ICT Career Wheel; a vettlctured subgge summarising
the salaries for each type of career; a 4isendly set of quizlets identifying the key care
types; and a suitable embedded video. Areas of improvement that the other groups st
were that the image on the main page could have feséred to allow all the information t
more easily fit on the one page, and more use of group developed subpages could h
made instead of just pointing to the Business Services information from the Interacti
Career Wheel. This group was givam average score of 7 out of 10 by the other groups

Group 2

The second group that presented their wiki page was the Content and Design quadral
Overall, the class felt that the wiki page provided an excellent level of informatio
covered thebreadth of the IT careers from the Interactive ICT Career Wheel.
commendations the other groups discussed included the placement of a contents i
top of the page; the key career information was summarised on the wiki page rather t
linking to the Career Wheel; the embedding of the quizlets rather than linking to a
page; and an appropriate embedded video. Areas of improvement that the other
suggested were that a more interesting image could have been used, and the infooulat
have been presented on subpages rather than having it all displayed on a single pa
group was given an average score of 8 out of 10 by the other groups.

Group 3

The third group that presented their wiki page were the Technology ServickarmLgroup.
Overall, the class felt that the wiki page also provided an excellent level of informatio
covered the breadth of the IT careers from the Interactive ICT Career Whee
commendations the other groups discussed included the placensenbnfents list at th
top of the page; the key career information was summarised on the wiki page rather t
linking to the Career Wheel; the inclusion of the career images drawn from the C
Foundation website; the embedding of the quizletserathan linking to another page; a
an embedded video that met the guidelines given. The was only one area of improven
the other groups suggested which was that the information could have been prese
subpages rather than having it all dég@d on a single page. This group was given an ave
score of 9 out of 10 by the other groups.

Group 4

The fourth group that presented their wiki page were the Product Development (Har
quadrant group. Overall, the class felt that the wiki pagwiged an adequate level
information that covered the breadth of the IT careers from the Interactive ICT Career
The commendations the other groups discussed included the key career informatio
summarised on the wiki page rather than justitig to the Career Wheel; a uddendly set
of quizlets identifying the key career types; and a suitable embedded video. Ar
improvement that the other groups suggested were that the quizlets could hav
embedded rather than linking to anotpage; the image on the main page could have
resized to allow all the information to more easily fit on the one page, and the inforn
could have been presented on subpages rather than having it all displayed on a sing
This group was givenneaverage score of 7 out of 10 by the other groups.
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Group 5 The fifth group that presented their wiki page were the Product Development (Sof
guadrant group. Overall, the class felt that the wiki page provided some useful infor
of the IT careers from the Interactive ICT Career Wheel but was too focused @
Entrepreneur career and not enough information on other career types. The comme
the other groups discussed included the key career information being summarised on
pace rather than just linking to the Career Wheel; and an appropriate embedded vided
of improvement that the other groups suggested were that a more interesting imag
have been used; the information could have been presented on subpagesaratiearitiy it
all displayed on a single page; and that there were no quizlets included. This group we
an average score of 5 out of 10 by the other groups.

Table 8: Week 2 Lesson 4 Learning Activity Outcomes

The Technology Services quadrant group scored 9 out of 10 for their wiki, they were awarded
a small prize. | finished the class withrecapof the USQ IT Careers Research Project, and
then asked the students to complete the IT Career Interest (ITCI) Instrumetdspastline

survey.

5.3 Summary of Chapter 5

This chapter presents an alternatreéidation of the curriculupm  t hr ough tWwre r ese:
reflections of teaching the twweek IT Careers Curriculurat Downlands This chapter
provides further insight into answering the research-gudstion lbidertified from the

literature in chapter:2

Research Question h: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technology careers?

These reflectionand insightsvere shared with the other three schalaliy as extra resources

for the teachers.
Reflection on Carers Curriculum Content

The studentsd under st anwasthayit invdlvedcodifgoseamdyt i on T
and computer maintenancgheir mainlT usagewas applications software, such as Word,
Excel and PowerPoint, Google searching and Face@oks likefi di sr upti ve techi

were new concepts that had not been previously taught to them in their IT classes.

The use of the Interactive ICT Caré&®heelwas found to be eurriculum teaching instrument
that was well suited to these students, providing them euithprehensive information about
the many different types of IT careef®pics drawn from the ICT Career Wheel information
such as thanticipated growth in IT qualified positiored the future direction of the IT

industryresonated well with the studentsstigating robust discussion in the clgSgidents in
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the class all expresséuat they had not understood the breadth of theduistry. Tke Careers

Curriculum Contenhas been furthenvestigatedn the student focus groups@hapter7.

Reflection on theLearning Activities Receptiorpitches and Wikis were thigvo techsavvy
learning activitiesised within thewo-weekIT Careers Curriculum by the researchaitially
therewassome concern by the researctiet switching the terminology between elevator and
reception pitch would cause some confusion for the students, but they wereealsliéytadapt

the "High 5" Elevator Pitch worksheet to the reception pitch struclimereception pitch
concept was well received by tlyear nine studentand they were able to complete their
research into their given IGareer and present théindings within the week one timeframe.
The receptionpitch allowed for groups to present their findings from the careers research
rather than having students present individyalyd this was found to work well with this

student level.

Thewiki concept hadeveraminorissues stemming frotheneed to change educational wiki
providers due to the closure of tiMikispaces platformThe Wikidot platformwas found to
belessuserfriendly, andthe linking of the main wiki pages to splgesembedding quizlets
and videogequired extra codm Theresearcher spent extra cldsse assisting students to
work around these issudsxtraspecific Wikidotresources were developed and shared to the
other three school® assist them through theskangesWhile the year nine students were
able to complete all the wiki tasks within thiemeframeof week twq upon reflection the
researcher felt thahore time would have been beneficlaliturelessons using Wikis should
be given more time for tretudents to learn the platform before embarking on dpirejoNikis
themselvesAs only one student can edit the Wiki at a timeystematic approactill need

to be developeth the lesson plans to hatlee otherstudentsn the groupworking offline on

their own content whil&Viki page is being developed
Sharing IT Curriculum Reflections

The IT Careers Curriculum, using tesvvy teaching tools, including a lesdoytlesson plan
and resources were provided to the teaclatrshe other three schooisvolved in the
intervention prior to the commencement of the -tmeek IT Careers Curricutn. Video and
phone conferences were held with each teacher to ensure their understanding and comfort in

using the curriculum unit.

These resources were refined throughout thevieek curriculum, based on the observations
of the researcher, and communezhto eaclieacherlt was noted by the researcher that each
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school took these resourcasdthe daily communicated reflections from the researcrat,
adapted them to their owsircumstances. This has been further investigated in the teacher

interviews inChapter7.
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Chapter 6 Quantitative Study
6.1 Chapter Introduction

A mixed-methods approachsing both quaitiative and qualitative research methatas
identified in chapter 2as the methodologfor datacollecion andanalyss to answer the
overarching research question of this rese&éeleralresearch w-questions were identified
from the literaturé¢o address eactage in theesearh. Chapter Hiscussed and justified the
five stages of the research desagd methods.

Section6.2 discussestage one of the researtie development of the Information Technology
Careers Instrument (ITCl). The technology component from three Science, Technology,
Engineering and Mathematics (STEM) survagtruments were used to develop the ITCI
instrument. The original fortgight items were reduced to the smallest number of items to
include in a reliable instrumenResearclSubQuestion 1das addressd inthis stage of the
research

Research Question Ja: What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

This researchdentified the junior high school years of a students' life as the key career
devel opment al stage where they progressivel
(2005) Circumscription, Compromise and Self eat i on t heory) . Lent , |
(2002) Social Cognitive Career Theory (SCCT) together with the research from Adya and
Kai serds (2005) research identified structur
a role in either strengtheni ncgueas Ativavesk t i ng
curriculum focusing on providing students in year nine (junior high school students) with better

awareness of IT careers wadaveloped andndertakeras part oktagetwo of the research

In stage three of the researdudents wersurveyed before and after the tweek curriculum
and the analysis of the data collected is outlined in this Chét#eearctsubQuestion 1ds

addressed in this stage of the research:

Sub-Question 1c. Focussing on gquantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?
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Section6.3 discusses the steps taken to recode thecdl¢gted in stage thred the research
for use in SPSS and the decision to discard the control group data due to limited responses,

focusing only on the seventy respondents from the IT Careers Curriculum group.

Section6.4 describes the process usedtage three of the researcin the identification and

removal of outliers through Standard Deviation (Std. Dev.) Analysis, Univariate and
Multivariate Analysis, and Normality of Distribution Analysis to derive the foitye paired
respondents for use the final data analysis. Secti@b discusses the Repeated Measures
Analysis of Variance (ANOVA) of the Pre and Post Test ITCI Means used to identify whether
the data collected showed significance in t
Techrology careers between the first ITClI survey and the second ITCI surveys after
undertaking the twaveek IT Careers Curriculum. A PairedTEst Analysis on the individual

Survey Questions was also undertaken to examine if there was any significant chalege bet

the first ITCI survey and the second ITCI survey for any individual survey question.

6.2 Development of Information Technology Careers

Instrument (ITCI)

The methodologyused to develop the Information Technology Careers Instrument (ITCI)
foll owed Clark and Watson (1995) key compone
al. (1997) process for developing reliable and valid measurement instruitentnalysis of

the data collection used in tdevelopment of the Information Technology Careers Instnim

(ITCI) addresseResearctsub-Question la:

Research Question & What factors contribute to an information
technology career survey instrument to test changes istudent
perceptions towards information technology careers?

6.2.1 Conduct a literature review to help develop relevant items

The literature review for the ITCI scale items consisted of a search for studies addressing
studentsdé interesatreiemsSTEMuareramt SOTEMec cepti or
and social cognitive career theory applied in science, technology, engineering and
mathematics. As discussed@mnapter2, research suggested that interest in careers was often
related to selefficacy, outcome expectations, and previous learning experienced identified in
Lent, Br own, and Hackettodés (2002) soci al C
instruments wer@entified by this literature review (Keir et al. (2014) STEM Career Interest

Survey (STEMCIS); TylerWood, Knezek and Christensen (2010) STEM Career Interest
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Questionnaire and STEM Semantics Survey; Mahoney (2010) Student Attitude toward STEM

Questionnae).

6.2.2 Create a broad item pool of items that will test the target aspect

The fundament al goal of the creation of the
content that is potentially rel e®3am3l0)tino t he
thiscasea p ool of i tems that focus on students?od

The initial broad pool of itemsvas drawn from the three existing career test instruments
identified in the ITCI literature review. The threesiruments focused on the Science,
Technology, Engineering and Mathematics (STEM) areas. They all had high reliability
(Cronbachdéds Al pha > 0. 8) i n the technol ogy
Hackettds (2002) Sociall). Cognitive Career The

Keir et al. (2014) developed a STEM Career Interest Survey (STEBWY to measure the
Afactors related to [junior high] school stu
and potenti al car eer s 0-Cl§ mstrum@nt orstudiente gt seve@a s t e d
schools in rural southastern United States (grades five to eight). The STHEM was

designed using a fivpoint Likert scale with fortsfour items, eleven items in each of the

Science, Technology, Engineering and Mathematics (STEMjsa(Appendix6.1). The

STEMCI S was found to have a Cronbachds Al pha
Al pha = 0.89 for the Technology area;, a Cro
and a Cronbachés Al pha = 0.85 for the Mathen

Tyler-Wood, Knezek and Christensen (2010) developed a STEM Semantics Survey to measure

the STEM career interest of students. They tested the STEM Semantics Survey on students at
two schools in Hawaii and Vermont (grades six to eight). The STEM Sem&iiesy was

designed as a semantic differential scale, with students asked to select how they feel an a seven
point scale between two adjective pairs (e.g. To me, Technology is: fasdimatittane). The

survey is comprised of twenfive paired adjectivétems, five items in each of the Science,
Technology, Engineering and Mathematics (STEM) areas and five further items about
studentsb6 gener al feeling towards careers in
(Appendix6.2). The STEM Semanticsbw ey was found to have a Cr
for the Science area, a Cronbachés Al pha = 0
= 0.92 for the Engineering area,; a Cronbachi¢
Cronbachoés fohETEM eareers. 0. 9 3
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Mahoney (2010) developed a Student Attitude toward STEM Questionnaire to measure the
attitudes studentso6é exhibit towards STEM edd
STEM Questionnaire on students at two grade levels (yearanmeleven) at two US high

schools. The Student Attitude toward STEM Questionnaire was designed as a variation of a
four-level semantic differential scale, with students being asked to select between most, more,
less and least for each item. The survesnposed of twentyfour items and students were

asked to repeat their selection for each of the four STEM areas. In total students were asked to
rate ninesix items (twentyfour science, twentyour technology, twentyour engineering, and
twenty-four mathenatics) (Appendix6.3). The Student Attitude toward STEM Questionnaire

was found to have a Cronbachdés Al pha = 0.96
for the Technology area; a CronhadhéasCsAbphac
Alpha = 0.96 for the Mathematics area.

The three STEM instruments had a total of one hundred andfsigtjtems dealing with
science, technology, engineering and mathemaficdy the fortyfive items pertaining to
technology andechnology careers were utilised to develop the initial version of the ITCI
survey (Information Technology Interest & Careers Survey) as the other three areas of STEM
were outside of the focus of this study. The term technology was amended to the nifice spec

term, Ainformation technologyd to avoid conf

One instrument (Keir et al. 2014) used afpant Likert scale and the other two instruments
(Tyler-Wood et al. 2010, Mahoney 2010) used variations of semantic difdrenales. A
single type of scale needed to be adopted for ITCI, thus all items were converted-jocantive
Likert scale to conform with the structure dég Keir et al. (2014)The amended eleven items

using the more spechhbtoggomjsfiipmBBorchatdi on B

The five technology and five technology careers items from the -Wyerd, Knezek and
Christensen (2010) STEM Semantics Survey semantic differential wasleonverted to a

five-point Likert scale by taking the imfimation technology and information technology
careers statements (Ato me, i nformation tec
technol ogyo) and merging it with each adject
the survey, the resultant énty items (Appendi.5) were developed and placed on a-ive

point Likert scale.

The twentyfour items from the Mahoney (2010) Student Attitude toward STEM Questionnaire

were taken and modified to focus specifically on information technology. Each téthne
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wasamended to include the term ni.fefgoldomatt i on t
like [information technology]). The resultant twefftur items (Appendi%.6) were developed

and were also placed on a fipeint Likert scale.

This reslilted in a scale consisting of forgrght items (Appendi®%.7). These items were then
checked for face validity with colleagues in the School of Management and Enterprise at the
University of Southern Queensland. Feedback was used from the face validity check to change
the wording in several of the items and remaoepeating questions (Append®8). The
Information Technology Interest & Careers Survey (Appebd was developed.

6.2.3 Factor analysis

An analysis was conducted using a convenience sampfestiear business university
students. Eighty studés were surveyed during their figear businessomputing course. The
data collected was used to ascertain the number of factors resulting from thedgbttigems

and to reduce the number of items to an amount easily completed imantge onlinesurvey.

AFactor analysis provides the tools for anal
a large number of wvariableso (Hair et al. 2C

variables in the analysis and condensing the informaitm a small set of factors.

A factor analysis (Tabl@) was conducted on the forgight items to confirm the existence of

two-factors,

1) interest in information technology and

2) interest in information technology careers.

Varimaxisconsi dered the most popular factor rot a
columns in a factor matrixo (Hair et al. 201
Varimax with Kaiser Normalization (Table 10) developed using SPSS, two itemes we
identified as crostoading on factor one and factor two and were thus removed (Items 6 & 11
indicated in red). Hair et al. (2010, p . 117
to be practically signi f Rataed Fagtor Métrix fdentifiedh er e
thirteen items that had loadings betwe@rb and 0.5 which were not considered significant,

and also removed (Items 1, 2, 4, 15, 16, 17, 18, 19, 20, 35, 37, 47 & 48 indicated in blue).
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Total Variance Explained

Quantitative Analysis

Initial Eigenvalues

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

% of Cumulative % of Cumulative % of Cumulative
Factor Total Variance % Total Variance % Total Variance %
1 28.326 59.013 59.013 27.989 58.310 58.310 19.320 40.251 40.251
2 2.142 4.463 63.475 1.774 3.695 62.005 10.442 21.754 62.005
3 1.848 3.850 67.325
4 1.402 2.921 70.246
5 1.339 2.791 73.037
6 1.054 2.195 75.232
7 .945 1.969 77.201
8 .861 1.793 78.994
9 .837 1.744 80.738
10 .678 1.413 82.151
11 .625 1.302 83.453
12 .597 1.243 84.696
13 571 1.189 85.885
14 .554 1.154 87.039
15 .506 1.053 88.092
16 461 .961 89.054
17 .449 .935 89.988
18 430 .896 90.884
19 .378 787 91.671
20 .364 .758 92.429
21 .337 .703 93.131
22 .319 .664 93.795
23 .286 .596 94.391
24 276 576 94.967
25 .254 .529 95.496
26 212 441 95.937
27 .204 426 96.363
28 .187 .390 96.753
29 172 .359 97.112
30 .166 .345 97.457
31 .156 .324 97.782
32 .140 292 98.073
33 111 232 98.305
34 .105 .218 98.523
35 .093 .194 98.718
36 .082 .170 98.888
37 .080 .166 99.054
38 .067 .140 99.194
39 .063 132 99.326
40 .062 129 99.455
41 .054 112 99.567
42 .043 .090 99.656
43 .041 .086 99.742
44 .036 .074 99.817
45 .032 .067 99.884
46 .023 .048 99.932
47 .020 .041 99.972
48 .013 .028 100.000
Extraction Method: Principal Axis Factoring.

Table 9: Factor analysis of the original forty -eight items
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Table 10: Rotated Factor Matrix on forty

Chapter 6

Rotated Factor Matrix?

Factor
1 2
1 493 .690
2 .430 .556
3 574 .465
4 .373 .496
5 .654 421
6 .631 .557
7 -.738 -.345
8 -.694 -.384
9 .800 .362
10 742 .345
11 -.694 -.560
12 .766 417
13 741 .309
14 .739 482
15 -.218 -.849
16 469 711
17 -.042 -.578
18 -.441 -.750
19 .327 .526
20 -.467 -.638
21 751 .362
22 .651 .355
23 -.589 -.418
24 .640 .370
25 .646 294
26 -731 -.430
27 .823 324
28 711 426
29 .801 .343
30 -.644 -.451
31 .583 .368
32 .655 487
33 .538 .295
34 743 .464
35 .293 .226
36 .678 .370
37 .154 221
38 777 397
39 -.626 -.396
40 -.598 -.418
41 .758 458
42 -.750 -.489
43 762 .284
44 -.696 -411
45 .812 .178
46 .862 .257
47 -.401 -.715
48 -.442 -.641

Extraction Method:
Principal Axis Factoring.
Rotation Method: Varimax
with Kaiser Normalization.a
a. Rotation converged in 3
iterations.

-eight items using Varimax with

A Scree plot is used identifyt h e

opti mum

Quantitative Analysis

number

of

Kaiser Normalization

factors

at which thecurve first begins to straighten out is considered to indicate the maximum number

of

factors

to

extracto
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Chapter 6 Quantitative Analysis

A factor analysis was repeated with the remaining tirtge items together with a Scree plot
(Tablelland Figured).

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings | Rotation Sums of Squared Loadings
% of Cumulative % of Cumulative % of Cumulative
Factor Total Variance % Total Variance % Total Variance %
1 21.691 65.730 65.730 21.385 64.804 64.804 13.590 41.181 41.181
2 1.409 4.269 69.999 1.094 3.315 68.118 8.889 26.937 68.118
3 1.044 3.164 73.162
4 .940 2.849 76.011
5 .842 2.550 78.561
6 723 2.192 80.753
7 .607 1.839 82.592
8 .542 1.641 84.233
9 .515 1.560 85.793
10 493 1.493 87.286
11 .465 1.408 88.694
12 414 1.255 89.949
13 .386 1.169 91.119
14 .339 1.027 92.146
15 .303 917 93.063
16 .296 .896 93.959
17 .236 717 94.676
18 .223 .676 95.352
19 .198 .600 95.952
20 .169 512 96.464
21 .165 .500 96.965
22 137 415 97.380
23 .128 .389 97.769
24 113 .343 98.112
25 .103 313 98.425
26 .095 .289 98.714
27 .084 .255 98.969
28 .076 .230 99.200
29 .069 .208 99.407
30 .059 178 99.585
31 .056 .169 99.754
32 .045 137 99.892
33 .036 .108 100.000
Extraction Method: Principal Axis Factoring.
Table 11: Factor analysis on the remaining thirty -three items
Scree Plot
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Figure 4: Scree plot of the remaining thirty -three items

Originally it believed that there were two constructs, 1) interest in information technology and

2) interest in information technology careers. However, the scree plot suggests tkargrty
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items are a single construct. Close examination of the remgathirty-three items suggests
that there are several items of that wuse sir

is excitingd and AA career in information te

Clayton et al. 012 identified that students whbave a high seléfficacy of their own

information technologwbilities and a personal interest towards information technololyy wi
alsohave an interest in pursuing a career in information technolofpyymation Technology
inventionsthatpsi ti vely influencing reslinthepartgipantt s 6 a
believing IT to bea viable and exciting career opportuni§orbachevaBeekhuyzen, et al.,

2014; Gorbacheva, Craig, et al., 2D1%herefore it is positedthat a person interested in

information technology woulbe interesteth a career in information technology.

Thus, the distinction about interest in information technology and interest in careers in
information technology should lemoved as suggested by the Scree plot

ARel i ability anal ysi s i s an assessment of
measurements of a variableo (Hair et al. 201
consistency of the entire scale. Cronbach's Alpha is the most widelyelisédity coefficient
measure (Hair et al. 2010). fAThe general agr
(Hair et al. 2010, p. 125). Reliability analysis was conducted on the-thigg items resulting

in a Cronbach'si12A0l pha U=.784 (Tabl e

The ItemTotal Statistics (Tabld3) were analysed and the nine items that would improve
Cronbach's Alpha were removed. The Cronbach's Alpha for the remaining fieantiems

was U=.978. Keeping a measure short i's an e
caused by boredom or fatig (Hinkin et al. 1997). As the survey was intended to run for a
maximum of ten minutes, twenfgur items were considered too many, so further item removal

was necessary. Further reductions were made by removing items that correlated least with the

item-totals and items whose removal would result in higher a Cronbach's Alpha.
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Reliability Statistics

Cronbach's Alpha
Based on
Standardized
Cronbach's Alpha Iltems N of Iltems
784 .831 33

Table 12: Reliability analysis on  thirty -three items

Item-Total Statistics

Scale Mean if tem  Scale Variance if Corrected Item- Squared Multiple  Cronbach's Alpha

Deleted Item Deleted Total Correlation Correlation if Item Deleted
3 105.51 116.937 .697 . .766
5 105.97 113.468 .703 . .761
7 107.84 143.657 - 714 . .819
8 107.76 144.259 -.706 . .821
9 106.22 109.139 .804 . .753
10 106.10 111.711 791 . 757
12 106.09 109.904 .840 . .754
13 105.95 112.656 .756 . .759
14 106.06 109.983 .829 . .754
21 106.09 113.549 .759 . .760
22 105.61 116.569 .638 . 767
23 108.04 140.214 -.621 . .813
24 105.66 115.442 .698 . .764
25 105.86 115.664 .690 . .765
26 107.97 143.417 -.738 . .818
27 106.07 110.855 .830 . .755
28 106.21 110.094 .812 . .754
29 106.02 111.569 .833 . .756
30 107.80 144.263 -.669 . .822
31 105.99 114.316 .632 . .764
32 105.70 114.213 .715 . .762
33 105.70 117.327 .598 . .768
34 106.05 109.516 .821 . .753
36 106.10 113.711 .733 . .761
38 106.14 109.766 .762 . .755
39 107.45 145.314 -.649 . .825
40 107.45 145.314 -.649 . .825
41 106.25 107.962 .792 . .752
42 107.65 146.965 - 779 . .825
43 106.12 111.959 .726 . .759
44 107.59 145.638 -.713 . .824
45 106.19 111.648 .734 . .758
46 106.36 109.576 .814 . .754
Table 13: Item -Total Statistics for the thirty -three items

A final bank of thirteen items (showninTaldld r emai ned with a Cronba
It was felt that this was enougteims, as it would give students adequate time to respond to

each question.

ITCl _Instrument Iltems

Iltem 1 | enjoy learning about information technology.

Item 2 | will continue to enjoy information technology.

Iltem 3 Information technology is important to me.

Iltem 4 To me, information technology is fascinating.

Iltem 5 | am curious about information technology.

Item 6 | would like to learn more about inform ation technology.
Iltem 7 | am interested in alternative programs in information technology.
Iltem 8 | like to use information technology for class work.

Item 9 | am curious about careers in information technology.

Item 10 | would like to learn more about careers in information technology.
Iltem 11 A career in information technology would be fascinating.

Iltem 12 | plan to use information technology in my futu re career.
Item 13 | feel comfortable talking to people who work in information technology careers.
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Table 14: Final bank of thirteen items

6.3 ITCI Survey Analysis

The thirteen Items identified through the above development of Information Technology
Careers Instrument (ITCI) analysis were developed into an online survey using the USQ
Surveys online tool (Appendi&10). Two versions of the survey waeneated, each identical,
called prelTCI survey and posfTCI survey. InJuly 2018the two surveys were conducted
immediately prior to students undertaking the-tmeek curriculum discussed @hapter3 and
immediately after the conclusion of the tmeek curriculum in four secondary school year
nine information technology classé&he ITCI data from the préest and postest has been
included in Appendix 6.11he analysis of the data collectitom the ITCI pretest and ITCI

posttestaddresseResearctsubQuestion t:

Sub-Question 1c. Focussing on quantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impacstudent perceptions towards
information technology careers?

The original data collection for each school was planned to collect ITCI survey data from two
groups: a control group who would only undertake the two ITCI surveys, and an IT Careers
Curriculum group who would undertake the tweek IT Careers Curriculum between each
ITCI survey. Unfortunately, only two of the schools were able to provide a control group for
the first ITCI survey and only one school for the second ITCI survey, linthimgespondents

for this group.

The first Information Technology Careers Interest (ITCI) survey was conducted with students
at four schools in the Darling Downs region, a hundred and eighteen respondents attempted the
first ITCI survey, a hundred and twolly completing the survey and sixteen responses were

identified as incomplete and discarded (Tdldg

School Careers Curriculum Control Group
Group

School A 19 9

School B 20 11

School C 9

School D 34 -

Total Respondents 82 20

Table 15: Breakdown of Respondents for first ITCI Survey

The second Information Technology Careers Interest (ITCI) survey was conducted two weeks

after the first survey, a hundred and three respondents attempted the second ITCI survey,

123



Chapter 6 Quantitative Analysis

ninety-eight fully completing the survey and five responses were identifiéicamplete and
discarded (Tablé&6).

School Careers Curriculum Control Group
Group

School A 19 -

School B 18 14

School C 9 -

School D 38 -

Total Respondents 84 14

Table 16: Breakdown of Respondents for second ITCI Survey

The respondents were asked to provide an identification code for each ITCI survey, their
initials, day and month of birtre(g.RG1206). This was used to match the respondents of the

first ITCI with their responses to the second ITCI survey. There were several respondents
identified in this matching process who had only been involved in one of the surveys, these

respondents werdstarded as they could not be used in subsequent analysis {Table

School Careers Curriculum Control Group
Group

School A- School A 16 -

School B- School B 16 9

School C- School C 9 -

School D- School D 29 -

Total Respondents 70 9

Table 17: Breakdown of Matched Respondents between the two ITCI Surveys

The pairing of the first and second ITCI survey results resulted in sewemtyuseful
respondents being identified, seventy respondents in the IT Careers Curriculum group and nine
respondents in the Control Group. Due to the low number of Control graiphed
respondents and the concern that they were all onool B the decision was made to discard

the control group data and focus only on the seventy respondents from the IT Careers

Curriculum group.

6.3.1 Recoding Data

Each of theemaining seventy respondents were given a unique participant number to identify
each student in subsequent analysis. Each school was given a unique school number, and the
thirteen items of the first ITCI survey and thirteen items of the second ITCl sueey

recoded as follows:

Strongly Agree coded as 5,

Agree coded as 4,

Neither Agreenor Disagree coded as 3,

Disagree coded as 2, and
Strongly Disagree coded as 1.

= =4 =4 -8 -1
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6.3.2 Descriptive Statistics

A SPSS Descriptive Statistics Frequency Analysis ggaslucted on the remaining seventy
respondents (Tabl&8) to understand the breakdown of the IT Careers Curriculum group

respondents across the four schools. No other descriptive data, such as gender was collected.

Frequency Percent Valid Cumulative
Percent Percent
Valid School A 16 22.9 22.9 22.9
| School B 16 22.9 22.9 45.7
School C 9 12.9 12.9 58.6
School D 29 41.4 41.4 100.0
Total 70 100.0 100.0
Table 18: Frequency Analysis on Curriculum Group Respondents

6.4 ITCl Survey Data Analysis for Outliers

6.4.1 Standard Deviation (Std. Dev.) Analysis for Outliers

The Standard Deviation (Std. Dev.) for each ofgbeenty responses for the thirteen items of

the first ITCI Survey and for the thirteen items of the second ITCI Survey was conducted. This
analysis identified fifteen respondents with a Std. Dev of zero, where the respondent had
selected all the same agmeent level for all items in one or both surveys. Clark and Watson

(1995) outline the importance of identifying and eliminating items that have highly skewed and
unbal anced distributions. In a Likert scal e,
respond similarlyo (Clark and Watson 1995, p.
for several reasons: when most respondents answer similarly, the items convey little
information; these items are likely to correlate weakly with other items ipdbkand could

cause issues with subsequent structural analgsid items with extremely unbalanced
distributions can produce highly unstable correlation results (Clark and Watson 1995). The
fifteen respondents identified in Takl® were discarded as incorrectly completed responses

to the first survey, second survey or both surveys. This resulted iffivdtyrespondents

remaining in the analysis.
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Participant Number First ITCI Survey Second ITCI Survey
12 All Neither Agreenor Disagree All Neither Agreenor Disagree
14 All Strongly Agree 8 Agree & 5 Strongly Agree
16 1 Agree & 12 Strongly Agree All Strongly Agree
19 1 Agree & 12 Strongly Agree All Strongly Agree
31 All Agree All Agree
32 2 Neither Agreanor Disagree & 11 All Agree
Agree
36 All Neither Agreenor Disagree All Neither Agreenor Disagree
40 All Strongly Disagree 7 Neither Agreanor Disagree, 3 Agree
& 3 Strong Agree
46 8 Agree & 5 Strongly Agree All Strongly Agree
47 10 Neither Agree or Disagree, 2 Agre All Neither Agreenor Disagree
and 1 Strongly Agree
51 1 Agree & 12 Strong Agree All Strongly Agree
52 1 Neither Agree or Disagree, 2 Agree All Strongly Agree
and 10 Strongly Agree
56 1 Agree & 12Strong Agree All Strongly Agree
59 2 Neither Agreanor Disagree, 1 Agree| All Strongly Agree
& 10 Strongly Agree
64 1 Disagree, 1 Neither Agre®r All Neither Agreenor Disagree
Disagree & 11 Agree

Table 19: Standard Deviation (Std. Dev.) Analysis for Outliers
6.4.2 Analysis of Univariate and Multivariate Outliers for ITCI Surveys

Manning and Munro (2007) recommend that univariate (extreme responses on a single
variable) and multivariate (unusual patterns of responses across a range of different variables)
outliers be examined and potentially considered for removal before anyicghtigalysis is

undertaken.

The analysisvas conducted to identify univariate outliers for the thirteen items in the first ITCI
Survey and the thirteen items in the second ITCI Survey, histograms and boxplots Figure
were visually inspected and standard scores were calculated for eactdeggp®his analysis
identified three potential outliers (Tal#e20). Each of these respondents displayed standard
scores with an absolute value in excess of 3.29 (p < .001).

13 PrelTCI11
42 PostITCIO7
58 PostITCIO1, PostITCIO5, & PostITCI0O9

Table 20: Potential outliers identified through Univariate Analysis
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48 B2
B7 45

13 42 58 58 58
17 o o o o *

T T T T T
PrelTCH1 PostITCIOF PostTCI0N PostiTCIOS PostITCI09

Figure 5: Univariate analysis Box - plots of potential outliers
A test for multivariate outliers was then conducted using the technidessribed by
Tabachnick and Fidell (1996, p. 67). Using data from the set of thirteen variables, the
Mahalanobis distance was calculated for each case. Tabachnick and Fidell (1996) state that the
Mahal anobis distance 24¢chi-equae)dstatistie with the degreges &t e d
freedom equal to the number of Independent Variables. The authors recommend that a criterion
of p <.001 be used to evaluate whether a case is judged to be a multivariate outlier (Tabachnick
and Fidell 1996, p. 64), andso cr i t i c asf = 34.528 was used. Noj caseere
identified with a Mahalanobis score in excess of this value and so no multivariate outliers were

identified.

Based on the observed boxplots, univariate analysis and multivariate analysis, respondents 13,

42 and 58 were removed as outliers.

6.4.3 Normality of Distribution

Manning and Munro (2007) recommend that a test for Normality of Distribution also be
conduded to see if the data results in a normal distribution and any outliers from the normal
distribution potentially considered for removal before any statistical analysis is undertaken.
Using the criteria presented by Tabachnick and Fidell (1996), for satepkethan 300, where

the Skewness zScore (Skewness Statistic divided by Std. Error) and the Kurtosis zScore
(Kurtosis Statistic divided by Std. Error) should be less than an absolute value of 2.58,
otherwise the Skewness and/or Kurtosis would be comsidagnificant. Both Skewness and

Kurtosis were examined for the ITCI Survey Items.
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PrelTCI Item 6 (zScore = 3.28) and PostITCI Item 1 (zScore = 3.17) were found to show a

significant Skewness but there was no significant Kurtosis.

The histograms and beplots (Figure6) were again visually inspected and a second analysis
of univariate and multivariate outliers was then conducted on ITCI Surveys. This analysis
identified participant two as a potential outlier (Taklg This respondent displayedt@andard

score with an absolute value in excess of 3.52 (p < .001).

Participant Number ITCI Item BoxPlot (Figure 6)
2 PostITCIO1

Table 21: Second round potential outliers identified through Univariate Analysis

507
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Figure 6: Second round Box -plot of potential outliers

A test for multivariate outliers was again conducted, no case was identified with a Mahalanobis

score in excess of this value and so no multivariate outliers were identified.

Based on the observed boxplots, univariate analysis and multivariate analysis, respondent 2

was removed as an outlier.

A test for Normality of distribution was again conducted; only PrelTCI Item 6 (zScore = 3.52)

show a significant Skewness but againeéh&as no significant Kurtosis.

The histograms and bgdots for PrelTCI Item 6 were again visually inspected and a third
analysis of univariate and multivariate outliers was conducted on the ITCI Surveys. The box
plot identified respondents 34 and 39 (Fgi). The univariate and multivariate analysis

identified no further potential outliers.
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Figure 7: Final round Box -plot of potential outliers
Based on the observed boxplot for PrelTCIO6 respondents 34 and 39 were removed as outliers
and final test for Normality of distribution was again conducted, the remaining 49 respondents

showed no significant Skewness nor Kurtosis.

6.5 ITCI Survey Statistical Analysis

Two composite variables were created as the mean of the thirteen items in the first ITCI Survey
(PrelTCIMean) and the thirteen items in the second ITCI Survey (PostITCIMean) for use in all

subsequent analyses of changes in studesreisit between the first and second surveégble

22 describes the Operationalisation of the Survey Constructs.

Abstract
Concept

Variable
Label

SPSS
Variable
Name

Operational
Definition

Scale

Relevant Research
Questions/ Sub-

Questions

Participant | Participant, Participant Item 1 coded Nominal/ Research Question 1
Number Number Num as: dichotomous | Research Suluestion 1c
1, 2, 3
Participant | Participant| Participant Item 2 coded Nominal/ Research Question 1
Code Code Code as: dichotomous | Research Suluestion 1c
Initials + Birth
Day /Month
School School SchoolNum Iltem 3 coded Nominal/ Research Question 1
Number Number as: dichotomous | Researctsub-Question 1c
1 = ASc
2 = fASc
3 = fASc
4 = NASc
Pre Test Pre Test | PrelTCIMean | Mean of the 13 | Interval Research Question 1
ITCI ITCI Pre Test ITCI Research Suluestion 1c
Mean Mean Survey ltems
Post Test | Post Test | PostITCIMean| Mean of the 13 | Interval Research Question 1
ITCI ITCI Post Test ITCI Research Suluestion 1c
Mean Mean Survey ltems

Table 22: Operationalisation of Survey Constructs
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6.5.1 Testing assumption of equivalent variables: F -max

A test for the assumption of equivalent variance usingaik was undertaken to ensure that the
ratio of the largest variance divided by the smallest varianeea¥ is less than 3. Manning
and Munro (2007) state that if theMrax is more than three therdusion should be that the

homogeneity of variance assumption has been violated.

The FMax was calculated by dividing the variance for PostITCIMean (.259) by the variance
for PrelTCIMean (.207) which gaven &-max of 1.25, less than the critical value3pfso we

can assume the homogeneity of variance assumption has not been violated.

6.5.2 Repeated Measures Analysis of Variance (ANOVA) of the Pre and
Post Test ITCI Means.

Repeated Measures Analysis of Variance (ANOVA) using time at two points astivewas
undertaken on the foryine remaining respondents using the composite variables of Pre Test
ITCI Means and Post Test ITCI Means (Tab8.

Descriptive Statistics

Mean Std. Deviation N
PrelTCIMean 4.06 .45 49
PostITCIMean 3.99 509 49

Mauchly's Test of Sphericity?
Measure: MEASURE_1

Epsilor?
Within Subjects Mauchly's  Approx. Greenhouse Huynh Lower-
Effect W Chi-Square df Sig. Geisser Feldt bound
Time 1.000 .000 0 . 1.000 1.000 1.000

Tests the null hypothesis thiae error covariance matrix of the orthonormalized transformed dependent
variables is proportional to an identity matrix.

a. Design: Intercept

Within Subjects Design: Time

b. May be used to adjust the degrees of freedom for the averaged sigtsfmiance. Corrected tests are
displayed in the Tests of WithiBubjects Effects table.
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Chapter 6

Tests of Within-Subjects Effects

Quantitative Analysis

Type llI Partial
Sum of Mean Eta Noncent. Observed
Source Squares  df Square F Sig. Squared Paramete Powef
Time Sphericity .107 1 107 2.441 125 .048 2.441 .334
Assumed
Greenhouse .107 1.000 107 2.441 125 .048 2.441 .334
Geisser
Huynh-Feldt .107 1.000 107 2.441 125 .048 2.441 .334
Lower-bound .107 1.000 107 2.441 125 .048 2.441 .334
Error(Time) Sphericity 2.095 48 .044
Assumed
Greenhouse 2.095 48.000 .044
Geisser
Huynh-Feldt 2.095 48.000 .044
Lower-bound 2.095 48.000 .044

a. Computed using alpha = .05
Table 23: Repeated Measures Analysis of Variance (ANOVA)

A oneway repeateemeasures analysis of variance was conducted examining the change in

respondent 6s |
prior to a tweweek IT Careers Curriculum, and two weeks later at the conclusion of the two

weekIT Careers Curriculum. The value ofrrax was 1.25 and so homogeneity of variance

wa s

assumed.

T Careers

Mauchl yoés

I nt

t est

erest as

of

tih e

value, and so sphericity is assumed. The change in the meanrefplome n tIToCareers
Interest, which changed from 4.0597, SD=.45488 prior to thenteek IT Careers Curriculum,
to 3.9937, SD=.50852 after the curriculum was not significant F(1, 48) = 2.441, p>.05.

dep

sphericity w

Repeated Measures Analysis of Variance (ANOVA) using time as the factor was also

undertaken between the four schools using the composite variables of Pre Test ITClI Means
and Post Test ITCI Means (Talié).

Pre ITCI Pre ITCI Post ITCI Post ITCI
SchoolNum Mean Std. Deviation Mean Std. Deviation N
1 4.04 .61 3.99 .56 12
2 4.14 41 3.97 .54 12
3 3.78 .46 3.70 57 7
4 4,12 .35 4.12 41 18
Total 4.06 .45 3.99 51 49
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Chapter 6

Tests of Within-Subjects Effects

Quantitative Analysis

Type llI Partial
Sum of Mean Eta Noncent. Observed
Source Squares  df Square F Sig. Squared Paramete Power
Time Sphericity 124 1 124 2.818 .100 .059 2.818 .376
Assumed
Greenhouse .124 1.000 124 2.818 .100 .059 2.818 .376
Geisser
HuynhFeldt .124 1.000 .124 2.818 .100 .059 2.818 .376
Lower-bound .124 1.000 .124 2.818 .100 .059 2.818 .376
Time * Sphericity .110 3 .037 .829 .485 .052 2.487 .215
SchoolNum Assumed
Greenhouse .110 3.000 .037 .829 .485 .052 2.487 .215
Geisser
Huynh-Feldt .110 3.000 .037 .829 .485 .052 2.487 .215
Lower-bound .110 3.000 .037 .829 .485 .052 2.487 .215
Error(Time) Sphericity 1.985 45 .044
Assumed
Greenhouse 1.985 45.000 .044
Geisser
Huynh-Feldt 1.985 45.000 .044
Lower-bound 1.985 45.000 .044

a. Computed using alpha = .05
Table 24: Repeated Measures Analysis of Variance (ANOVA) by School

The change in the means of thee s p o n'dGare¢rdirterest between school groups also

did not show any significance F(3, 45) = .829, p>.05.

1 School A changed from 4.0449, SD=.60787 prior to the-wek IT Careers
Curriculum to 3.998, SD=.56284 after the curriculum.

1 School B changed from 4.1410, SD=.40682 to 3.9679, SD=.54339 to 3.9679,

SD=

.54339.

School C changed from 3.7802, SD=.46032 to 3.7033, SD=.56601.

School D did not change 4.1239, SD=.34917 prior to thevieek IT Careey
Curriculum and 4.1239, SD=.40971 afterwards.

The

resul

t s

of

t

hi s

IT careers for any of the surveyed schools.

6.6 Summary of Chapter

6

anal ysi s

wer e

t h aof

t her e

This Chaptethas outlined the quantitative analysis steps underialstage one of the research

to determine the items for inclusion in the Information Technology Careers Instrument (ITCI)

survey using reliability analysis to reduce the survey items from-é&giyt to thirteen.The

analysis of the data collection used in the development of the Information Technology Careers
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Instrument (ITCI) addressdResearctsub-Question 1adentified from the literature in chapter
2:

Research Question & What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

The steps takeim stage three of the reseatolrecode the data for use in SPSS and the process
used to inform the decision to discard the control group data due to limited responses. The
Chapteralso outlines the process used tioe identification and removal of outliers through
Standard Deviatio(Std. Dev.) Analysis, Univariate and Multivariate Analysis, and Normality

of Distribution Analysis to derive the fortyine paired respondents for use in the final data

analysis.

This Chapterhas analysed the quantitative datsoin stage three of theesearchcollected

from the two surveys, before and after the students had undertaken thvedekwdT Careers
Curriculum using Repeated Measures Analysis of Variance (ANOVA) of the Pre and Post Test
ITClI Means. The results of this analysis were that statistichllyet was no significant
improvement in student perceptions towards IT careers as a result of theekdT Careers
Curriculum. The analysis of the data collection from the ITCI-fgst and ITCI postest
addressedverarching Reseach Question delsearh SubQuestion 1ddentified from the

literature in chapter:2

Sub-Question 1c¢. Focussing on quantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact studenperceptions towards
information technology careers?

Chapter7 will focus on the qualitative analysis conducted on the student focus groups and
teacher interviews conducted after the completion of theweek curriculum and both
surveys. It provides an alternative view to the quantitative analysis findings i@hhger
Chapter7 will discuss the differences between the quantitative and qualitative archlgpier
findings and will provide reflection on the factors that lead to the limited number of control
group respondents and the large number of outliers that were expelietioedurveys.
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Chapter 7 Qualitative Analysis
7.1 Chapter Introduction

Chapter6 analysed the quantitative data collected from the two surveys, before and after the
students had undertaken the tweek IT Careers Curriculunirhe result of this analysis was

that statistically there was no significant improvement in student percepbovards IT
careers as a result of the tmeek IT Careers Curriculumirhis Chaptercontinues the use of

the mixedmethods approado analysethe qualitative data collected through focus groups of
studentsfrom stage four of the resear@ndinterviews with the teacherfrom stage five of

the researchnvolved in the tweweek ITCareers Curriculum

Section7.2 discussethequestions that were developfed the focus group discussioBection
7.2.2describes thenethod of transcribing and coding the student focus gsespionsusing
Miles, Huberman, & Saldaba2014 qualitative data analysis meth@&kction 72.3discussed
the developmentf the four predictive findings and tlamalyss conducted orthe qualitative
datausingYi ndés (2014) congruence method (patter
analysis to match empiricatlyased patterns with predicted findings developed pritbretdata

collection

Section7.3 discusseshe questions that were developed for the teacher intervidwegeacher
interviewsanalysiswas contacted using treame method&Miles, Huberman, & Saldaibas

(20149 qualitative data analysis methodaid n6s (2014) owmamysatlkence me
data collectechswas used for the focus grouptaaSection 73.2 describes the method of
transcribing and coding the teacher interviegssions Section 73.3 discussedthe

development of the three predictive findings #melanalysis conducted on the qualitative data.

7.2 Student Focus Groups

There are twoasearctsubquestions addressed in thibe fourthstage of the research:

Sub-Question 1d: Focussing orgualitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, change student perceptions towards
information technology careers?

Sub-Question 1f: What was the effect of the information tehnology
career curriculum, usingtechs avvy teaching tool s, on th
learning experience?
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In order to answer these twesearchsub-questions, four focus group questiongre
developed from analysis of the literature and observations beskearcher while conducting
the twoweek IT Careers Curriculum at one of the Schools (Downlands Cqleegdiscussed
in the methodologies chapter, sectioh(3.

7.2.1 Student Focus Group Questions

Focus Group Question One

Focus group question onecuselon expl oring t he doftnforchationt sdé un
Technology Careers prior to undertaking the-tweek IT Careers class€Bhis question was

broken into two parts:

1 Before doing the twewnveek careers class, what did you think a computing career was?

1 Describe one of the careers in computing that you knew about before doing the class
Focus Group QuestionTwo
Focus group question twa@ored thes t u d year nidedT class subject selection:

1 Why did youselected to do the year nine Information Technologgss?
Focus Group QuestionThree

Foas group question threeduselone x p| or i n g understandirigofdndormated
Technology Careerafter undertaking the twaveek IT Careers classes. This information was
used to corroborate the findings of the IT Career Interest Instrument (ITCI) Analysis. This

guestion was broken into two parts:

1 Has your understanding of a computing careehanged?

91 Discuss one of the interesting things you discovered during the class.
Focus Group QuestionFour

Focus group question foundusel on the content and activities involved in the tweek IT

Careers Curriculum. This question was also broken into two parts:

1 What did you enjoy about the careers class?

1 What do you think could be improved about the careers class?

Studens were informed about the purpose of the research verbally prior to the commencement

of the focus groups.
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The focus groups were conducted using the Nominal Group Technique (NGT) which is a
method for group brainstorming that encourages contributions fremgavwe (Gallagher et al.
1993).

Two focus groups were conducted with students from two of the four schools involved in the
two-week curriculum. School B had six students (four male and two female) who were
representative of the class mix. School D hadtegjudents (all male) which, again, was
representative of their current class enrolmdiite focus group discussionsere audio
recorded on the researcherods i Phone and the

Guidelines.

7.2.2 Transcribing and Coding  the Students Focus Group  Qualitative Data

The researcher transcribed tiediorecordingsand the tanscripts were compared with the
recordings for accuracy. All items transcribeere checked to ensure they were valid
representations of thiecus group discussiongull transcripts of the two focus groups are
included in Appendix.1 and Appendix.2.

The transcripts were uploaded into NVivo 12 Professional, and the student statements were
codedusingMiles, Huberman, & Saldaf{2014) two stage method of coding. In stage one the
transcripts were codeadto four nodes based on thaur questions asked:he four nodes that

were developed in NVivo 12 from these questions were: 1) Previous Perceptions; 2) Choose

IT; 3) Changed Perceptionand 4) CurriculunDiscussion

Stage two codingxamined théour initial NVivo 12 nodego build uponand group them into
meaningful themed he firstthreenodesfiPrevious PerceptionsiiChoose Iband A Changed
Per c e pwereexarsined andound tobe at a pointwhere no further themesould be

identified The fourth node, fiCurriculum Discussion was examined and two themes were
identifiedf r om t he e x a miCurrggdlum®iscussidnP asnidt 8 @iariculam i v
Discussion .The stage two coding examination resulted in five nodes being identified and

used in théocus group qualitative analysis: 1) Previous Perceptions; 2) Choose IT; 3) Changed

Perceptions4) Positive Curriculum Discussipand5) Negative Curriculum Discussion

7.2.3 Focus Group Qualitative Analysis

Yin (2014), recommends the congruence method (pattern matching) as a desirable technique
for analysis where empiricalyased patterns are matched with predicted findings developed

prior to the data collection.
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The predictive findings were developed ptiothe focus group discussions to answer research
subquestion 1d and research sgibestion 1f, based on amalysis of the literatureand
observations by the researcher while conducting theateek IT Careers Curriculum at one
of the Schools (DownlandSollege).The focus group predictive findings have been provided
in Appendix 7.3.

Careers in information technology are coding centric.

Predictive Finding 1: Students believe that a career in information technology is

programmingcoding centric.

Students were first asked whether prior to thetveek curriculum, what they thought a career

in IT involved. The following (Figur®) is the resultant word map developed udihgvo 12
Professional, displaying the top 50 terms including stemmed words. It shows the terms
programmingand coding aswvo of themost predominaniThis matched the findings from the
literature reviev where it was noted that students had the mistakgression thatll
information technology was about programming and cod8tgdentsalso used the term

At hought o0answeringthe quektiers,uc h as Al t hought that

appearsignificant in the word map.

e

Figure 8: Focus Group Word Map (What an IT Career Involves)

Further analysis of the transcripts from the Student Focus Groups sughoriredictive
finding. 67% of the students from School A focus group mentioned that they had initially
understood a career in IT to involve programmaoging. The following are two examples of

the responses given by School A focus group students:

Schml A Male Student A:l [thought] it was a lot of the programming... AlImost

anything that included electronic, | though came under the IT umbrella, anything from
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hardware to the programming of it and the manufacturing, what goes into the

hardware.

School AFemale Student AProgramming, desk job, boring, my understanding was

[that it was] about numbers and how computers work.

All the students from School C focus group commented that they had initially understood a
career in IT to involve programmifgpding. The following are two examples of the responses

given by School C focus group students:

School CMale Student Al do not redly know that many careers that are clearly have
IT involved. It [will] be about coding and creating new ideas, creative ideas using

coding.

School CMale Student D:l thought [it was about] coding and programming
applications and kmwrhuehtabootfit. mat hs, | di dnot

Predictive Finding One Conclusion:

The initial perception that the students in the two focus groups had of information technology
careers mat ches t he r e stadentsc in deth fpcuse glaupst e d
overwhelmingly thought that an information technology career entails a job focused on

programmingcoding

Limited understanding during subject selection

Predictive Finding Two: Students selegunior high schooinformation technology classes

without any clear understanding of what the classes will cover.

Students were asked to indicate why they chose the year nine information technology class to
ascertain what decisions leadhds choice. The following (Figure 9) is the resultant word map,
displaying the top 50 terms including stemmed words, which shows the terms thought,
computers and interesting standing out. Other terms that appear as significant in the word map

include codhg and basics.
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Figure 9: Focus Group Word Map (Year nine Class Selection)

As noted in section 7.2.1, students used th
group questions. The terms computing and interesting ntla¢échindings from the literature

where it was noted that students who had an interest or higéiffsedicy towards information
technology selected to undertake information technology classes. The prevalence of the term
coding supports the mistaken impiiessdiscussed in section 7.2.1 that all information
technology was about programming and coding. The prevalence of the term basics point to
studentsod6 i mpressions that these information

Furtheranalysis of the transcripts from the Student Focus Groups showed a mixed set of
reasoning behind the studentsdéd year nine | T
group indicated that they had undertaken a year eight IT class and had bas#etitiein to

do another class on their experience in that class.

School A Male Student G:did IT in grade eight, so | thought that if | did IT in grade
ni ne, | 6d broaden my knowledge of it furt
interesting tharjust writing numbers, for instance using all the different word, excel

capabilities, it was much more interesting than just using a bunch of numbers.

The other students from School A focus group had not taken the year eight IT class. Their
decision to s@ct the year nine IT class was based on severalfaitters such as the nedadr
IT knowledge for future careers, interest in programmnsaggestions frorfamily, and interest

in robotics.
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School A Female Student [deroesveddeed iohaveosomewrrs b a

knowledge for her chosen future career.

| did not do information technology in year eight, but | am looking into a career in
environmental science and | know that technology is something that could be in my

future, so | wantg to broaden my knowledge on it.
SchoolAMaleSt udent AGs decision was based on his

During [year nine class] selection, | read through all [of the classes offered] and IT
caught my eye so that is really why | chibsigthought] it was a lot of the programming

stuff really, just interested me.
SchoolAMaleSt udent B6s decision was based on his

| just enjoyed IT, | had a stepbrother, | connected to him when he was doinghthat ki
of stuff, and he taught me about é hardwa

SchoolAMaleSt udent D6s decision was based on his
| really had an interest in robotics and IT is an extension of robotics.
School AMaleSt udent Ads decision was based on his

During [year nine class] selection, | read through all [of the classes offered] and IT
caught my eye so that is really why | chose it. | [thought] it was a lot pftiggamming

stuff really, just interested me.
SchoolAMaleSt udent B6s decision was based on his

| just enjoyed IT, | had a stepbrother, | connected to him when he was doing that kind

of stuff, and he taught me ab&ut har dwar e and that type of
SchoolAMalest udent Db6s decision was based on his
| really had an interest in robotics and IT is an extension of robotics.

All students in School C focus group had umaleen a year eight IT class prior to selecting IT
in year nine. None of the students cited this as a reason for their selection of year nine IT.
Similar to School A focus group students, their decision to select the year nine IT class was

based on severather factors.

Five of the eight students6é decisions were

computers.
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School CMale StudentEl 6ve been fascinated with comp
thought it would very helpful to learn moréaut computers so | could use them for

practical reasons, and | thought the subject would help with that.

School C Mal e Student Abds deci si on was bas:¢

knowledge for his chosen future career.

| selected IT because | widulearn some basic useful skills. Basic coding, coding is
useful in [many] different areas. If | [know] the basics, | [will be] able to know the
basics for a lot of future careers.

School C Male Student Cb6s deci sforafoturehabby.t hat

So basically, | wanted it as a hobby, for later in life. Designing websites or creating a

game.

School C Male Student D6s decision was based
I decided to do I CT because it |l ooked int
around making games, and | t hought | 6d |
coding.

Predictive Finding Two Conclusion:

The initial perception that the studehtdseleced theiryear nine IT classes without any clear
understanding of what the classes covered matches the res@asch pr edi ct ed f i nd
25 shows the breakdown of the combined focus groups justification for their current subject
selection, only one student (School A Male Student A) indicated that the class enrolment
information was part of their decision making, the rest of the students thesedecision on

perceived future usage or general interest iarldl/orprogramming.

No. Students Subject Selection Justification

2 Previous year eight IT class

Perceived requirements in future careers
Interest in programming / coding.
General interest in computers.

Interest gained through a family member.
Perceived future hobby

Interest in robotics

Table 25: Justification for IT Class Selection

RIEROTINN

=
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IT Careers Curriculum Positive Impact on Student Interest

Predictive Finding Three: The twoweek IT Careers Curriculum would have a positive

i mpact on studentsod interest in an informati

Students were asked to indicate if their interest in IT careers had changed afterwezkvo
IT Careers Curriculum. Figud displaysthe resultant word map, displaying the top 50 terms
including stemmed words, which shows the teresearched, thought, and lookisi;nding
out. Other terms that appear as significant in the word map incrdersrobotics jobsand
interesting The word map from the focus grodscussionsndicaes that there has been some
shift i n interessielT cateardtkrens likesedearchedooking, as well wecareers
and lookingsuggests thahey arestarting to examine IT careet$is interesting that robotics
hasappeared to be a prominetérm, indicating anothenistaken impression of IT careers.

The following are the responses from the two focus groups.

All School A and School C focus group students indicated that their awareness of the scope of
IT careers had been raised throughthew®e k car eersodé6 cl asses, and

had opened them to increased interest in IT careers.

|
[)

i
=
X
T
7,

|

Figure 10: Focus Group Word Map (  IT Careers Curriculum positive impact )

School A Female Student Absolutely, | do not think you can walk away from the
activities we did and not say that [my view had changed]. Because the way it was

structured, I think everyone took away t
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know much about it originally, | wasxgecting to learn different things, but what

surprised me was how specific they were in each field.

School C Male Student Bvly understanding changed after looking at ti@afdeer
Wheel] and there is a lot of different jobs colliding with IT, whicteVver quite thought
could happen, and there is a lot of other jobs than programming. | researched cyber

security.
Predictive Findings 3 Conclusion:

Based on the focus group findings, both focus groups indicated that all students felt that their
awarenesgiiterest in IT careers had increased after undertaking the/égk curriculum. This

strong qualitative finding supports the key research question and provides a counterbalance to
the quantitative findings. The teacher interviews include qualitative igaéisin into the
reasons why there is a difference in findings between the sbassd quantitative findings

and the focus group based qualitative findings.
Tech -savvy Learning Activities

Predictive Finding Four: The twoweekIT Careers Curriculunatilising two differenttech

savvylearning activities would be enjoyable to the students.

Students were asked to discuss what they enjoyed about tiveeekdT Careers Curriculum
and what they felt needed improvement. Their responses fell into two categories, those that
focused on their enjoyment of learning about IT careers, and those thisedoon the

curriculum activities used in the class.

Analysis was undertaken, usifhyivol1 2 Pr of essional, of the focu
guestion. Each studentds response was rated
techsavvy learning activities. Fifty percent of the students from School A were coded as

having a positive experience towards learning about IT careers.

Figurelldisplaysthe resultant word magf the positive experience towards learning about IT
careersdisplaying the top 50 terms including stemmed words, which shows thettengs,

like, and learningtanding out. Other terms that appear as significant in the word map include
different, inteesting and opportunitie$erms such as like and learning, as well we, different,
interesting and opportunities suggests that the positive aspects of the IT careers curriculum

were that it was different to what they had experienced in the rest of theilyedf class.
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Figure 11: Focus Group Word Map (Positive Experience towards the IT Careers Learning Activities)

The following are the responses from the two focus groups.

School AFemale Student A (Career +vé)iked the group work that was really fun.
Just the way it was set up, and how you could delegate, and do your own thing but you
also had to collaborate, knowing it was an important skill in any career was very

interesting.

Eighty-seven and a half percent of the students from the students in School C indicated that

they also enjoyed learning about IT careers.

School CMale Student D (Career +ve)e | was amazed at the

involvedICT andfound the [ICTCareel] Wheelgreat to discover this.

Eighty-threepercent of the students from School A were coded as having a positive experience

towards thdechsavvylearning activities in the twaveek curriculum.

School AMale Student A (Curriculum +veT:he opportunity of th€areerWheel| that

wecould explore each career and go into detail about each one.
Predictive Finding Four Conclusion:

Based on the focus group findings, both focus groups indicated that all students felt that their

experience was positive towards learnibgw IT careers through the tweeek curriculum.
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School A also indicated a positive experience towardsetttesavvylearning activities. Two

students in School C also indicated a positive experience, the other students did not comment.

A final openended question was asked to students in both focus groups, encouraging the
students to provide constructive feedback ossgie improvements that could be made to the
two-weeklIT Careers CurriculumNo student in either focus group indicated that they had any

negative sentiments towards the IT careers content of thevéek curriculum.

The main improvement identified thrdughis question was that students liked the group work
aspect of theechsavvylearning activities in the twaveek curriculum but would have liked

the groups to be changed between each week.

School A Male Student A really liked the opportunity to learfrom my peers, but
there were times that some people got a little off the topic. The randomly assigned topics

were good, forcing people to be fish out of water on some topics.

School A Male Student BGroup work was great but changing the groups each week

might have been good too, instead of the same group for [reception] pitches and the

wikis.
The qualitative finding from the focus group
interest in IT careers during the tweeek curriculum suppagtl the overaching research
guestionand research sufuestion1ld and providd a counterbalance to the quantitative
findings. The findingsfrom the focus group that tHearning activities from théwo-week

curriculumhad been positively received from the studenpported reseeh subquestion 1f.

7.3 Teacher Interviews

There are twoeasearclsubQuestions addressedtinis, the fifth stage of the research:

Sub-Question 1e: How do the views of the class teachers differ from
t hei r speroegtions towayds information technology careers
after the implementation of an information technology career
curriculum, using tech-savvy teaching tools?

Sub-Question 1g: What was the effect of the information technology
career curriculum, usingtechrs avvy teaching to

| s, from
observations, on their student s |

0
0 earning

Theinterviewquestions were developedsamistructuredquestionsd address both of these
research sulquestions. These questions were developed from analysis of the literature and

observations by the researcher while conducting theateek IT Careers Curriculum at one
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of the Schools (Downlands Collégas discussed ithe methodologies chapter, sectiohl3.

The third question was added as a result of the quantitative findings as outlined in €hapter

7.3.1 Teacher Interview Questions

Teacher Interview Question One

1 What was the impact the twaveek curriculumhadont hei r studentso6é in

careers?
Teacher Interview QuestionTwo

1 What improvement did they have for the tweeek curriculum, to further increase

student interest in IT careers?
Teacher Interview QuestionThree

1 What could have been the cause of therde number of issues with year nines

answering the survey.

The eaches were informed about the purpose of the reseaschart of the consent process
and agairverbally prior to the commencement of ihéerviews Theteacher interviewsiere
conducted using thlyers and NewmafR007) semistructured intervievapproach

Three interviews were conducted with teachers from three of the four schools involved in the
two-week curriculum. The twaveek curriculum at School B was undertaken by the researcher
and the classroom teacher who took over the class after theaeis oberved the class in
week two.Additionally, the researcheecordeda reflective journal throughout the tweeek
curriculum as discussed in chapteaid the classroom teacher was intervievgthool C had

one teacher who was intervieweichool D had two teachers involved in the tweek
curriculum both were interviewedl heteacher interviewdiscussions were audio recorded on

the researcherds i Phone and the recordings h

7.3.2 Transcribing and Coding the Teacher Interview s Qualitative Data

The transcripts of the interviews were upl oa
statements were codedingMiles, Huberman, & Saldaf{2014) two stage method of coding.

In stageone the transcripts were codetb three nodes based on the questions asked.

The researcher transcribed thediorecordingsand the tanscripts were compared with the

recordings for accuracy. All items transcribeere checked to ensure they were valid
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representations of theader interviewdiscussionsrull transcripts of the three interviews are
included in Appendix.4, Appendix7.5 and Appendix’.6.

The transcripts were uploaded into NVivo 12 Professional tlamteacherstatements were
codedusingMiles, Huberman, & Saldaf{2014) two stage method of coding. In stage one the
transcripts were codeddto threenodes based on thkreequestions asked.he threenodes
that were developed in NVivo 12 from these questions wEreCurriculum Impact; 2)

Improving Curriculum; ad 3) Surveying Students.

Stage two coding examined ttigeeinitial NVivo 12 nodes tduild uponand group them into
meaningful themesT h e t h r e @urriculand enpag , Impioving Curriculund a n d
AiSurveying Students, wer e examined and found to be at
be identified. The stage two coding examination resultetdreenodes being identified and

usedin the teacher interviewqualitative analysis1) Curriculum Impact; 2) Improving

Curriculum; and 3) Surveying Students

The following is an analysis of the predicted findings against the interview findings.

7.3.3 Teacher Interview Qualitative Analysis

Yiné €014) congruence method (pattern matching) techmigquseused tonatchempirically-

based patterns with predicted findings developed prior to the data collection.

The predictive findings were developpdor to the teacher interview discussions to answer
research sulguestion 1le and research aylestion fj, based on aanalysis of the literature
and observations by the researcher while conducting thevees IT Careers Curriculum at
one of the School®ownlands College)Theteacher intervievpredictive findings have been

provided in Appendix 7.

IT Careers Curriculum Positive Impact on Student Interest

Predictive Finding One The twoweek IT Careers Curriculunihad a positive impact on
studentsd interest i n Analysiswdsonderiakenj usimy NViec h n o |
12 Professional, of the e a ¢ h e r s fesponees ® this Questdrigure 12 displaysthe

resultant word mapf the positiveimpacs the teachers reportetht hei r st udent s o
towards IT careerslisplaying the top 50 terms including stemmed words, which shows the
termsyear, careey andthink standing out. Other terms that appear as significant in the word

map includeclass interestand gaming The term year and careersvere prominent, with
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teachers discussing the best pointheir students junior schooling to conduct the careers

curriculum.

-=

|
=

Figure 12: Teacher Interviews Word Map (Positive Impact on Student Interest)
The four teachers interviewed from three of the schools were asked if they thought-the two

week curriculum had an impact on student interest.

Teachers indicated that they observed a positive impact on their student throughout the two

week curriculum.

School A Classroom Teacherknow that some of the students who had no knowledge

of the careers beforehand were surprised at actually what is out there, and what you
need | T skills for, so | certainly think
overlap between marketing, or maths and engineering, and that may be already where
they are heading, then thatds where you s

Teachers in School D discussed their own shiftherunder st andi ng of t h
knowledge of IT caers. They had always assumed students undertaking year nine IT classes
had a good understanding of IT careers,tbair observation over the twaveek curriculum

that this was not the case.

School D Classroom Teacher Rwas surprised how little tlyeknew before, | guess

you assume the age group they are in that technelogy they know what careers
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could be done, but had very Ilittle idea,

bit of coding.

| would definitely run the careers curriculum agait was definitely worthwhile being
on board with the project. Many staff make the mistake that these guys can use
technology well, which we do not, but | must admit making the mistake of assuming

they understood the types of careers there were inHichwhey do not.
Predictive Finding One Conclusion:

The four teachers acknowledged that they wit
in IT careers during the twaveek curriculum. This also matches the findings &lem the
focus groups. Teachers also acknowledged that they had changed their own perceptions of their

studentdés knowledge of | T careers.

Tech -savvy Learning Activities

Predictive Finding Two: Thetechsavvyactivities provided good learning opportunities for

the students to increase their interest in IT careers.

Figure 13 displaysthe resultant word mapf thet e a c btbeervatiens about thedhsavvy
learningactivities, displaying the top 50 terms including stemmed words, which shows the
termscareerstime, andyearstanding outwith teachers discussing theibservations about
activities thatmay have required more tinfer their students to fully aster, as well as, the
benefitsthé e a ¢ h e r 0fsom tedckingme\caregrs content.
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Figure 13: Teacher Interviews Word Map (Tech -savvy Learning Activities)
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The teachers from the three schools were asked to discuss whettesrhtbavvy activities
provided good learning opportunities to increase student interest in IT careers. The teachers
indicated that the activities were well received by their students and that they had appeared to
have had a positive impact on their interest in Ifeees.

School D Classroom TeacherIBhink the ICTCareerWheelwas useful, it may not be
immediate but for subjects in year ten it will be in the back of their minds, when it may

not have been before.

A final operrended question was giveéa the teachers as a follow up Roedictive Finding

Three asking if they had any suggested improvements to thevea curriculum to improve

student interest, especially ways to further increase interest in IT careers for the students. The
teacherds feedback focused o heteachhsaveyactivitesi n s ug
embedding thdT Careers Curriculunthroughout the IT classes, and bring professionals into

the classroom to share their careers.

A common suggestion from all three schools was that there may need to be some adjustments

to the duation of thetechrsavvyactivities in theT Careers Curriculum

School A Classroom Teach&faybe in the future, we could give a smaller introduction

to the IT careers, and then reinforce the level or diverse careers as they start each new
topic. | thinkwhat we did was valid, | could see the students getting something out of it
é

School C Classroom Teach&or me as a teacher, having one or two more lessons on
working through th&€areerWheel| especially watching more of the videos, would have
been great. | think [the reception / elevator pitches] worked alright, 1 do think more
time and practice in giving [presentations], for a lot of the groups they were not used
to working in the groups ithis sort of style, delegating the jobs and that sort of things.

The teachers also highlighted that using wikis as a teaching tool was interesting but that more

time or training on this resource was needed.

School C Classroom Teachethoughttheidea f €é cr eati ng wi ki s wa
a brand new concept for me too, so | may have needed more prep time myself, but it

was good for the students to see how they worked.
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School C Classroom Teacher suggested that collaborative tools like Google Docarhi
be accessed by all members of the group simultaneously might be a possible alternate option

to using a Wiki, which only allows one person to change the page at a time.

€ where all students in the group coul d
time. | understand the benefit of the wiki is that it can be shared online, where Google

Docs is only available to the team working on it.

The School D Classroom Teachers indicated that the reception / elevator pitches worked well
in their class but du time constraints, they did not cover the wiki portion of the curriculum.

We did the [elevator / reception pitches] but by the time we finished that, we did not

move on to the wikis.

Another suggestion from the teachers was the option to embdd tbareers Curriculum
throughout the IT classes, rather than for it to be a singlev®ek curriculum.

The School AClassroom Teacher suggested embedding the curriculum across year nine and

ten IT classes

€ going forward | minuteshkre dndtiderejastysutgo threugh i t f
the topics. In theory, if they do this throughout year nine and tegy,ghould gain a

good appreciation of the diverse types of IT careers.

The School D Classroom Teachers suggested embedding it from the beginjaimgrdiigh

schoolyears(seven and eight)

Doing the careers course with just year nine [students] is only targeting a small amount

of students, they had already selected IT in year eight. In our context, our school it
would be better to run the careers class in year seven or eight before thegrdone
subject selection. €& weCawe\Wledintdtheeestofi nt egr
the topics covered to reinforce rather than just relying on the onev®ek point in

their course. We would be happy to run toeirse;the cont ent wasndt t

students in those levels.

The School A Classroom Teacher also suggested the idea to bring professionals into the

classroom to share their careers.

Anot her i dea would be to bring inmfewome pr
weeks when we are looking at computer systems is get one of our IT technicians to come

in with a | aptop and pull it apart. I 61 1

151



Chapter 7 Qualitative Analysis

about his job and what he does. | think this is a good idea for tesathealo in all

subjects.

School D Classroom Teachers indicated thatThi@areers Curriculunwas beneficial and that

they would be utilising it going forward with some minor contextual changes.

We would use the careers curriculagain; we might modify it slightly but theareer
Wheelwas good. Boys being boys, in that age group we added the task of looking at
the money [income] first and how much study is involved in eacter.

Predictive Finding Two Conclusion:

Based on the teacher interviews, their suggestions include an increase in the duration of the
careers exploration and elevdteception pitch presentations activity; short duration follow up

IT careers activities at the start of each new IT topic throughoutjthear high schoolT
subjects; and an exploration as to whether the curriculum unit would be more beneficial in

yearsseven or eight.

The qualitative findingfrom the teacher intenews that the teachers had observed

i mprovement in studentso dweek@mialsm suppmttieT car e
overarchingesearch questioand research suipuestion & and providd a counterbalance to

the quantitative findingshe findings from theéeacher interviewthat they had observed that

learning activities from th@éwo-week curriculumhad been positively received from the

studentsupported research sgjpestion .

Use of Surveys with junior high school cohorts
Predictive Finding Three: Likert scale survey questions are not reliable as data collection

tools when collecting data from junior high school level students.

This question was posed to the four teachers due to the conflicting findings between the
guantitative analysis findings galiscussed in Chapté) that there was no significance of
change in students perceptions of IT careers; and the positive findings from the qualitative

analysis from the student focus groups (previously discussed in this Chapter).

Figurel4 displaysthe resultant word magf the issues with these ofsurveys with junior high
school cohortsdisplaying the top 50 terms including stemmed words, which shows the terms
think, year, and survestanding out. Other terms that appear as significattteé word map
include work and questionsThe term year and survey were prominent, with teachers

discussing their own experiences using surveys with year nine students.
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Teachers interviewed from the three schools were asked what they thought couldeaes¢he

of the issues found with year nines answering the survey.

Figure 14: Teacher Interviews Word Map (Use of Surveys with junior high school cohorts)

School A Classroom Teacher indicated that they had experiencedyraey responses from
this year level in the past and suggested an alternative to using surveys that has worked

previously in their school:

Getting them to write a sentence generates probably more individualised answers, but
obviously, this is harder to date. And as long as a teacher supervising and reminding
them that it must be appropriate, and it will be read. That probably works better, that
combination of A, B, C, D and a reason why. That is how | have seen survey work a
little better with teenagers

School C Classroom Teacher indicated that the high number of surveyed student responses in

the surveys considered outliers could be a student attitude or work ethic issue:

I have struggled with the work ethic wit

even the weakest student would have had any issues with [understanding the survey
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options of] strongly disagree to sherongly
year ninebs when it comes to NAPLAN, how

and six6s, that it 1 s possibly an issue W

Upon reflection, the School C Classroom Teacher indicated that they couldivewvergpre
time for the class to answer the two surveys, possibly work through the survey questions as a

group, and they could have emphasised the importance of correctly answering the questions:

| presumed that none of the students would think to donkeyhar way through. It
could be something to do with year nines

easy, rather than think about my answer o.
well , i f |1 hadndét gi ven abobteavhgeestmmuandthet i me
bell is about to ring &

School D Classroom Teacher A indicated they had also experienced poor survey responses
from this year level in the past and suggested that focus groups-onomne interviews work

better for this ageelvel:

| think that is indicative of the surveys we have seen with that age group, especially
boys, do not take them seriously. They do care about these things, but you get that by
talking to them rather than through a survey, the way or mode of a surlksyupu

against them.

School D Classroom Teacher B suggested that the presentations in thedkvourriculum

could have been used as a tool for observing changes to student interest levels.

We could examine more closely at the end of firesentations, getting them to discuss
whether they found the careers to be of interest, and whether they are now considering
IT careers for the future. Maybe as a one or two minute video, you would get a lot more

from that.
Predictive Finding Three Conclusion:

The four teachers acknowledged that in their past experiences, Likert scale surveys were
unreliably filled in by students in junior high schooling. Other data collection tools such as
focus groups and interviews where the students were asked tthegivepinions were more

likely to result in more useful data.
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7.4 Summary of Chapter 7

Chapter6 analysed the quantitative data collected from the two surveys, before and after the
students had undertaken the tweek IT Careers Curriculumrhe result of this analysis was
that statistically there was no significant improvement in student perceptions towards IT

careers as a result of the tm@ek ITCareers Curriculum

This Chapterhas analysed the qualitative data collected through facuspg of students and
interviews with the teachers involved in the tweek IT Careers Curriculunto explore

whether the qualitative data indicates a different result.

The fourth stage of the researgbalitativdy analy®d the data colleetd from the Student
FocusGroupa b out t hperceptionsomardstT Cdreersit addressethe overarching
ResearchQuestionposited in chapter and ResearchSub-Question #l identified from the

literature in chapter:2

Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, change student perceptions towards
information technology careers?

The initial perception toward IT careers of the students in both focus groups was
overwhelmingly that they thought that an information technology career entails a job focused
on programming / codingstudents select year nine IT classes without any clear understanding
of what the classes covered, with students basing their decision on perceived future usage or

general interest in I&nd/orprogramming.

Both focus groups indicated that they felat their awarenessf/interest in IT careers had
increased after undertaking the tweek curriculum. Both focus groups felt that their
experience was positive towards learning about IT careers through twveeekocurriculum.

This strong qualitative fiding supports the key research question and provides a

counterbalance to the quantitative findings.

The qualitative analysis of the data collectenn the Student Focus Groups about the effect
of the tweweek IT curriculum learning activitiesn the s t u d éearning @&xperience

addresse®Researclsub-Question Lidentified from the literature in chapter 2:

Sub-Question 1f: What was the effect of the information technology
career curriculum, usingtechs avvy teaching tool s, on t
learning experience?
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Students were asked to provide constructive feedback on possible improvements that could be
made to the twaveekIT Careers CurriculumThe main improvement identified was that they

liked the group work aspect of thechsavvy learning activities but felthat it would be
beneficial to have the groups change between each week.

The fifth stage of the researajualitatively analysed the data collected from Tremacher

Il nterviews about t hei r perdegtienstowardsilTo Gasers dt f t hei
addressed the overarchiRgsearclQuestion posited in chapter 1 aRdsearctsub-Question

le identified from the literature in chapter 2:

Sub-Question 1e: How do the views of the class teachers differ from

their studentsd perceptions towards info
after the implementation of an information technology career

curriculum, using tech-savvy teaching tools?

When asked about the outcomes the teachers interviewed had seen from -theekwo
curriculum, all four teachers recognised that they had observed an improvement in their
studentsod interest in | T careers. These o0obs
collected from the student focus groups. The teachers also recogniséeithanderstanding

of what their studentds knowledge of I T car

student s understanding was narrowly focused

Discussion about tH@ghnumber of incomplete surveys and outliarthe survey data resulted

in the teachers sharing their own experience with year nine students. The teachers interviewed
agreed that they had also witnessed unreliability of using surveys with year nine students. They
suggested that from their experienother data collection tools such as focus groups and

interviews where the students were asked to give their opinions resulted in more useful data.

The qualitative analysis of the data collectedm the Teacher Interviews about the
observations of theffect of the tweweek IT curriculum learning activitesonthe t udent s 6
learning experience addressBésearchSubQuestion 1f identified from the literature in

chapter 2:

Sub-Question 1g: What was the effect of the information €chnology
career curriculum, usingtechs avvy teaching tool s, from
observations, on their studentso6 | earning

Other modifications that these interviewed teachers suggested as future improvements to the
two-week curriculum were to cor@r increasing the duration of the careers exploration and

elevatofreception pitch presentations activity. Changing thewwgek curriculum to having
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an IT careers activity at the start of each new IT topic throughoyttingr high schoolT
subjects. Exploring whether the curriculum unit would be more beneficial in years seven or

eight.

The qualitative finding from both the focus groups and thehezainterviews that there has
been an i mprovement i n student-week curmctullemr e s t

supports the key research question and provides a counterbalance to the quantitative findings.

Chapter8 will provide further discussion on the conflicting findings between the quantitative
analysis and the qualitative analysis found in this study and will propose recommendations for

future research in this area.
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Chapter 8 Discussion

8.1 Chapter Introduction

This chaptecontextualisessummarises and interprets timainfindings from thefive stages
of the mixed-methodsresearchapproachoutlined in chapteB. The aim of this chapter is to
discuss thdindings interms of the research questi@nd the seven research spestions

Where applicable the discussion will link the literature torésearch outcomes.

The summary and interpretation in this chapter are provided within the contextstfidye
findings from chapters,4, 6and7 and prior research findings reviewedcimapter2. While
chapters 45, 6 and 7 reported the results of thdevelopmentand implementation of the
information technology curriculum, and threxed-methodsesearch activitiessedto testthe
research question and sgbestionsgainst this implementatipthis chapter lays emphasis on

the interpretation animportance of the findings tarticulate key discussion areas that impact
research angractice. This chapter brings the research objectives and activities together to
discusghe findings of the research along with the reflection on researchasaducted and

the prominent themes enging from the overarchingresearch questioand seven research

sub-questions

Section 8.2providesdiscussion of the findings in relation to existing literature and theory.
Section 8.3liscusses the findings in relation to the overarching resegaiestion and each of
the seven research sghestions Finally, section 8.4liscusses the implicatiorfsom the

findings of the study.

8.2 Discussion on Findings from the Literature

Chaptertwo explored a range of academic literature with regard to students in junior high
school education and the factors that influence their decision to participate in IT courses in
senior secondary school and tertiary studies, and ultimately IT careers. Itooadeomplish

this, literature from a diverse range of research disciplines, including information systems and
computer science, education and educational psychology, careers psychotgpgiology,

was reviewed to provide a holistic view of the problgomain.

Literature regarding the current research into the limited enrolments and career selection of
students found that student perceptions of IT careers played a significant role. Student
perceptions of IT subjects were found to be impacted upon Itgtioms in junior high school

IT curricula, the lack of understanding of what is taught in senior and tertiary IT courses, and

poor stereotypes depicted in the media. Much of the research into low IT enrolments and career
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pathways has focused on gentlevhy girls / women opt out of pursuing a career in IT. Non
gender factors attributed to low enrolments in IT programs were found to include economic
conditions curriculum quality andthe lack of relevance to industry in secondary school IT
courses. Indid u a | factor s, sefiicady, atitadess dutcodne expestdtions, e | f
social support, and social normgreidentified asaffecting student perceptions of IT courses
and careers. Prospective students were found to hold negative misperceian$ atudies,
related professions, and job availability. The literature posited that to fix the prcioletons

need to be formulated in the early years of schodlipgmary and lower secondary school.
Finally, the school curriculum and the way ihieh it is taught and assessed was also identified
as a factor influencing student perceptidfrem this initial investigation into th@eérature an
examination was undertaken intareer development theories that focus on career choice
development of schoalge students were explorethe social and structural factors that
influence students career decision making, andetr@ing activities best suited to the current

Amil |l ennial generationo.
Gottfredsond $heory of Circumscription, Compromise, and Selcreation

Gottfredsonds (2002, 2005) theor-greatohwa€i r cum
investigated tanorefullyu nder st and t he key studencareeage gr
development occurs, and especially where careers are removed from further career exploration.
This theory identified that the third stage of career development, orientation to sociabxalua

- between ages nine and thirteen (late primary and junior high schwal the point where

students eliminate from further consideration any career path that they see as too low in
prestige, irrelevant, mundane or that seems to be out of reachms o ability or effort

required.

Outcome from the findings of the Literature: From this literature review, year nine

high school students werdentifiedas the target group for this research.

Bandurads (1986) Soci al -€fcacyand Lient, rowinhasme r y (S
Hackettds Soci al Cogni ti ve etemxploredrtoidentigiheg v ( SC
factors that influence student careers decision malang the personal and environment

factors (gender, culture, barriers, and supports) that affect student career exploration and career

selection.
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Bandurads Soci al Cognitive Theory (SCT)

Bandur® §1986)Social Cognitive Theory (SCTWas explored o under st and how
selt-efficacy influence theircareer decision makingBandura (1986)dentified that slf-

efficacy beliefs provide answers to questions pertaining to whether we can perform specific
tasksand thesbeliefs play a central role in the career decisitaking processStudentsnove

towards those occupations requiring capabilitresy think they either have or can develop

and theymove away from those occupations requiring capabilitiey think they do not

possess or thaheycannot develop.

Bandura (1986) post four sources that shape sefficacy beliefs The most influential of

these sources is personal performance accomplishments. Successful accomplishments result in
more positive or strongerochainspecific, seHefficacy beliefs, and failures lead to more
negative or weaker domaspecific beliefs Self-efficacy has been identified to be a strong
predictor of academic achievement, course selection, and career decisions across domains and

age levels.

The research frof@ompeau and Higgins (2016} the role of individuals' beliefs about their
Information Technology (IT) sekfficacy in the determination offormationTechnologyuse

was exploredThey found thalT self-efficacy was founda exert a significant influence on
individuals' expectations of the outcomes of using IT, their emotional reactions to IT (affect
and anxiety), as well as their actual IT use. An individual's-edétfacy and outcome
expectations were found to be positwénfluenced by two factors, the encouragement of
others and others' use of IT in their work group. iThesearch found that sedfficacy
represents an important individual trait, which moderates organizational influences (such as

encouragement and supp on an individual's decision to use IT.

Lent et al. (1996gxpandedoBandur ads (1986) Socithooughtlf@ogni t i
explomation ofthe relation of selefficacy to educational choice and performance, by assessing

the extent to which se#fficacy, in conjunction with other relevant variables, predicted
academic grades, persistence, and perceived career options within science aeerieggi

fields. They found that se#fficacy contributed to the prediction of grades, persistence, and

range of perceived career options in technical and scientific fields.

The relationshighatg e nder p |l ay s -efficacy tewandslIefarnmasod ecrs@dgyf
was examined Numerous researcheidentified genderas a factor in the limited number of

females studying and choosing IT careers. Parental support, teacher expectation and social
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support for using ITwere alsoi dent i fi ed as fact or sefficach at i N

towards IT.

Outcome from the findings of the Literature: From the literature review into
B a n d uSocabCognitive Theory (SCT) st u d efficacy lieliefs wdreffound
to play a significant role incareer decisiomaking Providing students with
opportunities to undertake information technologylearning activitiesaimed at
improwving their selfefficacywill in turnimprove theircareer decisiomakingchoices

towards IT careers.
Lent, Br own, a n @ogritigsecClareer Théos/ (SECT} i a |

Lent , Br o wn , Soadahabgnitiva cateer theody {SCC{Brown and Lent 1996;

Lent 2005, 2013; Lent and Brown 2002, 2006; Lent et al. 1996; Lent, Brown and Hackett 2002
Brown and Lent 2019; Lent and Brown 2019; Land Brown 202D was explored.They
identified that poblems in career development emerge when individuals prematurely foreclose
on occupational options due to inaccurate-s#ltacy, outcome expectations, or both, and
when individuals forego further consideration of occupational options due to baregrs th

perceive as insurmountable (Lent 2013).

They found thattsidents can be helped to modify their sfficacy beliefs in several ways.

When ability is sufficient but selfficacy is low due to factors such as racism and geruder
stereotyping, studés can be exposed to personally relevant, vicarious learning opportunities.
Students with sufficient ability but low sedfficacy can also be encouraged to gather ability
related data from friends, teachers, and others to counteract faukyfeelty. Educators can

also work collaboratively with these students to construct success experiences to strengthen
weak selfefficacy. In processing these success experiences, educators can challenge students
when they identify external attributions for their se&ses and disregard internal, stable causes

for their successes.

The role of personality, social supports, and the SCCT variables effSedicy, outcome
expectations and goals in explaining the car
and exploration was tested by Rogers et al. (2007). Career exploration was found to be
associated with goals and social supports; career planning was associated ‘gificae\f

Rogers and Creed (2011); Rogers et al. (2007) indi¢hte studentscareer planning results

from having highsele f fi cacy in their chosen career ar.

results from having clear goals and good social support.
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Social Cognitive Career Theory (SCCT) highlights the importance tha¢féekcy, as well

as outcomes expectations and other personal and environment factors (gender, culture, barriers,
and supports) pl ay -image. SOCA gxammngs thee cosditiand that ¢ald s S ¢
' imit or strengt hen t hed-imagb.Pérdoraly entiranmentalfandu e n c ¢

|l earning experience variables are seen to in

Outcome from the findings of the Literature:L e nt |, Br own, and Hac
Cognitive Career Theory (SCCTupporedt he f i ndi ngs Sdcielom Bar
Cognitive Theory (SCT)thatthe type ofactivity that will improve studest 6areers

decision makingtowards information technologywas found tobe a IT carees

interventionthatfocuseso n b ui | di n efficaty and eutrconedexpeaatiohs.
Adya and Kaisero6s Social and Structural Fact
Adya and Kaiserodos (2005) social factors (fam

(teachers and curriculum) were explored. The social factors of family and peer groups were
found to play an important role in developing role models for stedenassist their career
exploration but were found to be difficult to influence in a career intervention strategy. The
structural factors teachers and curriculum were also found to be important and linked to
studentsbé percept i oneanimpatancrblemodel for studentsfbatu n d
often in junior high school, they have a disparate range of IT skills and lack of time, training
and experience with IT to be able to effectively use IT in the classroom and deliver an inspiring
IT curriculum (Adya and Kaiser 2005). Many students reported negative opinions-of IT
specific subjects and general dissatisfaction with IT curriculum. The Australian National
Curriculum was also examined and found to lackl@n@areers Curriculunfrom foundation

to yearten level schooling.

The literature on career development theortestified that kearning experiences through
teachers and the curriculum can ha-effcacen | mp

and their outcome expectations (Brown and Len22@tya and Kaiser 2005).

Outcome from the findings of the Literature: From literature revievinto Adya and
Kai s er Osscial(a2d&rQctunal factorsthetype ofcareers invention that would
have an impact on student perceptions towardst&ers was identified as an IT careers
focussed curriculunt implemented in year nineand with a focus on improving

s t u d e ndffisady asdeltdomes expectations towandisrmation technology
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Learning Activities suited tothed Mi | | enni al Generationo.

The | iterature on the teaching tools that w
self-efficacy and outcomes expectationasgxplored.The current generation of studersse

confident and competent users of computers, mobile phones, the Internet, email, and instant
messaging.They have become accustomed to the connected, grapieosed, random

access, quick payoff, twitebpeed world of computer games, the Internet randic videos

(Prensky 2001b). They are also anecdotally-ijoigime consumers of information, who find
theoretical knowledge irrelevant (Langridge 2003) and are often bored by traditional
educational methods (Prensky 200IR)e literature research exared the various tyseof

techsavvy webbased learning tools such as wikis, blogs, and multimedia podcastthg
identifiedthese types of toolas beingoestsuitedto the teaching of the current generation of

students

Outcome from the findings of the Literature: From literature reviewnto thelearning
s yles of the curr ealarningninténieionnhatausééch g e ner a
savvy webbased learning toolas the learning activities aIT Careers Curriculum
would improve theirself-efficacy towards information technology amdturn would

improve theircareer decisioimakingchoices towards IT careers.

Thesefindings from the literature were used in the development aftbaeveek Information
Technology Careers Curriculuoutlined in Chapter 4The findings were alsmstrumentain
the refining of the overarching research question and the developmentsefvéreresearch

sub-questionsthe findingsof which are discussed in section 8.3

8.3 Discussion on the Overaching Research Question and Sub -
Questions

8.3.1 Research Question

The overarching research questimas developed tmeet he aim ofthe researctwhich was
to investigate whether providing students with IT careers knowledge had an impact in their
subject selection and career decisions, which inmay have had an impact on IT enrolments

for tertiary education

To meettheaim of the researchthe overarching researajuestionrwas developed
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Research Question:How does an information technology career
focused curriculum, using techsavvy teaching tools, impact on year
nine studentsd perceptions toward infor ma

To fully address this research question, seven researajusstions were developed from the
literature in chapter 2. They have been addressed throughaasdach from different view
points in the five stagesf the mixedmethods research approach. Combined these research

sub-questions answer the overarching research question.

Discussion on Findings Relatedto the Research Question

Fromthe overarching findings of the study from both gjuantitative and qualitative analysis
undertaken after thémplementation of the twaeek Information Technology Careers
Curriculum interventiont he f i ndi ngs of peroeptionsmemxd on st uc

The guantitative analysis did not find any significant change insheudent s & per ce
towardsIT careersThesefindings arefurther discussed in section 8.3vhere research sub
guestion t specifically addresslehe quantitativeanalysis of the study, includindjscussion
on potential issues arising from thee of a survey instrumenwith theage group of thetudent

participantsn thestudy.

The qualitative analysiéindings revealed a differenset of resultsfrom the quantitative
analysis. The student focus groups anali@imd that the studentslt thatthe twoweek IT
Careers Curriculum had hadpositive impact on their perceptions towards IT cardérs.
analysis alssupported the positivepinions students had to tbee of the teclsavvy learning
activities used in the curriculunthese findings are further discussedection8.3.4where
research sulquestion i andresearchsubquestion lfspecifically addressed the ditative

analysisundertaken through the student focus groups.

The teacher interview analis supported the findings from the student focus grotlipe
teachers observed that the tweek IT Careers Curriculuimad had a positive impact on their
student s6 per cept Theymso observed thtteslearhiig adiatieseused s .
in the curriculumwere positivdy received by their students. These findings are further
discussed in section 8.3.5 wheamsearch sulguestion 1le and research sylestion 19

specifically addressed the qualitative analysis undertaken through the teacher interviews.

The research findings from each of the researchgselstions are discussed in the following

sections They hae been addressed throughout the research from differen{paieds in the
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five stageof the mixedmethods research approach. Combined these researguestipns

answer the overarching research question.

8.3.2 Research Sub-Question 1a

Chapter 6, section 6.2 discussed stage one of the research. This involved the analysis of the
data collection used in the development of the Information Technology Careers Instrument
(ITCI). This quantitative analysis address®esearctbub-Question la:

Research Question & What factors contribute to an information
technology career survey instrument to test changes in student
perceptions towards information technology careers?

The objective ofresearch sulquestion 1a waso identify the factors that contribute to the
measurement of studentsodo perceptions of IT
that wil |l measur e st udThisfirssstageqf the resegocinvoloed s o f |

thefollowing steps inthedevelopment of the IT Career Interest (ITSDrvey hnstrumertt

1. Identify througha literature analysis thiactors that contribute to the measurement of

the studentsd perceptions of I T careers
2. DevelopITCI scale itemdo be used in thE Career Interest (ITCIpurvey nstrument

to measure studentsdé perceptions of | T ca
3. Performdata collection andactor analysis on theriginal set oflTCI scale itemdo

refine the itemgo aconcise, unambiguous, and easy of itemdor a respondent to

complete

A literature analysis for the ITCI scale itemsvas undertakenAs discussed in Chapter 2,

research suggested that interest in careers was often related -&fficmtfy, outcome
expectations, and previousarning experiencei dent i fi ed i n Lent, Br o
(2002) Social Cognitive Career Theqi§CCT). The literature review for ITCI scale items
consisted of a search for studies addressin
st ude n ptords of S&EEMcpeofessionals, and social cognitive career theory applied in
science, technology, engineering and mathemdtssrtumentsused in thanvestigation all

had a high reliability andveregrounded in Social Cognitive Career The(B{¢CT).The three

studies skected from the literaturanalysisare summarised in Tabis.
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Tyler-Wood, Knezek and

Christensen (2010)

Research Discussion

Mahoney (2010)

The STEM Career Interest
Survey (STEMCIS)was
designedo measure the factors
related to [junior high] school
studentsd inte
related to STEM subjects and
potential careers.

The STEMCIS was designed
using a fivepoint Likert scale
with forty-four items, eleven
items in each of the Science,
Technology, Engineering and
Mathematics (STEM) areas
(Appendix 6.1).

The STEMCIS was found to
have a Cronbac
for the Technology area.

The STEM Semantics Survey
was designetb measure the
STEM career interest of
students.

The STEM Semantics Survey
was designed as a semantic
differential scale, with students
asked to select how they feel on
a severpoint scale between two
adjective pairs. The survayas
comprised of twentfive paired
adjective items, five items in
each of the Science, Technolog)
Engineering and Mathematics
(STEM) areas and five further
items about st
feeling towards careers in
science, technology,
engineering, or mathematics
(Appendix 6.2).

The STEM Semantics Survey

was found to h
Alpha = 0.91 for the Technology
area and a Cro

0.93 for STEM careers.

The Student Attitude toward
STEM Questionnairgvas
designedo measure the attitude
student sd exhil
education.

The Student Attitude toward
STEM Questionnaire was
designed as a variation of a feun
level semantic differential scale,
with students being asked to
select between most, more, lesg
and least for each item. The
survey comprised of twentfpur
items and students were asked
repeat their selection for each of
the four STEM areas. In total
students were asked to rate Rine
six items (twentyfour science,
twenty-four technology, twenty
four ergineering, and twenty
four mathematics) (Appendix
6.3).

The Student Attitude toward
STEM Questionnaire was found
to have a Cronl
0.95 for the Technology area.

Table 26:Summary of the three studies selected from

the literature analysis

The three STEM instruments had a total of one hundred andfisigtytems dealing with
science, technology, engineering and mathemaficdy the fortyfive items pertaining to
technology and technology careers were utilised teeldgevthe initial version of the ITCI
survey (Information Technology Interest & Careers Survey) as the other three areas of STEM
were outside of the focus of this study. The term technology was amended to the more specific

term, Ai nf or ma avoidconfusian intthe edulong WOl survey.

A convenience sample of eighty first year USQ business students, who recently undertook high
schoollT classes, were involved in answering the original {fiftee information technology

items and their responses were analysed usactprf analysis The factor analysisvas
conducted taeduce the number of items to a small-sab of the original set of id¢ified

instruments
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Discussion on Findings Relatedto Research Sub -Question la

The factors thatwere identified through the literature analydtgat contribute to the

measur ement of t he st ude ners delreficaay,c aitgdme o n s

expectations, and previous learning experiencbe ITCI survey instrument was developed

to investigate these factors as a meastistudens 6 per c e pt i oThefinaldbank I

of thirteen items (Tabl@7) wasidentified as theappropriate number of itente measure

changesist udent s6 perceptions of | T careers
Item 1 | enjoy learning about information technology.
Item 2 | will continue to enjoy information technology.
Item 3 Information technology is important to me.
Item 4 To me, information technology is fascinating.
Item 5 | am curious about information technology.
Item 6 | would like to learn more about information technology.
Item 7 | am interested in alternative programs in information technology.
Item 8 | like to use information technology for class work.
Item 9 | am curious about careers in information technology
Item 10 | would like to learn more about careers in information technology.
Item 11 A career in information technology would be fascinating.
Item 12 | plan to use information technology in my future career.
Item 13 | feel comfortable talking to people who work in information technology careers.

Table 27: Final bank of thirteen items

8.3.3 Research Sub -Question 1b

Chapter 4 discussed stage two of the research. This involved the design and development of an

Information Technology Careers intervention activity. This design and development of the

Information Technology Careers Curriculum addre$®esearctsubQuestion 1b:

Research Question h: What content and teaching approach
contributes to an information technology career curriculum, using
tech-savvy teaching tools, that could be developed to influence student
perceptions towards information technologycareers?

T

The IT Careers Curriculunvasdeveloped based on the findings from the literature as outlined

in Chapter 2. The literatuexplored a range of academic literature regarding students in junior

high school education and the factors that influenee thecision to participate in IT courses

in senior secondary school and tertiary studies, and ultimately IT caéglent perceptions

of IT subjects were found to be impacted upon by limitations in junior high school IT curricula,

the lack of understanding of what is taught in senior and tertiary IT courses, and poor

stereotypes depicted in the media.
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Chapter 8 Research Discussion

From the literture review, lhe theoretical research fro@ottfredsod €002, 2005)'heory of
Circumscription, Compromise, and SeleationL ent and Brownds (2006)
Career Theory (SCCT) framework for understanding how people develop -caleted
interestsand Adya and 3%aal ané Stituctural( FActos Shpt wdinked to
student s 6. Leaning acpvitietbah would improve seléfficacy and outcomes
expectationsvere found to beechsavvy webbased learning tools suchwagkis, blogs, and

multimedia podcasting

There are three key areas of the literature that inform the design and development of the IT

Careers Curriculum intervention.

1 Age group selection that an IT Careers intervention will have the most impact based on
Got t fredsonbés (2002, 2005) theor-greaboh Ci r cu
1 The social or structural factor or factors thatiT Careers intervention will have the
most impact based ohent and Browd £2006 Social Cognitive Career Theory
(SCCT)framework for understanding how people develop camdated interestand
Adya and Kaisd¥ €2005) Social and Structural Factoasid
1 TheTechSavvy Webbased Learnind\ctivities that will meet the learning styles of
the currenfi Mi | | e n ntiom®! oGersdrualent s .

The twoweek curriculumwas developed with eareers focusd contentbased arountech

savvy learningactivities The twoweek curriculum drew the teedavvy tools most closely
aligned to the current National Curriculum. Lesson Plans and resourceslaveteped for
eachlesson angbrovided to the teachers involved prior to the start of the curriculum unit. Each
weekwas comprised of four, 6Minute lessons. Schools with varying timetabilese able to
modify these lessons to suit their own structuvédeo and phone conferences were held with

each teacher to ensure their understanding and comfort in using theleormcut.

These resources were refined throughout thevieek curriculum, based on the observations
of the researcher, and communicated to each teatherfirst week focused on providing
students with an understanding of the breadth of cavaérs the Information Technology
domainand the second week consolidated #mswledge with further tecbhavvy learning
activities Thecareers content and learning activitiestfertwo-week IT Careers Curnigum
has been discussed in chapteA reflective journalwas undertaken by the researcivbile
teaching the twaveek IT Careers Curriculum at one of the fouhaus involved in the

research, Downlands Collegehis has been included in chapter 5.
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Discussion on Findings Relatedto Researc h Sub -Question 1b

The tweweek IT Careers Curriculum wadeveloped to influence studengperceptions

towards information technology care€erke literature posited that to fix the problefistudent
perceptions towards IT caregsslutions need to be formulated in the early years of schooling

T primary and lower secondary schoahd thathe school curriculum and the way in which it

is taught and assessed was identified as a factor influencing student percépgaresearch

identified thatthe careers invention that would have an impact on student perceptions towards

IT careers waanlT careers focusedcurriculum usingtechsavvy webbased learning toals

i mpl emented in year nine, w i -¢ffltacyaandf oatcomess o n i

expectations towards IT.

The Interactive ICT Career Wheel (https://www.careersfoundation.com.auijlevdgied as

the key source of careers content for this rese@irebeloped by the Queensland Government
Chief Information Office, based on the Skills Framework for the Information Age (SFIA)
version 6t is a tool for IT career decision making. The ICT Interactive Career Wheel breaks

IT careers into four strean(Bigure 15).

O @ (» G,

CONTENT & DESIGN PRODUCT BUSINESS TECHNOLOGY
DEVELOPMENT SERVICES SERVICES
Creative/Artistic Logical Sales / Marketing Technical

Use your artistic skills to design Use your coding and Use your IT and business Use your deep technical skills
engaging and user friendly engineering skills to create knowledge to market solutions to securely manage and
digital content and apps software and hardware products to clients and industry. interpret clients data

Figure 15:ICT Interactive Career Wheel Career Streams

The literature on the teaching toalentified thatechsavvy webbased learning tools such as

wikis, blogs, and multimedia podcasting would improvedhe r r ent fAmi | | enni al «
self-efficacy and outcomes expectatipasid therefore improve their perceptions towards IT
careersThese tectsavvy webbased learning toowereused in thelesign and development

of the learning activities in thE Careers Curriculum interventioto test the overarching

research question of this study.

Chapter5 provided an alternativevalidation of thelT careerscurriculum through the

resear cher 0w jownalmecorded f whileteaching the twaveek IT Careers
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Curriculumat Downlands College (one of the four Toowoomba region schddis) use of

the Interactive ICT Career Wheel was found to lmeimiculumteaching instrument that was

well suited to these students, providing them with comprehensive information about the many
different types of IT career$opics drawn from the ICT Career Wheel information such as the
anticipated growth in IT qualified positisand the future direction of the IT industry resonated

well with the students, instigating robust discussion in the class.

The reception pitch concept was well received by the year nine students and they were able to
complete their research into thgiven IT career and present their findings within the week
one timeframeThe reception pitch allowed for groups to present their findings from the careers
research, rather than having students present individually, and this was found to work well with

this student level.

The onlyconcern identified by the researcher was thateasthe year nine students were able

to complete all the wiki tasks within the timeframe of week wamn reflection the researcher

felt thatmore time would have been beneficiauture lessons using Wikis should be given
more time for the students to learn the platform before embarking on developing Wikis
themselves. As only one student can edit the Wiki at a time, a systematic approach will need
to be developed in the lesson an have the other students in the group working offline on

their own content whiléhe Wiki page is being developed.

8.3.4 Research Sub -Question 1c

Chapter 6, sections 6.3 to 6.5 discussed stage three of the research. This involved the analysis
of the data collection from the ITCI ptest and ITCI postest. This quantitative analysis

addresse®Researclsub-Question 1c:

Sub-Question 1c. Focussing onquantitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, impact student perceptions towards
information technology careers?

The objective ofesearch sulguestion 1¢c wa quantitativelymeasure the improvement of
studens perceptions of IT careers throutteimplemenation ofthe IT Careers Curriculum
Stagethreeof the research involveduslentsbeingsurveyed using an information technology
career interest (ITCI) survemstrumentdeveloped in stagene of the researchThe ITCI
survey instrument wasade up of a set of thirteen questiohilse survey wasonductedwice
with studentsn year nine IT csses at four high schools in the Toowoomba redistly
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before thestart of the tweweekIT careerscurriculum(Pre Test) andthenimmediately after
the conclusion of the final clagRostTest) The data collected from thEBre Testand Post
Testsurveydor each studemwerepaired each ITClsurveycontaireda coded unique identifier
that was used in the pairinr@espondents identified in¢lmatching process who had only been

involved in one of the surveys were discarded as tbalglaot be used in subsequent analysis

The data was recoded and imported into SPSS where a Descriptive Statistics Frequency
Analysis was undertaken to understand the breakdown oé$pendents from the IT Careers
Curriculum group Outliers were removed usingtandard Deviation (Std. Dev.) Analysis
Analysis of Univariateand Analysis ofMultivariate Outliers Theremainingmatched survey
datawas analysed using Repeated Measures Analysis of Variance (ANOVA) to investigate
whether there was a significant (p<.05) change in student interests due to the IT Careers

Curriculum.

Discussion on Findings Relatedto Research Sub -Question 1c

The analysis ot he | TCI survey results did not show
interest in an information technology cardemom this data the quantitative data did not show

any significant impact from theimplementation ofthe information technology career
curriculum, using teclsavvy teaching toolsn thestudens perceptions towards information
technology careers

From the one hundred and eighteen students surveyed in therpey, only one hundred and

two completed thdTCI survey successfully, of which eightwo undertook the twaveek
curriculum and twenty were in alternative classes as a control group. From the one hundred
and three students surveyed in the {mostey, only ninetyeight completed the ITCI survey
sucassfully, of which eightffour were in the curriculum class and fourteen were in the control
group. Once the preurvey and posturvey students were matched, only seventge surveys

were found to be usable for the analysis, of which seventy were gutheulum group and

nine in the control group.

The control group was considered too small to analyse, and the students in the control group
were removed from the analysis. All four schools were invited to participate in both the
curriculum group and cordl group, but only two of the schools provided a control group.
These teachers in these two schools taught more than one year nine class in the term, which
allowed them easy access to students. School A used a mathematics class and School B used a
religion class as the control group. Only School D had two concurrent year nine IT classes but
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requested that both take part simultaneously in the curriculum unit, all other schools only had
one class running in the term. The teachers in the other School Cifiadtidis getting buy
in to the research project from their colleagues, which resulted in no control groups being

obtained.

The remaining seventy matched survey responses were then further analysed for removal of
outliers and only fortynine matched sueys were found to be suitable for analysis. Fifteen
students were found to have selected all the same agreement level for all items in one or both
surveys and further six matched student responses were removed through univariate and
multivariate analysisk-urther discussion is covered on the appropriateness of surveying this

cohortin the implications of these findings (Section 8.4)

ThePaired FTest Analysis on the individu&8urvey QuestionéTable28) was undertaken to
examine if there was any significant change between the first ITCI survey and the second ITCI

survey for any individual survey question.

Paired Samples Test

Paired Differences t Df Sig. (2
Mean Std. Std. 95% Confidence tailed)
Dev Error Interval of the
Mean Difference
Lower Upper
Pair | PrelTCI06- .204 | .539 .077 .049 .359 2.649 | 48 .011
6 PostITCIO06
Pair | PrelTCI10- .204 | .645 .092 .019 .389 2.215 | 48 .032
10 PostITCI10

Table 28: Paired T-Test Analysis on the individual Survey Questions

Of the thirteen ITCI survey items, two individual questions did show significance. Both items
involved the students indicating they had an interest in learning more about information
technology and infornteon technology careers. ITCI Iltem 6 and ITCI Item 10 both showed a

significant change (p<.05) inthefotyi ne respondentsbé responses
T 1 TCI Il tem 6: Al would |i ke to | earn more
T 1 TCI I t em I1li0Ok e Atlo wWwoewudrdn mor e about career
8.3.5 Research Sub -Question 1d and 1f

Chapter 7, section 7.2 discussed stage four of the research. This involved the analysis of the
data collected from student focus groups conducted immediately after the conclusion of the
Information Technology Careers intervention activity. Researchgaatiion 1d qualitatively

tested the students change in perceptions towards IT careers:
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Sub-Question 1d: Focussing on qualitative measures, how does the
implementation of an information technology career curriculum,
using techsavvy teaching tools, change stient perceptions towards
information technology careers?

Research sufuestion 1f qualitatively tested the effectiveness of the learning experience of the

|l nformati on Technol ogy Careers intervention

Sub-Question 1f: What was the effect of the information technology
career curriculum, usingtechs avvy teaching tool s, on th
learning experience?

Stage four of the researcdsed focus groups tpualitativdy measure the impaaf the twe
week IT Careers Curriculuom students in the year nine €lassesThe focus group questions
were developed as op@mded questions to address researckgsigistion 1d and research sub
guestion 1fThese questions were devedal from analysis of the literature and observations
by the researcher while conducting the tweek IT Careers Curriculum at one of the Schools
(Downlands College)The focus groups were conducieamediately after the conclusion of
the finallT careers curriculumlassusing theNominal Group Technique (NGT)he data and
analsis from bcus group questions one to threddressed research sgibestion ldand

guestion four addressed reseasab-question 1f.

Focus Group Question OngResearch SubQuestion 1d)

Focus group question one f ocus e dfInfomaterx pl or i
Technology Careers prior to undertaking the-twmeek IT Careers classe$his question was

broken into two parts:

1 Before doing the twewveek careers class, what did you think a computing career was?

1 Describe one of the careers in computing that you knew about before doing the class

Focus Group QuestionTwo (Research SubQuestion 1d)

Focus group question two explored the studen
1 Whydid youselected to do the year nine Information Technology class

Focus Group QuestionThree (Research SubQuestion 1d)

Focus group question threeciselone x p| or i n g understandirig wfdndormated

Technology Careers after undertaking the-tmeek IT Careers classes. This information was
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used to corroborate the findings of the IT Career Interest Instrument (ITCI) Analysis. This

guestion was broken into two parts:

1 Has yourunderstanding of a computing career changed?

1 Discuss one of the interesting things you discovered during the class.
Focus Group QuestionFour (Research SubQuestion 1)

Focus group question foundusel on the content and activities involved in the tweek IT

Careers Curriculum. This question was also broken into two parts:

1 What did you enjoy about the careers class?

1 What do you think could be improved about the careers class?

The predictive findings were developed prior to the focus group discussions to answer research
subquestion 1d and research sgiestion 1f, based on amalysis of the literatureand
observations by the researcher while conducting thenteek IT Career€urriculum at one

of the Schools (Downlands Colleg@xedictive findings one to three addressed research sub

guestion 1d and predictive findingsaddressed research question 1f.

1 Predictive Finding Oneg(Research SufQuestion 1d) Students believihat a career
in information technology is programming/coding centric.

91 Predictive Finding Two (Research SufQuestion 1d) Students select junior high
school information technology classes without any clear understanding of what the
classes will cover.

1 Predictive Finding Three(Research SufQuestion 1d) The tweweek IT Careers
Curriculum would have a positive i mpact
technology career.

1 Predictive Finding Four (Research SulQuestion 1d) The tweweek IT Careers
Curriculum utilising two different teehavvy learning activities would be enjoyable to
the students.

The transcripts were uploaded into NVivo 12 Professional, and the student statements were
codedinto five nodes that were identified as the key thefoegualitative analysisOnce the
student focus group discussion transcripts where codied £2014) congruence method
(pattern matching) technique for case study analysis used tanatch empirically-based
patterns withithe predicted findings
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Discussion on Findings Relatedto Research Sub -Question 1d

The analysis of thegualitative focus group dateeporteda positive impact from the
implementation othe information technology career curriculum, using tselvy teaching
tools, on the studens @erceptions towards information technology care@&tese results
provided a counpoint to theresults from the quantitativanalysisSection 8.4 provides furthe

discussioron potential reasonahy the quantitative angualitativeresultswerenot aligned.

Thefindings from the focus group questione,that the students in the two focus groups had
of information technology careemmatchelt he r esear ¢ h o6 sne-psiudertsiimct ed f
both focus groups overwhelmingly thought that an information technology career entails a job

focused on programming/coding

For some time, the educational discussion around teaching Information Teghmolog
Australian schools has focused on coding as the curriculum element that will instil the
necessary knowledge for students to deal with the evolving information techhu@pgpdent
careers of the future. This rhetoric has been put forward by botlafeshel state governments

throughout Australia.

This research investigated how this widely promoted, in the media, discussion has impacted on

a junior high school studentés understanding
reported in the quiative analysis of the two student focus grofmsndthats udent s6 1 ni
perception of an information technology career was, overwhelmingly, that an information

technology career entails a job focused on programming/coding.

Wi t h st ud e nticsngpressiondf an opformation ttechnology career, their decision
to select junior high school information technology subjects was investigated in the qualitative
analysis of the two student focus groupisefindings from focus group question tytbat the
studentshad seleced theiryear nine IT classes without any clear understanding of what the
classes coverethatchelthereseardd®®d s p r e d i twb. €ablle30shawd theeigentage

breakdown of the combined focus groyystification for their current subject selection.

Subject Selection Justification Percentage

Previous year eight hformation Technologyclass 14.28%
Perceived requirements in future careers 14.28%
Interest in programming / coding. 14.28%
General interest in computers. 35.74%
Interest gained through a family member. 7.14%
Perceived future hobby 7.14%
Interest in robotics 7.14%

Table 29: Percentage Breakdown of s tudent s {ustification for subject selection
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Only one student (School B Male Student 1) indicated that the subject information was part of
their decision making, the rest of the students based their decision on perceived future usage

or general interest in [&ndbr programming.

Gottfredsonds (2005) Ci r c-aeatsoc Theopytidentifired fouC o mp r ¢
career devel opment al stages in a studentso
(seven to ten) that students eliminate from furthesict@ration any career path that they see

as too low in prestige, irrelevant, mundane or that seems to be out of reach in terms of ability

or effort required (Gottfredson 2006) . Lent
Career Theory (SCCT) togethe wi t h t he research from Adya .
identified structural factors (e.g. teachers and curriculum) as playing a role in either

strengthening or | imiting a studentds expect

With studentsd c urantemimgdregsiorha aniinfogmateon teclondlogn g ¢
career and limited understanding of what is covered in junior high school information
technology subjects, it is likely that the majority of students are eliminatiiogmation
technology from considetian as a career through circumscription, making it very challenging

to reverse and causing the information technology industry considerable staffing issues

currently and into the future.

Students were asked to indicate if their interest in IT careers had changed afterweekvo

IT Careers Curriculunlhe findings from focus group question thigentified thatooth focus

groups indicated that all students felt that their awarenesssnier|T careers had increased

after undertaking the twareek curriculumAll students in the focus groups indicated that their
awareness of the scope of information technology careers had been raised and that this new

awareness had opened them to in@dasterest in information technology careers.

This strong qualitative finding supports the key research questiatthel the researad s

predicted findinghree,and provides a counterbalance to the quantitative findings.

The qualitative finding from the focus group
interest in IT careers during the tweeek curriculum suppaetl the overarchingresearch
guestionand research sufjuestion ldand providd a counterbalance to the quantitative

findings. This shows the importance of providing students with a good understanding of the
breadth of the information technology industry, as opposed to the current codingroedtic

that forms the Australian National Curriculum. TinéeractivelCT Career Wheel provides

broad range of careers information as well as detailed facts about each career. This type of

176



Chapter 8 Research Discussion

information is important to be included within the junior high school information technology
curriculum, rather than left to students to find on their own thraugpb search or careers fairs.

This was further confirmed in the teacher interviégnvsection8.3.5

Discussion on Findings Relatedto Research Sub -Question 1f

The analysis of thqualitative focus group data reported a posigffect of the information
technology career curriculum, using te«clavvy teaching tool s, on
experienceBased on the focus group findings, both focus groups indicated that all students
felt that their experience was positive towards learning about IT careers through-thedio

curriculum thismatchelthe researd®d s pr edi ootred f i ndi ng

School A indicated a positive experience towards the-gaghy learningactivities. Two
students in School C also indicated a positive experience, the other students did not comment.

A final openended question was asked to students in both focus groups, encouraging the
students to provide constructive feedbackossible improvements that could be made to the
two-week IT Careers Curriculum. No student in either focus group indicated that they had any
negative sentiments towards the IT careers content of thevéek curriculum.

The main improvemendlentified through this question was that students liked the group work
aspect of the teebavvy learning activities in the taweek curriculum but would have liked

the groups to be changed between each week.

No student indicated that they had any negasm@iments towards the IT careers content of

the twoweek curriculum. The only negative sentiments were towards the learning activities
used. Some of the students felt that more time investigating the different careers would have
been beneficial. Upon ftirer investigation with that school, it was noted that the teacher had
allowed the students to focus on a small number of careers from the InteractiGan€xr

Wheel, rather than exploring it deeper. Future teacher instructions should be more specific
aboutrequiring the students to investigate the careers in each quadrant rather thpickiagd

a smaller selection to give the students as broad an understanding of the whole of the

information technology careers as possible.

The students also inthted that more instructions would have been helpfdéveloping the
Wiki. The demise of Wikispaces in July 2018, just prior to the commencement of the
curriculum classes, resulted in a switch to the less well supported Wikidot platform and

adjustment to the teacher training. The new platform was not asceasg, and there were a
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few teething issues that needed to be worke

teaching reflections

8.3.6 Research Sub -Question 1e and 1g

Chapter 7, section 7.3 discussed stage five of the researchnvdiigeed the analysis of the

data collected from teacher interviews conducted immediately after the conclusion of the
Information Technology Careers intervention activity. Stage five was also analysed through
the data coll ected f jouonal reflebtions (Chapter &) thah were6 s p ¢
recorded while personally teaching one of the year nine IT classes at Downlands College. These

t wo areas of resear ch quewdtiot dthiev el wdwamsamd rs &
information technolog careers after the implementation of an information technology career
curriculum Research sufuestionle qualitatively tested the differences between these two

views:

Sub-Question 1e: How do the views of the class teachers differ from
t hei r s treoegtiens towadds ipfermation technology careers
after the implementation of an information technology career
curriculum, using tech-savvy teaching tools?

Research sufuestion 1g qualitatively tested the effectiveness of the learning experience from

the teachersd observations as they taught th

Sub-Question 1g: What was the effect of the information technology
career curriculum, using techs avvy teaching to

| s, from
observations, on their student s |

0
0 earning
Stagefive of the research usédterviewsto qualitative measure tlobservedmpactfrom the
teacher8perspectivef the twoweek IT Careers Curriculuon theirstudents in the year nine

IT classes. Theemistructuredinterview questions were developed to address research sub
question & and research stduestion §. These questions were developed from analysis of

the literature and observations by the researcher while conducting thveeskolT Careers

Curriculum at one othe Schools (Downlands College€lhe interviews were conducted
immediately after the conclusion of the fi@lcareers curriculum class. The data and analysis

from interview question one addressed researchaugstion & and questiortwo addressed

reseach question @. The third question was added as a result of the quantitative findings as
outlined in Chapte®, the implications ofthe findings from this questiorare addressed in

Section 8.4
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Teacher Interview Question One (ResearchSub-Question )

1 What was the impactthetwwe ek curri cul um had on their

careers?

Teacher Interview QuestionTwo (Research SubQuestion 19)

1 What improvement did they have for the tweeek curriculum, to further increase

student interest in IT careers?
Teacher Interview QuestionThree

1 What could have been the cause of the large number of issues with year nines

answering the survey.

The prediawe findings were developed prior to the interview discussions to answer research
subquestion le and research aylestion 1g, based on amalysis of the literatureand
observations by the researcher while conducting theateek IT Careers Curriculum at one

of the Schools (Downlands Colleg®redictive findings one addressed researchosigstion
leand predictive findingsvo addressed research questignThe thrd predictive findingvas
added as a result of the quantitative findings as outlined in Chgptes implications of the

findings from this question are be addressed in Section 8.4

1 Predictive Finding 1 (Research SulQuestion 1e) The tweweek IT Careers
Curriculum had a positive impact on stud:
career.

1 Predictive Finding2 (Research SulQuestion ): The techsavvy activities provided
good learningopportunities for the students to increase their interest in IT careers.

1 Predictive Finding3: Likert scale survey questions are not reliable as data collection

tools when collecting data from junior high school level students.

The transcripts were uploaded into NVivo 12 Professional, antetuherstatements were

coded intahreenodes that were identified as the key themes for qualitative analysis. Once the
teacherinterviewd i scussi on transcr i ptngruende methed (catedne d, Y
matching) technique for case study analysis was used to match empbasdly patterns with

the predicted findings.
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Discussion on Findings Relatedto Research Sub -Question 1le

The analysis of thqualitative interview data reported that the teachers had observed a positive
impact from themplementation otheinformation technology career curriculum, using tech

savvy teaching toolgn ther studens perceptions towards information technologyeeas

The four teachers acknowledged that they wit
in IT careers during the twaveek curriculumwhichmatchelt he r esear chds pred
oneandalsosupported théndings from thestudenfocus groups. Teachers also acknowledged

t hat they had changed their own perceptions

Discussion on Findings Related to Research Sub -Question 1g

The analysis of thqualitative interview data reported that the teachers had observed a positive
effect of the information technology career curriculum, using-teslvy teaching tools, on

their studentsdéd | earning experience

Based on the teacher interviews, their suggestioclude an increase in the duration of the
careers exploration and elevator/reception pitch presentations activity; short duration follow up
IT careers activities at the start of each new IT topic throughout their junior high school IT
subjects; and aexploration as to whether the curriculum unit would be more beneficial in

years seven or eight.

The third stage of Gottfredsonos-crdatbh@tbebry Ci r c
focuses on students in the range from year seven to ten, as suitiy ke IT Careers
Curriculum to an earlier year level would still be in keeping with Gottfredson stage of
development and would have the possibility of a wider audience. The only issue that would
need to be considered is that not all schools currentlyaryear seven or eight information
technology class, so alternative STEM classes may need to also be investigated for those

schools.

The placement in junior high school in terms of when to run the IT Careers Curriculum was a
point of discussion in the interviews. As year nine studentsseldtt the information
technology classes, it was felt that running the IT Careers Curriculurargaither in year

seven or eight where all students in the school would undertake the curriculum, would be better
allowing the students to use this information as part of their subject seldttismvould allow

all students in the schotd undertaketie IT Careers Curriculum, rather than those that had

already selected the junior high school IT course.
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One teacher suggested selectively discussing the relevant careers at the start of each new topic
throughout their junior high school IT subjects. Theybe beneficial to the classroom teacher

as it would remove the twaveek IT Careers Curriculum block but may result in the current
situation of a skewed view of the types of information technology careers simply due to the

coding centric nature of the ¢ant junior high school IT courses.

The teachers supported the student focus group suggestion to increase the duration of the
careers exploration. They felt that the elevator/reception pitch presentations activity was a good
learning tool for the class &xplore the different types of information technology careers. It

was suggested that a scaffolded approach might be beneficial where the students gave a small
presentation with feedback then worked on a larger group presentation over the two weeks.
Therewas some indication from the teachers that the wiki activity should be removed to allow

for more time to the presentations.

8.4 Implications of the Findings

Why IT Needs Careers Intervention®

The Australian Academy of Science (2019) ack
education system in starting a healthy pipeline of STEM (Science, Technology, Engineering
and Mathematics) studentso and oasablecbarriessf und

for participation in STEM careers.

There have been many STEM interventprograms developeidr Australian schoolshat
focus on i ncenpanent ofS3TEM dubjedt€l hetaisn@®f these interventions is
to demonstrate to stedts that STEM subjects aliateresting and achievablélhese
interventions aim todild ons t u d selidffisady and outcomes expectatidnsncreasehe

number of students enrolling in STEM courses in senior high school and university.

Currently, there has been limited research that targets secondary schooling with a view of
improving awareness of career opportunities that arise from studying STEM (Australian
Academy of Science 2019), and even less that specifically focuses on thecsUBEEIM,
information technology.

Science and mathematiaee STEM subjects that studehts/e a longerm awarenessf, they
start learning about both subjects in early primary schByglthe time they are making
decisions abousenior school subject selection, they havesignificant experience and
understand theiown self-efficacy towards bothThe same cannot be said faformation

technologyand engineeringWhile students arenmersedn technologyin their daily lives,
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the findings of thistudy has identified that they do not understand what career options IT gives
them. Engineering is at even further a disadvantage, as it isnohtded at any level of

curriculum withinschooling in Australia.

The findings in this research identifpati mpr ovi ng studentsod aware
technology careersan hae a significant impact on thefuture career awarenegoviding
students with a clear understandingTotareers at an early stage in treihoding canaffect

student perceptions prior to their discounting of it as a potential career path.
Discrepancy BetweerQuantitative and Qualitative Findings

While the survey data resulted in no findings of any significant increase in student interest in
information technology careers, the student focus group and teacher interviews provided a
different accountThe qualitaitze data from bth the studenémand teachefxiscussions found

that thetwo-week IT Careers Curriculum had positivei mp a c t on student so
information technology careerBhe teacher interviews includaqualitative investigation into
thereasons why there is a difference in findings between the sbassd quantitative findings

and the focus group based qualitative findings.

The large number of students whose data were considered outliers during the data analysis
phase of the study alsonlited the quantitative analysis. Many students were found to have
selected all the same agreement level for all items and the results of data analysis indicated a
lack of any significance between the two ITCI surveys. Further investigation was undertaken
with the teachers in their interviews as to possible causes for these data analysis issues. The
three STEM careers instruments from which the IT Career Interest (ITCI) Instrument was
drawn (Keir et al 2014, TyleWood 2010; and Mahoney 2010) all utiliseitert scale surveys.

None of these research projects indicated any issues of poor student engagement with the
survey instrumentXKeir et al (2014) reported removing five out of 1,061 junior high school
student respondents as outliers from the data. -Wisod (2010) reported surveying sixty 6th

to 8th grade students with no outliers being discussed. Mahoney (2010) investigated both 9th
and 11th grade students. From the 9th grade students reported in the projecthezghty
eighty-nine students compled the survey, whereas sixtye of sixtytwo 11th grade students
completed the survey. No further outliers were discussed in this research. It was from these
findings of these three research projects, which formed the foundation for the IT Career Interest
(ITCI) Instrument, that the decision to use a Likert scale survey with the year nine information

technology school students was chosen.
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Further literature investigation into the high level of outliers in the ITCI surveys lead to
research by Leeuw (2011ywho outlines how the cognitive level of students undertaking
guestionnaires can play an important role in how well they understand and answer the questions
provided. Theydentify three age groups of students: middle childhood (ages $evezive);

early adolescence (twelvesixteen); and late adolescence (sixteen onwards) where different
styles of questionnaires should be undertaken. The year nine students in this research would be
considered to be in Leeuwamiregt@tBeselsjudems sdodldl e ¢ h
consider the complexity of questions and number of responses. Tipointd.ikert scale may

have been too complex, whereas a semantic differential scale may have been more suitable.

The four teachers acknowledged thattheir past experiences, Likert scale surveys were
unreliably filled in by students in junior high schooling. Other data collection tools such as
focus groups and interviews where the students were asked to give their opinions were more

likely to result h more useful data.
8.5 Summary of Chapter 8

This chapter discussed the research findingslation to existing literature and theolythen
discussed the research findings in relatiorthe overarchingresearch question arsgeven
research sulguestionsdeveloped through théve stages of the mixeohethods research
approachundertaken in this studyhe chapter concludes with a discussion of the implications

of the findingsirom the study.

The next chapter will summarise and conclude this research. The chaptromilhow the
research has achieved its principath andestablishes the significaobntribution it has made
to research. Finally, ghlimitations of this research adescribed and recommendations for

future research made.
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Chapter 9 Conclusions

9.1 Chapter Introduction

This final chapter provides a summary of Key research findings tdemonstrate how the
research has met its objectives. The chapter offers a futuspective on research in this area
by highlighting the contributions to knowledgecommendations faducational authorities

schools and teachelgnitations of the study and suggestionsfiatherresearch.

This chapter is organised into nine sections. Se&ibrpresents an introductioa;summary
of the thesis is provided in Secti@r?; the answer to thesis reseagetestion is in Sectiof.3;
the significance of the research is presented in Se8térthe contribution to theory and
practice is provided in Sectio®5; Section9.6 presentgecommendations teducational
authorities, schools and teacharsl Sectior®.7 presents researchén®ughts about personal
development; limitations of the research and suggestiorigrirer research are provided in
Section9.8; The finalconcluding remarks from the researchs¥provided inSection9.9.

9.2 Summary of the Thesis

This research has identified that there is a growing shortage in students undertaking a
information technology caregpathway in Australigiven the workforce needshe research
developed &I Careers Curriculurfor use in junior high scha information technology classes

to improve the pereptions of students towards information technology careensier to find

a solution to mitigate this shortagk mix-method research approach has been used in this
research to evaluate teffectiveness of théT Careers Curriculum from both a quantitiative

and qualitativgperspective.

Many interventionstudies have been conductedo improving the shortages in students

studying STEM (Science, Technology, Engineering and dhatitics)and more specifically
information technologyMost of these studies has focused onissae of gender, rather than

looking at the issue in a broader contétoreover, existing studies do not take into account

the specific age group where careempromise occurshep oi nt i n a student ds
suited for d@arget oflT careers intervention strategyhis createa gap that needs to be filled.

This researclvasstructured iminechapters including this concluding chapter.

Chapter 1 highlighted the need and rationale foe development of a IT careers intervention
strategyto to find a solution to mitigatthe IT skillsshortagen Australia The chapter provided

the backgrounaf the research, motivation and the role of the researtiteiAustralian and
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Queensland educationsétting The research problem, research question and justification of
the research alongith expectedesearch contributions were highlighted in Chapter 1. Chapter
1 also covered thenethodology adopted for the research, definition of key terms, scope
delimitations andey assumptions of this research.

In Chapter 2, the literature review was introducddteratureregarding the curremesearch

into the limited enrolments and career selectizas covered, includinghe role student
perceptions of IT careeays in their career decisionkiterature aboutareer development

theories that focus on careers choice development of sajeddtudents were exploredith
afocusonGottfredsonés theory of Ci rcreationdent, i pt i or
Brown, and Hackettds SocGTpdndAQoygan iatnidbo#ahC asreer edr:
and Structural &ctors The literature on the teaching tools that would improve the current

Ami |l Il enni al 0 -effcacy and autconeshexpiectationd were also exploresseTh

literature findings were the catalydior the design and development of the IT Careers
Curriculum. The research question identified in chagteras refinedhrough the literature

and seven research sgbestions were further identified.

Chapter 3 defined the methodological approaches used for data collectioaudlimed the
pragmatism philosophical assumption underpinning this research siitdy. ethical
considerations of the study were presenteduding discussion about timethods useébr
informed consent for schools, teachers and students involved in theSitucl/the main aim

of this research was to devel@ IT Careers Curriculum for use in junior high school
information technology classeand then to test whether the curriculum lagroved the
perceptions of students towards information technology carfdeesseparate stagesere
developed in the research. All stages were conductedaisiigedmethods researdpproach

to provide academic rigor. The reseaddsign and activities to answer the research question

and the seven research syestionsvas also presented @hapter 3.

Chapter 4 discussedtage two of the researchthe design and development of theormation

Technology Careers Curriculurithet heor et i c al research from Gc
theory of Circumscription, Compromise, and Self e at i o n; Lent and Brow
Cognitive Career Theory (SCCT) framewor k; 8
Structural Factorsvere discusskas tohow theyinformed thedesignand development of the

curriculum This chapteraddresse the researclguestion and specificallyresearch sub

guestion 1bwhich wasidentified from the literature in chapter Phe chapterpresengd the
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lessonplans including careers content and learning activities the IT Careers Curriculum

that were then implemented in the four@alsin the Toowoomba region

Chapter5preseredan al ternative validation of the <cu
reflections of teaching thenformation TechnologyCareers Curriculum abne of the four
schools in the studfpownlandsCollege This chapter providEfurther insight into answering
the researchuestion and specificallyesearchsub-question 1bwhich wasdentified from the
literature in chapter.ZThe r esearcher 6s r eTf Caeerd Guaiculsm on t €
focused on theobservations othe impact on thestudentstowards thecareers curriculum

content andheweb-based tectsavvylearning activities.

Chapter 6 outlined the quantitative analysis steps undertakateige one of the researcto

determine the items for inclusion in the Information Technology Careers Instrument (ITCI)
survey using reliability analysis to reduce the survey items from-églyt to thirteen. The
analysis of the data collection used in the development of therafimn Technology Careers
Instrument (ITCI) addresdehe researchguestion and specificallyesearchsub-question &

identified from the literature in chapter 2

This Chaptenlsoanalysed the quantitative datastage three of the researctcollected from

the two surveygdeveloped in stage one of the researblefore and after the students had
undertaken the IT Careers Curriculum using Repeated Measures Analysis of Variance
(ANOVA) of the Pre and Post Test ITClI Means. The results of thadysis were that
statistically there was no significant improvement in student perceptions towards IT careers as
a result of the twaveek IT Careers CurriculunThe analysis of the data collection from the

ITCI pretest and ITCI postest addressethe Resach Questiomnd specifically research

sub-question k identified from the literature in chapter 2:

Chapter 7 analysed the qualitative data collected through focus groups of students and
interviews with the teachers involved in the tweek IT Careers Curriculum to explore

whether the qualitative data indicates a different result.

Thefourth stage of theresearchqualitatively analysed the data collected from the Student

Focus Groups about t he ITsCareealsdt addressSed fhReseachpt i o n
Question and specificallyesearchsub-question Hidentified from thditerature in chapter.2

The qualitative analysis of the data collected from the Student Focus Gisapsvestigated

the effect of the twave e k I T curriculum | earning activ
experiencethisaddressethe Reseach Questiomd specificallyresearchsub-question 1.
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The fifth_stage of the researchqualitatively analysed the data collected from the Teacher

Il nterviews about their observations of t hei
addressed thReseach Question and specificatBsearchsub-question kidentified from the

literature in chapter .2The qualitative analysis of the data collected from the Teacher
Interviews also investigatedt h e t eobseriatianss af the effect of the twaeek IT
curriculum | earni ng a c tekperiericgthes addressatieReseach st ud

Question and specificallyesearchsub-question 1.

Chapter 8 provideda discussion on the interpretationtbé resuls from the research within
the context of the reviewed literature. Cha@eliscussed theesearch findings regarding the
mixed-methods research undertaken in the five stages of the reseaidntity how each
stageanswered the research question and the seven researghestionsabout changing
student perceptions towards IT careers through the usanofT Careers Cuigulum

intervention activity.

9.3 Answer to the Research Question
Through liteature review, theasearch confirmed the lack méngender specificmformation
technology careers intervention strategidee literaturealsoidentifiedstudents in years seven

to ten aghe age groupvhere students compromiteeir future career options

To answer the research questitie study devejoed an Information Technology Careers
Curriculum intervention activitghat wouldpositivelyi mpact on a isnsofdent s o
information technology careers, priorttweir reaching the compromised point of discounting

it as a future career patA. mixed-methods research approach was used in the research to
guantitatively and qualitatively analyshe impact of the implementation of the Information
Technology Careers Curriculum intervention activity in answer to the reseamtioque

The results were contradictory, the quantitatarelysis undertaken in stage three of the
reseachdid notshow aiy significanceimpacton studens @erceptions towards information
technology careerd he qualitiative analysis undertaken in stage four through student focus
groups and stage five through teacher intervidatsnd thatthe implementation of the
Information Technology Careers Curriculum intervention activity resdilted in a positive

impadcon students6 perceptions towards infor mat
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9.4 Signifance of the Study
This study makes the following contributions to theory and practice fromethéts and
findings:

The research was conducted in the context ofAlligralian educational contexthe study
contributes to academic scholars, educational pi@utrs, and théenformation technology
professional bodieACPHIS, ACDICT, ACS etc.) by enhancing their understandhgactors

that 1 mpact on school a igfemasion techeolodgy €adeerphe r c e p t |
study provided a information technology careers curricthahcan be implemented in junior
secondary schools parallel with the current National Curriculum Digital Technologies

curriculum.

Previous studieslentified gender issues thefactor that has impactddw IT enrolments and

career pathways why girls / women opt out of pursuing a career in IT. N@mder factors
attributedin the researcko low enrolments in IT programs were found to include economic
conditions (such as the Global Financial Crisis), and curriculum quality and lack @netev

to industry in secondary school | T-effecacy r ses .
attitudes, outcome expectations, social support, and social norms, have also been identified as
affecting student perceptions of IT courses and careeospBctive students were found to

hold highly negative misperceptions about IT studies, related professions, and job availability.

9.4.1 Implications for theory

The study contributes to theory athe I T community by first presentingsystematiditerature

review onstudentcareer decision makirand the rolestudent perceptions of IT care@tay in

their career decisionsncluding Iterature about career development theories that focus on
careers choice development of schagé studentsandon the teaching tools that would

i mprove the current Aefficaty|amdrontdorads @xpegtatiofide at i o n
study further extendsn the findingsofGot t f redsondés (2005) Circum
and SeHcreation theory, Lent, Brown, aidlac k et t 6s (2002) Soci al Co
(SCCT) together with the research from Adya
the perceptions that influence student information technology study and career chthees

Australian context
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9.4. 2 Implications for  practice

Although ths research has shown that there has been nmhoymation technology careers

focused intergntions activitiesmplemented in many educational context weside, their

focus has not been othe age group identified through the literature where students
compromise their future career optiogslucationalpractitionersmay use the findings of the

studyto better understand the factors that influejucgor high schoost udent s6 i nf or

technology career choices

This studyprovides educational practitioners with alternative focus for future information
technology careers interventions, outside offéfa¢ors related to gender, whibhvebeen the
primary focus ofmost current researchignterandBoersen 2017; HuntemdBoersen 2016;
Gorbachevat al.2014;Ashcraft et al.2012; Clayton, BeekhuyzeandNielsen, 2012Craig,
Lang and Fisher 200€raig, FisheandLang, 2007; Lang, 2010; BaandRice, 2008.

9.5 Contribution to Theory and Practice
This section outlines the contribution to theamyd practice made by thistudy. The main

contributions of this study are as follows:

The identification of the age group where a information technology careers intervention
activity would have aignificant impact on their career decision making before they discount

all information technology careers for future consideration

The clarification within the Australian contexdf the factors ofself-efficacy and outcomes
expectationas having influence on studens @erceptions towards information technology

careersand the strategies best suitedniproving these perceptions

Theidentification of thébest practice foweb-basedechsavvylearning activitieslesigned for
thecurrenti mi | | e n n i athabcangoe usadrintotminformation technology curricula

developmenthroughout the Australian educationag@onment

It has been highlighted in chapter 2 that the current literédates has been agender factors,

rather tharfocusedon careers choice development of schage studenisand on the teaching

tools that woul d i mprgesree rtahteieficacygrandesngtdonme8 mi | | e
expectationsThe primary contribution of this research is the developmem offarmation

technology careers curriculufor use withjunior high school studeniatwill have a positive

impact on these studentsds perceptions of inf
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It is also believed that this research will assist researchers and policymakers to better
understand the factors that logynstudlyvaadnocareer st ud ¢
choices, and inform educational practitioners when developing programs aimed at increasing
studentsod involvement i n information techno
providing better awareness of the range of informatichrtelogy careers available beyond
programming and technical support. It is further believed that this study provides evidence for

the importance of future research in student STEM study and career choices. This is significant,

due to the decline in interteig information technology study and career options.

This research is unique. To date, there is no known researgtrimohigh schooinformation
technologycareers curriculunof Queensland students and the influence of tlieseers

curriculum experiences on their perceptions in the information technology field.

9.6 Recommendationto Educational Authorities and Teachers

Interest in an area is a kiactor in choosing to enter and continue in the educational and career
pathway associated with that field. This @®f has shown that interest in information
technology wanes ipm uni or hi gh school gm sthodhg thndhiss t ud e n
researchthere were many reasons identiftedough the literaturéo account for this wanng

ofinterest i ncl udi n g -effiteey towdrds ahfermiznstethnaslogy ahd the current

information technology curriculudoeing taught in junior highchool IT classes.
In light of these findings, a number of recommendations are suggested

1. Provide a statavide information technology focused careetsriculum uni that is
embeddedwithin the National Curriculumi Digital Technolgiesfor junior school
studentsto providethesestudents witha detailed understanding of the breadth of the
information technologyndustry anccarees.

2. Provideteachers involved in juniochoolinformation technologyglass teaching with
detailediterature and resourcestoasst t hes e t edthebeadth 6fthawar en

information technology industry and careers

97 Researcher6és Thoughts About Personal
During this study, | have attempted to remain as objective as poskibédieve thatthe

discussdns and findings of this research wilbrovide further researchersonsidering
investigating career development with adolessardents with better insigsthan | had when

| started this journey. discovered during this researtttat wheninvolving high sdools,the

importance ofensuring thaall levels of administration withirach schoglfrom principal,
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through head of department, to classroom teadtse agreed to undertake tt@riculum

well before thestart of the commencement of the resea¥¢hen | started the research, | had
verbal agreement frogeveral teachers at various schools in the Toowoomba region who had
agreed to work with me on theroject. When | approached these teachers prior to the
implementation of the IT Careers Curriculusgme had moved schools and otheese no
longer teaching year nine IT.took me rearly twelve months ainanticipatedurdlesto gain
agreementvith the four schoolghat finally took part in the study. This includeetting
approvals from the school principals, then working with their heads of department, and finally

getting their teaching staff to agree to participate.

Another outcome of this study is my own personal growth. | have |tdaenstepby-step
approacksto conducting both quantitative and qualitative researethodologies. | hava
significantly better understanding of the process of conducting fooths d research.l
understand now theesearch procesandthe rigaur that must bemaintained in conducting
research projectd.his will help me to further my academic research cateading to future

conference and journal publications.

| have larnt to persevere, remain calm and always attempt to be optimistic in difficult
situations] haveexperiencedeverapersonal setbackiiringthe study, including the passing

of my father The goal of completing this researah times became hd to picture but
perseveredl took strength from friends and family, anerked through the process, rather
than gettinglistracted with the big piate. These characteristics have become an integral part
of my personalityl simply keep going irrespective of the challenges. Inraolg/as auniversity
academicat the University of Southern Queensland, | monv able to guide otheresearch
studentghrough the process of a research thesid | look forward tde a future supervisor

to numerous students.

9.8 Limitations of the Study and Further Research

There are a number of different limitations within the methodologieaklopment of this
research, which will be sufficiently discussed in this-sabtion.Apart from the limitations,
this subsection will also provide valuable gelthes forfuture researchers, which will benefit
them towards making valuable reseaadntributions in the field oktudentinformation

technology careatecision makingn the context oAustralian educationaystems

This study hagprogressed the research on the influence of informaéohnologycareers

curriculum onjunior high schoost udent s6 perceptions of infor
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careers. However, the context of the study also acted to limit the study. Firstly,dheigtu

reflected the limited access available to the researcher. While thenamysecondary schools

in the Toowoomba region, only four schools wavailable anditilised in this study. Although

attempts were made to includgher schools, significant problems were encountered in
engaging other schools willing to participate in the study. The limited number of schools also
resulted in only two control group classes which when their ITCI pre and post surveys were
paired providd a very small pool of useful respondents and the decision was made not to use

this data. Having control groups to compare the ITCI data collected from the curriculum groups
may have resulted in further guantiang ati ve

information technology study and careers.

Secondly, the original duration of tihe Careers Curriculunwas to be four weeks, providing
students with four distindechsavvyactivities and allowing the students to engagdepth

with various infomation technology careers. Early feedback from the four schools involved in
the research highlighted that this would ha
complete their current year nine information technology curriculum. Negotiationstiveith
schools resulted in thd& Careers Curriculunbeing shortened to two weeks and focusing on
only two distincttechrsavvyactivities (reception pitches presentations and wiki development).
More time spent engaging with information technology careers @hdr techsavvy
curriculum activities may have provided the students with more opportunities to improve their
perceptions of information technology study and car&engher investigation into integrating

IT careersstudy into thecurrentyear nine curriculunhave have also extended the reach of

career education.

The final question investigated in the teacher interviews was also focused on getlivagkee

from the teachers as to their impressions of why the survey results were not significant and the
large number of outliers. Each of the four teachers acknowledged that in their past experience
Likert scale surveys were unreliably filled in by studeatta juniorhigh schoolevel. Student
attitudes towards such survey instruments were apathetic and often resulted in limited data
collection. All four teachers suggested that they had found other data collection tools, such as
focus groups and oran-one interviews to be much more successful, espgaidiere the
students were asked to give their opinions, as they were more likely to result in meaningful
data. This maye an issue specific to the Australian or even the Queensland educational

context, and future research conducted with these year Ehaldd take this into account.
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A dualaction research cycle withe redevelopment of the curriculum based on quantitative

and qualitative data would have been informative and helped build a more robusT final
Careers CurriculumHowever, the difficultyexperienced witlengaging with schoothat were
willing to participate in the study did not
to be involved for longer than the agreedtweeks curriculum would have resulted in less to

no schools hbiag involved, so the action research option was not undertaken.

Finally, the [ ongitudinal moni toring of the
career choices would be informative. However, time constraints imposed by the nature of the
reseach project did not allow for this. Furthermore, tracking students over the years may have
been difficult or even impossible due to the high mobility of students in some schools, and the

privacy and consent issues this would raise.

Severalfuture areas for research have emerged during and as a result of the research. Firstly,
while the outcomes of this research of this research are specific to the contexts of the
participating schools and cannot be widely generalised, the researpiohided discussion

and insights that may be usedgdoide future research into information technology careers
decisions. As such, &tatewide study using théT Careers Curriculunwith student focus

groups and interviewg featuringqualitative analysis couldoafirm, refine or broaden the
applicability of the findings to other contexts. The research could also be extended to interstate
or international schools if the curriculum is shown to improve student perceptions in-a state

wide context.

Further investigation of the social factors such as the influence of parents, sibling and other
family members on st ud eercepiadns wonld be rusefultwitonn t e c
regional Australia through interviews of St
changingnature st udent 6 s mfermatien gechnaogysareerswould be carried

out involving primary schoolyears (foundatiorio six), junior high schoolears(sevenand

eight), middleschool years (nine and ten), and senieschool years (eleven and twelve)

students. The results at thdsar levels could beompare to determine the nature and extent

of the changesof perceptons acrossGot t f r dodrsstageS§ sof Circumscription,

Compromise, and Se@reation
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9.9 Concluding Remarks

This Chapterconcludes the thesis by summarising the key research findings of the study,
addresses the contributions of the research to theory and practice, examines the limitations of
this research, and proposes directions for future researchChhajsterhas showrthat the

research objectives have been met and describes the contribution to knowledge.

A

Gottfredsonds (2005) Ci r c-ereason theopyt Liert, BrownCo mp r
and Hackettdos (2002) Soci al Cognitive Career
Adya and Kaiserods (2005) structdingsiudentswitbt or s
the IT careers knowledge to help them make \gelunded future subject selection and

careers. The findings of this study have confirmed these career development theories and
demonstrated that student perceptions can be influenced \agipgostudents with the right

IT careers knowledge throughexhsavvycurriculum.

This chapter concludes the dissertation by summarizing the key findgidgsgssing the
research contributions, making some recommendations, direesggrch limitationsand
highlighting areas for future research..
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Appendix 2.1: Impacting IT Enrolments: What Factors Most

Influence Student Career Decisions
(25 ™ Australasian Conference on Information Systems)

Rohan Genrich
School of Management and Enterprise
University of Southern Queensland
Queensland, Astralia
Email: rohan.genrich@usqg.edu.au

Professor Mark Toleman
School of Management and Enterprise
University of Southern Queensland
Queensland, Australia
Email: mark.toleman@usqg.edu.au

Dr Dave Roberts
School of Management and Enterprise
University of Southern Queensland
Queensland, Australia
Email: dave.roberts@usg.edu.au

Abstract

This paper reports preliminary data on factors influencing student perceptions affecting their decision to study
information technology in later years of high school and at university. Factors from the literature mainly align as
social or stuctural. This research has found that structural factors (curriculum and teachers) have the most
influence on student decision making about course selection related to IT subjects. Subsequent research will

experimentally examine curriculum changes and leagreparation for improvements of student perception
about IT subject selection and IT careers.

Keywords

IS Curriculum, Educators, IS Careers, Student Perceptions, Circumscription.
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Appendix 2.2

: Australian Curriculum, Assessment and

Reporting Authority

Sequence of content F

dCara

- Digital T
-10

AUSTRALIAN CURRICULUM,

ASSESSMENT AND

REPORTING AUTHORITY

echnologies

Digital Technologies: Sequence of content F-10 Strand: Knowledge and understanding

Appendixes

Australian
CURRICULUM

]

F-2 34 5-6 7-8 9-10 (Elective subject)
Digital Recognise and explore digital Identify and explore a range of | Examine the main components | Investigate how datais igate the role of hard:
systems systems (hardware and digital systems with peripheral | of common digital systems and | transmitted and secured and software in managing,
software compeonents) for a devices for different purposes, | how they may connect together | in wired, wirgless and controfling and securing the
purpcss (ACTDIKOO1) and transmit different types of to form networks to transmit mobile networks, and how movement of and access
data (ACTDIKDOT) data (ACTDIKD14) the specifications affect to data in networked digital
performance (ACTDIK023) systems (ACTDIK034)
Representation | Recognise and explors pattems | Recognise different types of Examine how whole numbers Investigate how digital systems | Analyse simple comprassion of
of data in data and represent data as data and explore how the same | are used to represent all data in | represent text. image and audio | data and how content data are
pictures, symbols and diagrams | data can be represented in digital systems (ACTDIK015) data in binary (ACTDIKO24) separated from presentation
(ACTDIKDOZ) differant ways (ACTDIKOOS) (ACTDIKD3S)

Digital Technologies: Sequence of content F-10 Strand: Processes and production skills

F-2 34 5-6 7-8 9-10 (Elective subject)
Collecting, Collect, explora and sort Collect, access and present Acquire, store and validate Acquire data from a range Develop techniques for
managing and | data, and use digital systems different types of data using different types of data, and use | of sources and evaluate acquiring, storing and validating
analysing data | to present the data creativaly simple software to create a range of software o interpret | authenticity, accuracy and guantitative and qualitative
(ACTDIPOO3) information and solve problems | and visualise data to create timeliness (ACTDIPO25) data from a range of sources,
(ACTDIPODS) information (ACTDIPO16) Analyse and visualise data considering privacy and
using a range of software to security requirements
create information, and use (ACTDIPO36)
structured data to model Analyse and visualise data to
objects or events (ACTDIP028) | creats information and address
complex problems, and model
processes, entities and their
relationships using structured
data (ACTDIPO3T)
Creating digital by:
Fallow, d ibe and rep it | Define simple problems, and Define problems in terms Define and decompose real- Define and decompose real-
and defining | a sequence of steps and describe and follow a sequence | of data and functional world problems taking into world problems precissly, taking
decisions (algorithms) of steps and decisions requirements drawing on account functional raquirements | into account functional and
needed to solve simple {algorithms) needed to solve previously solved problems and economic, environmental, non-functional requirements
problems (ACTDIPO04) them (ACTDIPO10) (ACTDIPO1T) social, technical and usability | and including interviswing
constraints (ACTDIPO27) stakeholdars to identify needs
(ACTDIPO38)
vl A lian Curriculum www. com.au D« ber 2015 Page 1
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AUSTRALIAN CURRICULLUM,
ASSESSMENT AND
REFORTING AUTHORITY

Digital Technologies: Sequence of content F-10 Strand: Processes and production skills

F-2

5-6

7-8
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Australian
CURRICULUM

O

0 (Elective subject)

Generating and Design a user interface for a Design the user experience Design the user experience of
designing digital system (ACTDIPO18) of a digital system, a digital system by evaluating
. N generating, evaluating and alternative designs against
D.QSIQH' mod_lfy am_i fDHD.w communicating alternative criteria including functionality,
simple algorithms invalving | 5. e i cTDIPO2E) accassibility, usability, and
sequences of steps, branching, acethatics (ACTDIPO39)
and iteration (repetition) Design algorithms represented
(ACTDIPO19) diagrammatically and in Design algorithms represented
English, and trace algorithms to | diagrammatically and in
predict output for a given input | structured English and validate
and to identify errors algorithms and programs
(ACTDIPO29) through tracing and test cases
(ACTDIPD4D)
Producing and Implement simple digital Implement digital solutions Implemeant and modify Implement modular programs,
implementing solutions as visual programs as simple visual programs programs with user interfaces applying selected algorithms
with algorithms involving involving branching, iteration involving branching, iteration and data structures including
branching (decisions) and user | (repetition), and user input and functions in a general- using an object-orientad
input (ACTDIPO11) (ACTDIPD20) purposs p ing p ing language
(ACTDIPD30) (ACTDIPD41)
Evaluating Explore how pecple safely Explain how student solutions Explain how student solutions Evaluate how student solutions | Evaluate critically how
use commaen information and existing information and existing information and existing information student solutions and existing
e to mest i ion, it meet commaon systems are sustainable and systems meet needs, are information systems and
communication and recreation | personal, school or community | meet current and future local innovative, and take account of | policies, take account of
neads (ACTDIPOOS) neads (ACTDIPO12) community needs (ACTDIP021) | future risks and sustainability future risks and sustainability
(ACTDIPO31) and provide opportunities for
innovation and enterprise
(ACTDIP042)
Collaborating | Create and organise ideas and | Plan, create and communicate | Plan, create and communicate | Plan and manage projects that | Creats interactive solutions for
and i i 1 using infe ideas and information ideas and information, including | create and communicate ideas | sharing ideas and information
systems independently and with | independently and with others, | collaboratively online, applying | and information collaboratively | online, taking into account
others, and share these with applying agreed ethical and agreed ethical, social and online, taking safety and social | safety, social contexts and legal
known people in safe online social protocols (ACTDIP013) technical protocols contexts into account responsibilities (ACTDIP043)
environments (ACTDIPO0E) [ACTDIP022) (ACTDIP032) Plan and manage projects using
an iterative and collaborative
approach, identifying risks
and considering safety and
sustainahility (ACTDIP044)
vB.1 A lizn Curriculum www. com.au D¢ bar 2015 Page 2
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Appendix 3.1: Human Ethics Approval

OFFICE OF RESEARCH T

Human Research Ethics Committes 'E_TT‘_\‘I{T:;[- IEJII'I‘F:IEE
PHONE +61 7 4631 2690| FAX +61 7 4631 5555 QUEENSLAND
EMAIL human ethics@usg edy.ay

24 October 2017

Mr Rohan Genrich

Dear Rohan

The USQ Human Research Ethics Committee has recently reviewed your responses to the
conditions placed upon the ethical approval for the project outlined below. Your proposal

is now deemed to meet the requirements of the National Statameant on Ethical Conduct in
Human Rasearch (2007) and full ethical approval has been granted.

Approval No. Hi7REA1E7

Project Tite Action ressarch into changing student perceptions of the information
technology discipline and careers in junior secondary education students
through the use of tech savvy curriculum unit with career focused

content
Approval date 24 October 2017
Expiry data 24 October 2020
HREC Decision Approved

The standard conditions of this approval ars:
{a) Conduct the project strictly in accordance with the proposal submitted and granted
ethics approval, including any amendments made to the proposal required by the HREC
(b} Advise (email: human.ethics@usg.edu.au) immediately of any complaints or other
issuas in relation to the project which may wamant review of tha ethical approval of the
project
{c) Make submission for approval of amendments to the approved project bafora
implementing such changes
{d) Provide a "progress report’ for every year of approval
(=) Provide a “final report’ when the project is complete
(f) Advise in writing if the project has been discontinued, using a 'final report’

For (c) to (f) forms are available on the USQ ethics website:
http =/ www.usg.edu.au/research/support-development/research-services/research-

Yours sincarely,

M) —

Dr Mark Emmerson

Ethics Officer
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Appendix 3.2 : Application for conducting r esearch in
Department of Education and Training

Department of Education and Training

Application for conducting
research in Queensland

All mandatory fields are identified with an *.

Please read the Terms and Conditions of Approval to Conduct Research and Research Guidelines
before beginning the application process.

The term 'researcher’ is used to describe persons seeking to undertake research within Department of Education and Training
(DET) sites, including research involving departmental personnel, data and/or records. In the case of team research a
representative who is actively engaged in the research and readily contactable should be the research applicant. This may not
be the most senior person on the research team.

The Research Services unit of the Department of Education and Training s collecting the personal information set out in this research application form in
accordance with the Information Privacy Act 2009 (QLD) in order to assess your application to conduct research within a school or other Departmental site. The
information will only be accessed by authorised officers of the Department of Education and Training. Some of this information may be given to other areas of|
the Department of Education and Training and other government agencies for the purpose of confirming and reviewing the information you have set out in this

form.
X | have read and will comply with the Terms and Conditions of Approval to Conduct Research *
X | have read and will comply with the Research Guidelines *
X | have read and understand the Privacy Statement *

For any questions regarding the Research Application please contact:
Email: Research.Stratpol@dete.qld.gov.au

Section1 Applicant information Help #1
Researcher Supervisor Help #2
First Name:* IRohan First Name:* IMark
Surname:* Genrich Surname:* Toleman
Title:* IMr & Title:* IProfessor i
Position:* ILecturer I Position:* IProfessor ~
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Organisation:*

IUniversity of Southern Queenslaﬂ

Organisation:*

Appendixes

IUniversity of Southern O.ueenslaﬂ

:friii;ﬂg;zx:* |PO Box 566 Street / PO Box:*  [West Street

Suburb:* IDarIing Heights Suburb:* IDarIing Heights

Postcode:* 4350 Postcode:* 4350

State:* QLD - State:* QLD B
Telephone / Day:*  [0746311258 Telephone / Day:* (0746315593

Telephone / Other: 0746356824 Telephone / Other:

Mobile: 0402233637 Mobile: 0422772069

Fax: Fax:

Email 1:* genrichr@usq.edu.au Email 1:* IMark.ToIeman@usq.edu.au

Email 2: Email 2:

Previous research

Have you previously received approval to conduct research in Queensland state schools or other departmental sites?*

(" Yes
(® No

Section 2 Proposed research study

Title of research study (max 25 words)*

Investigating student perceptions of the IT careers in Junior Secondary Education through the use of Tech Savvy
Curriculum with Career Focused content.

Identify the research problem (max 125 words)*
What is the research problem the study is addressing?

The number of students enrolling in Information Technology courses in senior secondary schooling in years 11 and 12,
TAFE and Universities has shown significant decline over the last ten years, with only a marginal increase in the last few,
years in the University sector partly due to initiatives such as local University interaction with schools in their regional
catchments. The aim of this research is to propose methods to increase the size of the future cohort of students taking
senior Information Technology courses, and Tertiary Information Technology degrees (TAFE and University) by
improving student perceptions.

Key to increasing the enrollments in IT is the role that student perceptions plays in students' subject selection, and the
experiences of junior secondary IT subjects. The challenge that this places on IT education and the IT industry is that
students' perceptions of IT is that it is seen as mundane and repetitive, and many are eliminating it from consideration
as a career during these junior secondary years through circumscription and once this occurs it is very challenging to
reverse. This research will investigate more appropriate tech savvy curriculum for Information Technology for students
and teaching methods that have the highest potential to positively impact the perceptions of the IT discipline and IT
careers in secondary education students.

This research advances the understanding within the Information Technology discipline into the poor perceptions that
junior secondary education students (years 7 to 9) have of the Information Technology discipline and careers. It
investigates what type of Information Technology content is being taught in junior secondary, the teaching methods
being employed to deliver this content, and the impact that this content and delivery has on the perceptions that
junior secondary students have of the Infarmation Technology discipline and careers.
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Description of proposed study {(max 200 words)*

Aim/purpose and brief explanation of proposed study - do not describe the detailed methodology here as it will be addressed later in
the application

This research will investigate the use of technology savvy curriculum for Information Technology for students and
teaching methods that have the highest potential to positively impact the perceptions of the IT discipline and IT
careers in secondary education students. This curriculum will be trialled in a number of Queensland junior secondary

classes, where student's perceptions will be tested to ascertain the impact such a curriculum has on their interest in IT
careers.

For this research the term Tech Savvy is used to refer to the technology focus that will be given to the curriculum
intervention in the Action Research. It will involve the teaching about the different types of Information Technology
Careers through the use of Elevator Speeches (short 2 minute presentations); Wikis where each student will contribute
to and edit other's posts (in a private closed Wiki environment); Audio Recorded Podcasts (developed but not released
on the Internet); and YouTube video (developed but not released on the Internet).

Why is it necessary for this research to occur in state schools or Departmental site? (max 200 words)*
For example, expected benefits to participants, DET, schools, community, etc

This research advances the understanding within the Information Technology discipline into the poor perceptions that
junior secondary education students (years 7 to 9) have of the Information Technology discipline and careers. It
investigates what type of Information Technology content is being taught in junior secondary, the teaching methods
being employed to deliver this content, and the impact that this content and delivery has on the perceptions that
junior secondary students have of the Information Technology discipline and careers.

The outcomes of this research will be a technological savvy careers focused curriculum unit that can be integrated into
junior secondary Information Technology classes, providing students with a better understanding of careers in the IT
discipline. Through this intervention, students will gain better understanding of IT careers and this will result in more
students opting to consider further studies in the IT discipline and future careers.

What sites will be approached for the research study?*  Help #3
(@ Schools
(" Education Centres / Other Centres / Organisational Units

(" Schools AND Education Centres / Other Centres / Organisational Units

Please list all the Queensland schools to be approached and indicate whether they are state or non-state.*

School Name™* School Type*

Harristown State High School #tate (government) v X

Centenary Heights State High School Istate (government) - X

St. Joseph's College Toowoomba i]on—state (private) d X

Downlands College Toowoomba i‘lon—state (private) i X
Add School

See the Schools Directory for a comprehensive list of Queensland state schools. Refer to the Regional Office Contact Page
for the regional offices.

Has this research received any significant (more than $1,000) funding support?*

(" Yes
(® No
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Has this research been funded or partially funded by DET?*
(" Yes

(® No

Estimated start date:* 22 January 2018 Please note: applicants must allow at least eight weeks for the approvals process

Please note: the department will expect to receive a summary of findings after this

Estimated finish date:* 29 March 2018 date

Please note: All applications regardiess of anticipated timelines will expire after three years from the approval date and a
new application will need to be submitted.

Section 3 Research method

Research design: data collection, analysis and reporting:*
How will the research be conducted? How will the participants be recruited? How will the data be collected, by whom and when?
How will the data be analysed? How will the study findings be reported and disseminated?

This research will use a two phase Action Research methodology to implement and test a tech-savvy careers focused curriculum into the junior

secondary school curriculum of a sample number of schools. Each phase of the Action Research cycle includes an experiment designed as a 2x2

factorial design. The factors are School type (Public, Private) and Curriculum type (Existing 1 control, new). The effect of the curriculum will be

assessed using the participantsd r espo pomsedhypothdsis. ©Once appreval has beemdivenwifei ¢ h  wi | | a
teachers involved from the trial schools will be provided with training and resources for them to be able to dynamically teach the new curriculum

unit.

The test instrument is called the Information Technology Career Interest Instrument (ITCI), it will be used for pre- and post- testing conducted as a
self-administered online survey by the participants throughout term 1 2018. It investigates what type of Information Technology content is being
taught in junior secondary, the teaching methods being employed to deliver this content, and the impact that this content and delivery has on the
perceptions that junior secondary students have of the Information Technology discipline and careers.

Only year 9 students are being recruited as this has been identified in the literature as the key year group where students rule out many career
paths based on Gottfredson's (1981) Circumscription and Compromise Theory.

The Information Technology Career Interest Instrument (ITCI) has been derived from three existing STEM Career Interest Instruments. including
Social Cognitive Career Theory Instruments (SCCT) and Science, Technology, Engineering and Mathematics Instruments (STEM). Instruments
currently under investigation all have high reliability (Cronbach& Alpha > 0.8) and are grounded in SCCT.

After the post test of the Information Technology Career Interest Instrument (ITCI) has been completed, a randomly selected focus group of 7 to 10
students will be undertaken for approximately 30 minutes by the lead investigator at each school. No debriefing process will be undertaken.

The participants will be recruited from the Term 1 2018 year 9 IT curriculum classes with parental consent, from the schools listed above (the aim
being for 2 State and 2 non-State schools).

The Pre- and Post- testing for each student of the ITCI Instrument will be paired for each phase of the Action Research, each ITCI will contain a

coded unique identifier. Multivariate Analysis of Variance (MANOVA) will be performed with SPSS to determine whether any difference within and

bet ween the groupsdé scores on the | TCIl ar e si g randforifacus groupswil ilgobecondutted sur veys ha
with students from the sample, to investigate key findings from the survey in more depth.

This final stage will involve the final review of the curriculum unit, including all teaching materials and lesson plans, based on the findings from the
study and the release of the curriculum V2.1 to the schools in the region.

The findings of the study will be included within my Doctoral Thesis, within a published educational journal, and will be disseminated to each school
in the study.

Participants and sample sizes:*

Please list all categories of participants and anticipated numbers within each category (e.g. principals x 3, teachers x 6, parents/
caregivers x 60, students x 60 and curriculum branch staff x 5) and the time and task commitments sought from each category of
participant.

The participants will be drawn from four Schools (State Schools x 2; Non-State Schools x2).
Each School will involve teachers x 1, students x 25 (dependent on the size of the year 9 IT classes).

Group 1

Will be comprised of year 9 high school students studying information technology in term 1 2018 from up to 2 private and 2 state schools in the
Toowoomba region - this will be the student control group. The Tasks involved with this group will be:

1. At the start of the semester, students invited through their Information Technology teachers to participate in the research.

2. Once student assent and parental permission has been received, students will be asked to participate in completing the Information Technology
Career Interest Instrument (ITCI) survey (pre-test).

3. Students in this group will then undertake their normal year 9 information technology classes for a period of 4 weeks.

4. Students will then be asked to again participate in completing the Information Technology Career Interest Instrument (ITCI) survey (post-test).
5. A random selection of 7 to 10 students from the class will be invited to participate in a 30 minute focus group - the questions of which will be open
ended, based on the findings from the Multivariate Analysis of Variance (MANOVA) conducted on and between the pre- and post- tests.

Total Time per participant: 30 minutes to 1 hour

1a. Non-focus group participants will undertake up to 30 minutes (15 minutes pre-test and 15 minutes post-test) in class.

1b. Focus group participants will undertake a further 30 minutes (60 minutes in total) in class.
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Group 2

Will be comprised of year 9 high school teachers teaching information technology in term 1 2018 from up to 2 private and 2 state schools in the
Toowoomba region - this will be the teacher control group. The Tasks involved with this group will be:

1. Teachers in this group will administer the pre-test and post-test Information Technology Career Interest Instrument (ITCI) via an online Survey
tool.

2. After the post test of the Information Technology Career Interest Instrument (ITCI) has been completed by the teacher's class after 4 weeks, a
one -on-one interview will be undertaken for approximately 30 minutes by the lead investigator with teach school's year 9 Information Technology
teacher.

Teachers will be given training via ZOOM session on the implementation of the survey instrument. The researcher will endeavour to provide the
teachers with a good working knowledge of the 13 likert scale questions and will be available via phone to assist.

Total Time per participant: 1.5 hours

1. 30 minutes for pre-test Information Technology Career Interest Instrument (ITCI) via an online Survey tool.
2. 30 minutes for post-test Information Technology Career Interest Instrument (ITCI) via an online Survey tool.
3. 30 minutes after class for Focus Group

Group 3

Will be comprised of year 9 high school students studying information technology in term 1 2018 from up to 2 private and 2 state schools in the
Toowoomba region - this will be the student curriculum group. The Tasks involved with this group will be:

1. At the start of the semester, students invited through their Information Technology teachers to participate in the research.

2. Once student assent and parental permission has been received, students will be asked to participate in completing the Information Technology
Career Interest Instrument (ITCI) survey (pre-test).

3. Students in this group will then undertake the Tech-savvy Careers Curriculum within their year 9 information technology classes for a period of 4
weeks.

4. Students will then be asked to again participate in completing the Information Technology Career Interest Instrument (ITCI) survey (post-test).
5. A random selection of 7 to 10 students from the class will be invited to participate in a 30 minute focus group - the questions of which will be open
ended, based on the findings from the Multivariate Analysis of Variance (MANOVA) conducted on and between the pre- and post- tests.

Total Time per participant: 9 to 9.5 hours

1. All participants in this group will undertake twelve (12) forty minute Tech-savvy Careers Curriculum lessons within their normal year 9 Information
Technology classes (8 hours in total) PLUS

2a. Non-focus group participants will undertake up to 30 minutes (15 minutes pre-test and 15 minutes post-test) in class.

2b. Focus group participants will undertake a further 30 minutes (60 minutes in total) in class.

Group 4

Will be comprised of year 9 high school teachers teaching information technology in term 1 2018 from up to 2 private and 2 state schools in the
Toowoomba region - this will be the teacher curriculum group. The Tasks involved with this group will be:

1. Teachers in this group will administer the pre-test and post-test Information Technology Career Interest Instrument (ITCI) via an online Survey
tool.

2. After the post test of the Information Technology Career Interest Instrument (ITCI) has been completed by the teacher's class after 4 weeks, a
one -on-one interview will be undertaken for approximately 30 minutes by the lead investigator with teach school's year 9 Information Technology
teacher.

Total Time per participant: 13.5 hours

The curriculum unit will be used in place of the existing curriculum, therefore the teachers non-teaching commitment will be 5 1/2 hours over 4 to 5
weeks.
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Materials and instruments:*
Please describe the type of measurement instruments to be used (e.g. 25 item questionnaire, interviews with open ended questions,
focus group discussion) and identify steps taken to ensure their reliability and validity.

The ITCI Instrument will be a 13 item Questionnaire.
The follow-up Student and Teacher interviews will be through open ended questions which will be determined based
on the findings of the Questionnaire.

Attach a copy of all data collection instruments*
(include all instruments and/or proposed questions/themes)

Where possible please keep file sizes to a minimum

X
Attach an instrument File attached: SurveyMonkey_119760750.pdf
Add attachment
Does your research require participants access an online survey or internet site?* Help #4
(@ Yes
" No
Please list the URL address for this site™
https://www.surveymonkey.com/r/F7YY2VM

Is the research study to be conducted in more than one stage?*
" Yes
(® No

Section 4 Research of a sensitive nature and risk management Help #5

Does the proposed research cover the following in any way?*
CY (@N Criminal or anti-social behaviour?

CY (@N Depression and/or anxiety?

Y @N Bullying?

Y (@N Grief, trauma and/or death?

CY (@N Sexuality?

CY (@N Drug or alcohol usage?

Y (@N Eating disorders and/or body image material?

CY @N Race or ethnic relations?

Does the proposed research include any of the following methods?*

Y (@N Psychological testing, assessment or intervention?
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@Y (N Reporting of comparative data which compares individuals, state vs non-state systems or jurisdictions?
CY (@N Possible identification of participants, classes or schools in reports?
Y (@N Deception?

Use of procedures, activities or equipment, other than those in everyday use, which may involve

P
@v @n physical risk or emotional distress?

Y (@N Passive rather than active consent?
CY (N Visual recording (photographs and video recording)?

'Y (N Interaction with children individually or outside the classroom environment?

Are any of the following groups the focus or used as an analytical category in the research?*

Y (&N People of Aboriginal or Torres Strait Islander origin?

CY (@N People with social, emotional or physical difficulties?

CY (@N People with other difficulties (e.g. visual, hearing, intellectual or multiple disabilities)?
CY (@N Minority cultural or ethnic groups?

Children whose parents/caregivers are unable to give informed consent because of language or other

.
Gy @n difficulties in understanding information?

Describe the specific risk mitigation strategies which will be employed to address each of the risks you have identified in
Section 4:*

The participants will be drawn from four (4) Schools (State Schools x 2; Non-State Schools x 2).
Each School will involve teachers x 1, students x 20 (dependent on the size of the year 9 IT classes) and there will be a short term time inconvenience
for the participants during the research.

- For the two control groups schools, the time commitment will be the time seek parental permission and run the pre- / post- online survey.
- For the two curriculum trial schools, the time commitment will be 4 weeks of the teaching in year 9 IT classes for Term 1 2018 (to replace the
curriculum that would normally be covered during this time).

Risk to the Student in the Control group will in time as per above
Risk to the Studnet in the Curriculum group will be in time and their curriculum being different from the other classes undertaking year 9 IT.

Risk to the Teacher in the Control group will be in time as per above.
Risk to the Teacher in the Curriculum group will be in time and their need to learn new technical education tools.

Risk of coercion will be managed - The information letters and parental consent forms will clearly outline that participation is optional in the pre- /
post- test survey and the student focus groups. This information will also outline that students can chose to withdraw any time during the study.
Teachers involved in the study will be actively counseled that this is optional for the students, and that only those students who have received
parental consent will be involved. Involving the parents will mitigate any teacher coercion.

Justification of teacher time - outlined in detail for Group 2 and 4, dependent on level of involvement for each group.
The control groups will be asked to conduct the pre- / post- surveys via web-based data collection to minimise the time outlay.

The curriculum groups will run for four weeks, including data collection, this will be arranged to run at the start of semester 1, 2018 to minimise time
impact on these year 9 students.

The year 9 IT teachers will be involved in teaching the curriculum and conducting the pre- / post- surveys. Their experience will be utilised to mitigate
any adverse events during the running of the research.

Teachers will be given mobile phone access to the leader researchers to call in the event of any unexpected events.

The principle researcher is a qualified teacher, with membership of the Queensland College of Teachers and holds a Blue Card.
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Do you anticipate any media interest in the proposed research study?*

" Yes
(@ No

Section 5

Information statement and informed consent forms

Appendixes

All applications seeking approval to conduct research in state schools or DET sites must include an information statement
and informed consent form for principals or managers regardless of participant category.

Please refer to the Terms and Conditions to ensure that all essential information is provided in information statements

and consent forms. Please consider the literacy levels of your target participants and tailor statements and forms

accordingly.

View examples of information statements and consent forms for each participant category.

Please indicate each category of participant you intend to include in your research and attach an information
statement and consent form appropriate to each participant category.*

Participant Category

Principal

Teacher

Parent/Caregiver

[] student

[] birector/Manager

Departmental staff

[] excluding school-based

staff

[] other

Section 6

Informed Consent Form
Add Attachment
File attached: Consent Form (All Groups
Add Attachment
File attached: Consent Form (All Groups
Add Attachment

File attached: Consent Form (All Groups

Key attachments
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Blue Card (for all researchers involved in data collection)

The Working with Children (Risk Management and Screening) Act 2000 (Qld) requires all persons working with children to
undergo the Working with Children Check. All researchers wishing to work with children and young people (aged less
than 18 years of age) at DET sites will more than likely be required to hold a Blue Card. Although some specific
exemptions do apply, DET regulations require that all persons working with children seek guidance and/or verification
from Blue Card Services regarding a Working with Children Check (Blue Card).

Will your research activities involve contact with children in order to undertake your research as proposed?*

Yes - you must supply evidence of either having a Blue Card, an Exemption Card or that you are in the process of obtaining an
(® appropriate card. If you believe you are exempt from requiring a Blue Card then you must apply for an Exemption Card or
provide DET with written verification from the Commission that you do not require a Blue Card or an Exemption Card.

No - this indicates that you will not be undertaking research that involves children, for example there are no children
participating and the research will not be conducted on school sites.

| have a Blue Card (attach a copy of the Card)

Attach a copy of the Blue Card File attached: eCertificate of Queensland Teacher Registration.pd

OR

| have an Exemption Card (attach a copy of the Card)

Attach a copy of the Exemption Card File attached: None.

OR

| am seeking a Blue Card (please attach evidence)

Attach evidence File attached: None.

OR

I am seeking an Exemption Card (please attach evidence)

Attach evidence File attached: None.
OR

I have written verification from Blue Card Services that neither a Blue Card nor an Exemption Card is required for this
research. (If you believe your research activities do not require a Blue Card, please email Blue Card Services with a small
summary of your research project focusing on the proposed interaction with children to allow Blue Card Servcies to
ascertain whether or not you require a Blue Card. The written response from Blue Card Services can be attached below.
Blue Card Servcies can be emailed at enquiries@bluecard.qld.gov.au)

Attach evidence File attached: None.
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Ethics Clearance Help #6
Research conducted on Department sites must comply with the National Health and Medical Research Council: National
Statement on Ethical Conduct in Research Involving Humans. Research involving Indigenous participants will need to
comply with the Guidelines for Ethical Conduct in Aboriginal and Torres Strait Islander Health Research.

We expect that your university/organisation requires you to obtain clearance for the research from a Human Research
Ethics Committee. You may submit your research application to DET while still awaiting that ethical clearance.

Please attach evidence of either having obtained or to be seeking this ethical clearance*

Attach evidence File attached: 1.USQ HREC 17REA187 - Approval Letter.pdf

If you are not required to obtain clearance for the research from a Human Research Ethics Committee please attach
a statement outlining your ethical approach to your research study: (max 500 words)*

How will you address the issues of informed and voluntary consent; confidentiality and privacy; management, storage and disposal
of data; risks and benefits of the research; publication, reports and/or dissemination of results?

Attach evidence File attached: None.

The Research Services unit of the Department of Education and Training is collecting the personal information set out in this research application form in
accordance with the Information Privacy Act 2009 (QLD) in order to assess your application to conduct research within a school or other Departmental site. The
information will only be accessed by authorised officers of the Department of Education and Training. Some of this information may be given to other areas of|
the Department of Education and Training and other government agencies for the purpose of confirming and reviewing the information you have set out in this
form.

Section 7 Researcher's declaration

Departmental approval to approach school principals or managers to invite their students' and/or staff's participation in
research is granted conditionally upon the Department's terms and conditions being met. By signing and submitting your
research application, you agree to abide by these terms and conditions.

If at any time these conditions are contravened the researcher may, in the first instance, receive a warning from the
Department. If such behaviour continues the Department will immediately withdraw approval for the research project
and all research activity will cease pending an investigation of the contravention. Legal action may be taken in line with
the relevant acts and policies.

I, Rohan Genrich accept the terms and conditions for conducting research on Department of Education and
Training sites.

E *
11/12/2019

Signature of Researcher:
(for hard-copy submission)

Signature of Supervisor/Colleague:
(please see Help #2 to determine which is required)

Section 8 Submission Help #7

Both an electronic copy of your application and a scanned copy of the signature page is required by the relevant approval
authority (see Research Guidelines).

If the proposed research is of a sensitive nature (i.e. one or more risks identified in Section 4 'Research of a sensitive
nature and risk management'), the application will need to be processed by central office.

Submit by Email Print Form
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Section Help

HELP 1

Regarding the privacy of applicants the Department adheres to Right to Information Act , the Information Privacy Act and
the Queensland Public Sector Intellectual Property Guidelines. Applications may be circulated within the Department for
appraisal and confidentiality cannot be guaranteed.

Jump back to Section 1

HELP 2

It is mandatory for all applicants to provide details of a supervisor or colleague, who is a senior research associate with
knowledge of the research and who can act as a referee for the research applicant. In the case of student researchers or
research assistants, supervisors are required to authorise the submission of an application to conduct research at Section
7: Researcher's declaration of the application form. Applications will not be processed without the verification of a
supervisor (for students or research assistants) or a colleague (for senior academics).

Jump back to Section 1: Supervisor

HELP 3
List the schools or other sites you would like to include in your research study. The researcher must notify the
Department in writing if there is any change to the schools or other sites to be subject to the research. If unsure of the

SRR e Ee el 22 e Jump back to Section 2: Research sites

HELP 4
If using an overseas-based web survey tool (e.g. Survey Monkey), please see the web survey tools and information
privacy information sheet for a statement to comply with Section 33 of the IP Act.

If your research requires participants to access an internet site from school or departmental computers (for example to
complete a web-based survey), then the URL for the website must be provided so that it can be checked for
compatibility with the Department's allowed internet sites and policy of usage.

Jump back to Section 3: Access to an internet site

HELP 5

This section seeks information on whether the proposed research is of a sensitive or controversial nature, and how you
plan to manage risks associated with the research. If your research includes any of the listed topics, methods or analytic
categories your application must be submitted to central office.

Please assess the potential risks of your research, including consideration of the implications for students and
departmental personnel who participate in the research project. Please provide a comprehensive description of the risk
mitigation strategies that will be employed for each of the risks you have identified in order to minimise and manage the
potential risks of your research.

Jump back to Section 4

HELP 6
The Department does not have an Ethics Committee and will not provide ethics clearance for research.

Jump back to Section 6: Ethics Clearance

HELP 7
To ensure the application is processed in a timely manner, applicants must ensure that:
¢ sufficient information is provided for the Department to process the application.
¢ supplementary information and documentation is provided with the application.
* you and your research supervisor have read and understood the Terms and Conditions of Approval to
Conduct Research in Departmental Sites, the Research Guidelines and the Researcher's declaration (Section 7
of this form) prior to submitting your application.

Jump back to Section 8
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Appendix 3.3: School Principal Content Form

Consent Form

[School Name] (Principal)

Project Title:  Action Research into changing student perceptions of the Information Technology
discipline and careers in Junior Secondary Education Students through the use of a Tech -savvy
Curriculum Unit with Career Focused content.

Research Organisation: University o f Southern Queensland

Contact Details: Mr Rohan Genrich | University of Southern Queensland

P: 07 4631 1258 | E: rohan.genrich@usg.edu.au

1 I have read the Information Statement and understand the aims, procedures, and
risks of this project, as described to me in the information statement.

1 I have had the opportunity to ask questions about the study, and | am satisfied
with the answers | received.

1 1'am willing for this my school to be involved in the rese arch project, as
described.

1 lunderstand that participation in the project is entirely voluntarily.

1 lunderstand that | am free to withdraw participation at any time, without

affecting the relationship with the research team/organisation.

1 lunderstand that the results of this research may be presented in a Doctoral
Dissertation as part of PhD research and that the participants and the school will
not be identified in publications resulting from the study.

1 lunderstand that the school will be provided with a copy of the findings from this
research upon its completion.

For Principal,

Name of School: [School Name]

Principal 6s Na[Principal ds Name]

Signature Date

Please return this form to the Research Mr Rohan Genrich.
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Appendix 3.4: School Teacher Consent Form

Consent Form
[School Name] (Class Teacher/s)

Project Title:  Action Research into changing student perceptions of the Information Technology
discipline and careers in Junior Secondary Education Students through the use of a Tech -savvy
Curriculum Unit with Career Focused content.

Research Organisation: University of Southern Queensland

Contact Details: Mr Rohan Genrich | University of Southern Queensland

P: 07 4631 1258 | E: rohan.genrich@usqg.edu.au

1 | have read the Information Statement and understand the aims, procedures, and
risks of this project, as described to me in the information statement.

1 | have had the opportunity to ask questions about the study, and | am satisfied
with the answers | received.

1 1'am willing for this my school to be involved in the research project, as
described.

9 lunderstand that participation in the project is entirely voluntarily.

1 lunderstand that | am free to withdraw participation at any time, without

affecting the relationship with the research team/organisation.

1 lunderstand that the results of this research may be presented in a Doctoral
Dissertation as part of PhD research and that the participants and the school will
not be identified in publications resulting from the study.

1 lunderstand that the school will be provided wi th a copy of the findings from this
research upon its completion.

For Principal, Name of

School: [School Name]

Year nine IT Class

Teacher 6s Name

Signature Date

Please return this form to the Research Mr Rohan Genrich.
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Appendix 3. 5: Parent/ Caregiver Consent Form

Consent Form

[School Name] (Parent / Caregiver/s)

Project Title:  Action Research into changing student perceptions of the Information Technology
discipline and careers in Junior Secondary Education Students through the use of a Tech-savvy
Curriculum Unit with Career Focused content.

Research Organisation: University of Southern Queensland
Contact Details: Mr Rohan Genrich | University of Southern Queensland

P: 07 4631 1258 | E: rohan.genrich@usqg.edu.au

1 I have read the Information Statement and understand the aims, procedures, and
risks of this project, as described to me in the information statement.

1 I have had the opportunity to ask questions about the study, and | am satisfied

with the answers | received.

| am willing for this my child to be involved in the research project, as described.

I understand that participation in the project is entirely voluntarily.

| understand that my child is free to withdraw participation

affecting the relationship with the research team/organisation.

91 lunderstand that the results of this research may be presented in a Doctoral
Dissertation as part of PhD research and that the participants and the school will
not be id entified in publications resulting from the study.

91 1understand that the school will be provided with a copy of the findings from this
research upon its completion.

= =4 =9

at any time, without

For Principal, [School Name]

Name of School:

Name:

Parent/caregiver

Signature Date

| have discussed the study with my child, they understand the research, and consent to
participate.

Name of child:

Signature:

Pl ease return this form to the School s Year
Teacher.
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Appendix 3.6: Parents/ Guardians Information Letter

INFORMATION LETTER

TITLE OF PROJECT: Action Research into changing student perceptions of the Information
Technology discipline and careers in Junior Secondary Education Students through the use of Tech-
savvy Curriculum Unit with Career Focused content.

PRINCIPAL SUPERVISOR: Professor Mark Toleman | University of Southern Queensland
P: 07 4631 5593 | E: mark.toleman@usg.edu.au

STUDENT RESEARCHER: Mr Rohan Genrich | University of Southern Queensland
P: 07 4631 1258 | E: rohan.genrich@usg.edu.au

Dear Ni col a OO6Neil,

We are inviting your school to participate in a research project that will look at enriching the teaching

about the different types of I nformation Technol ogy
commitment to the project would involve your Year nine IT students being asked to participate in two

10 minute online surveys (a pre- and post- survey) two week apart. The data collected would form part

of our control group data to compare against the data collected from the schools involved in teaching a

IT Careers Curriculum that we have developed. Upon completion of the 2nd survey, your school will

also be given a copy of the year nine IT Careers Curriculum should you wish to use it.

Why is this research being done?

The number of students enrolling in Information Technology courses in senior secondary schooling in
years 11 and 12, TAFE and Universities has shown significant decline over the last ten years, with only
a marginal increase in the last few years in the University sector partly due to initiatives such as local
University interaction with schools in their regional catchments. The aim of this research is to propose
methods to increase the size of the future cohort of students taking senior Information Technology
courses, and Tertiary Information Technology degrees (TAFE and University) by improving student
perceptions.

Currently Australia is facing a significant shortage of IT skilled professionals, with 12,000 plus jobs
currently being listed on online employment sites such as SEEK.COM and only about 4,000 students
currently undertaking IT studies within TAFE and universities across Australia.

This research aims to better understand the poor perceptions that junior secondary education students
(years 7 to 9) have of the Information Technology discipline and careers. It investigates what type of
Information Technology content is being taught in junior secondary, the teaching methods being
employed to deliver this content, and the impact that this content and delivery has on the perceptions
that junior secondary students have of the Information Technology discipline and careers.

Are there any benefits/ risks involved in this research?

This research will provide a technological savvy careers focused curriculum unit integrated into the year
nine junior secondary Information Technology classes, providing students with a better understanding
of careers in the IT discipline. Through this curriculum unit, the students will gain better understanding
of IT careers and allow them to be better informed when considering further studies in the IT discipline
and future careers.

There will be two groups of schools involved in the project drawn from both State and Private Schools
in the Darling Downs region:

1 Schools in the control group will participate in the pre- and post- survey instrument , and upon
completion of the 2nd survey, be given a copy of the year nine IT Careers Curriculum to
undertake at their own discretion.
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1 Schools in the curriculum group will complete the two week IT Careers Curriculum, as well as,
participating in the pre- and post- survey instrument.

Each School will involve teachers x 1, students x 20 (dependent on the size of the year nine IT classes)
and there will be a short-term time inconvenience for the participants during the research.

What will teachers be required to do?
Teachers in the control classes will undertake the following activities:

Your teacher will be asked to deliver a survey at the start of the term and again after week 2.

The time commitment will be the time takento seekstudent s 6 par ent al permi ssi @
two online surveys.

Your teacher will be provided with 1 hour weekly training over two weeks on the Tech-savvy
Curriculum if they choose to run it in their class after the research period to give the students
the same experience as other participants in this project, this will be conducted via Video
Conference.

Teachers in the classes undertaking the IT Careers Curriculum will undertake the following activities:

Your teacher will be asked to be involved in a two-week class which will focus on enriching their
understanding of IT Careers. This will be conducted in the first two weeks the term in place of
the normal curriculum. They will also supervise their students taking a survey at the start of the
term and again after week 2. The time commitment will be 2 weeks of the teaching in year nine
IT classes for Term 3 2018 and the time taken to supervise parental permission and run the
two online surveys.

The |1 T careers c¢classes wil/l b e reahnologyyteachdrand sc hool 6
all School-base risk management policies and procedures in place.

What will students be required to do?
Students in the control classes will undertake the following activities:

1. Atthe start of the semester, students invited through their Information Technology teachers to
participate in the research.

2. Once student assent and parental permission has been received, students will be asked to
participate in completing the Information Technology Career Interest Instrument (ITCI) survey
(pre-test).

3. Students in this group will then undertake their normal year nine information technology
classes for a period of 2 weeks.

4. Students will then be asked to again participate in completing the Information Technology
Career Interest Instrument (ITCI) survey (post-test).

5. Arandom selection of 7 to 10 students from the class will be invited to participate in a 30 minute
focus group - the questions of which will be open ended, based on the findings from the analysis
conducted on and between the pre- and post- tests.

Students in the classes undertaking the IT Careers Curriculum will undertake the following activities:

1. Atthe start of the semester, students invited through their Information Technology teachers to
participate in the research.

2. Once student assent and parental permission has been received, students will be asked to
participate in completing the Information Technology Career Interest Instrument (ITCI) survey
(pre-test).
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3. Students in this group will then undertake the Tech-savvy Careers Curriculum within their year
nine information technology classes for a period of 2 weeks (including a 1 hour a week video
conference training for the teacher involved).

4. Students will then be asked to again participate in completing the Information Technology
Career Interest Instrument (ITCI) survey (post-test).

5. Arandom selection of 7 to 10 students from the class will be invited to participate in a 30 minute
focus group - the questions of which will be open ended, based on the findings from the analysis
conducted on and between the pre- and post- tests.

What would you have to do?

I f you wish your school to participate in this resea
consent form to the principle researcher prior to the start of the research. This will give permission for
your teacher to be involved in the pre-test survey and the post-test survey, to teach the two week IT
careers class in place of the normal IT curriculum, and be involved in an interview during the research.

What are the benefits of the research to you/ your school/ your child/ school community?

The outcomes of this research will be a technological savvy careers focused curriculum unit that can
be integrated into junior secondary Information Technology classes, providing students with a better
understanding of careers in the IT discipline. Through this curriculum, students will gain better
understanding of IT careers and this will result in more students opting to consider further studies in the
IT discipline and future careers.

How will your teachers and studentsé confidentiality

An Online Survey instrument is called the Information Technology Career Interest Instrument (ITCI), it
will be used for pre- and post- testing conducted as a self-administered online survey by the participants
throughout Term 3 2018. All data collected will be anonymous, no identifiable information will be
collected about the students. The survey data will be kept stored on USQ storage.

A random selection of students and their classroom teachers will also be asked to participate in focus
groups after the post-test survey. The lead investigator will transpose the audio transcript. No
identifiable information of the focus group participants will be collected. The participants will not be
involved in reviewing or editing the transcript document. The audio file and transcript will be kept stored
on USQ storage.

Your consent

By signing the consent form you are indicating your willingness for your school to participate in the
research project as it is explained in this letter. Participation is completely voluntary, and you are free
to refuse consent altogether without having to justify that decision, or to withdraw your consent after
first giving it and discontinue participation in the study at any time without giving a reason.

More questions?

Any questions regarding this project should be directed to Mr Rohan Genrich | University of Southern
Queensland | P: 07 4631 1258 | E: rohan.genrich@usqg.edu.au

Ethics

This study has been approved by the Human Research Ethics Committee of the University of
Southern Queensland.

Complaints about the research

If you have a complaint or concern about the conduct of this research, or if you have any query that the
Investigator has not been able to satisfy, you may write to, or contact the Chair of the Human Research
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Ethics Committee at: USQ Ethic Committee | University of Southern Queensland | E: ethics@usg.edu.au

Any complaint or concern will be treated in confidence and fully investigated.

What do you have to do?

Please read this Information Statement and be sure you understand it. If you would like to participate,
please complete the attached consent form and return to the researcher. Keep the Information
Statement for your records.

Thank you for considering this invitation and we look forward to hearing from you.

Signatures

[
Muh A e, K P ;e il
Principal Researcher Student Researcher:

Please keep this document for your records
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Appendix 3.7 : Education Queensland Research Approval

Queenstand

Government
Department of
S January 2018 Education and Training
Mr Rohan Genrich
University of Southern Queenstand
PO Box 566
Darling Heights QLD 4350
Dear Mr Genrich,

Thank you for your application seeking approval to conduct research in Queensland
state schools titled Investigating student perceptions of the IT careers in Junior
Secondary Education through the use of Tech Savvy Curricwlum with Career Focused
content. | wish to advisa that your application to invite research paricipants to be
involved In your study has been approved. This letter gives you approval to approach
potential research participants only.

You may approach principals of the schools as descnbed in your application and invite
them to participate in your research project. In the first instance, please provide
principals of these schools with the attached letter which provides important information
to help inform their decision about whether they wish o participate In this study. Your
approval is conditional upon provision of this letter to each of the school principals you
have nominated (you may need to photocopy the attached letter to provide sufficient
copées for ail principals).

As detailed in the Department's research guidelines the following appiies to the study:

* You need to obtain consent from the relevant principals before your research
project can commence.

* Principals have the right to decline participation if they consider that the research
will cause undue disruption to educational programs in their schoois.

« Principals have the right to monitor any research activities conducted in their
facilities and can withdraw their support at any time.

This approval has been granted on the basis of the information you have provided in
your research proposal and is subject to the conditions detailed below.

* Adherence to the Department's Terms and Conditions of Approval to Conduct
Research in Deparimental sites is required as outlined in the document at:
hitp-//education.qld.gov.au/corporate/research/terms conditions.pdf

* Any changes required by your inslitution’s ethics commitlee must be submitted to
the Department of Ecucation and Training for consideration before you proceed.
Conversely, any changes required by the Department must be submitted to your
institution's ethics commitlee fo ensure you are not in breach of your ethics
approval,

= Any variations to the research proposal as originally submitted, inciuding changes
to the research team, changes to data collection, additional research undertaken

Education House

30 Mary Strest Bristans 4000
PO Box 15033 Cay East
Queensiand 4002 Ausrala
Telephone 07 3034 8529
Wiebsite www.dete gid gov au
ABN 76 337 613 647
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Appendix 3. 8: Education Queensland Research Letter to School
Principals

Queensland

Government

Deparyment of
5 January 2018 Education and Training

Dear Colleague,

Mr Rohan Genrich of the University of Southern Queensland has the
Department's approval to approach your school inviting participation in the
research project titled Investigating student perceptions of the IT careers in
Junior Secondary Education through the use of Tech Sawvy Curriculum with
Career Focused content.

The acceptance of the invitation to participate is entirely voluntary and
at your discretion.

This letter provides you with information about the Department’'s terms and
conditions for research conducted on state school sites te inform your
decision as to whether or not your school will participate in this research. The
Department supports the conduct of guality research in State schools and
values the potential contribution of good research In informing educational
policy and professional practice. Participation In research, however, may
impact on the daily operations of schools, and it is therefore imperative that
discration is used when deciding whether to agree to research involving your
school.

As a minimum, the researcher should provide you with the following
documentation to inform your decision regarding school research
participation;

« an information statement which describes the research, identifies who
will be involved (e.g. students, teachers, parents/caregivers) and
explains what will be required of these participants;

« the informed consent form for you o sign to indicate your agreement
that school staff, students and/or parents/caregivers can be invited to
participate in the research;

« a copy of the approval to approach letter from central office or a
regional office (where applicable);

* acopy of the final ethical clearance from thair institution's Human
Research Ethics Commiltee;

o full coples of any data collection instruments such as surveys,
questionnaires, and interview schedules to be used in the study;

« 3 copy of all current Blue Cards andfor exemption notices from Blue
Card Services at wwawv.bluecard.gld.gov.au for any researchen(s)
seeking access 1o children on school sites.

Education House

0 Mary Street Brisbane 4000
PO Box 15033 City East
Queensiand 4002 Ausyalia
Teluphone 07 3034 5529
Waebsite wy cebe oid aeay
ABN 6 337 613 647
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Appendix 3.9 : University of Southern Queensland - The Future
of Information Technology Report

THE FUTURE OF INFORMATION
TECHNOLOGY REPORT

CAREER PROSPECTS AND TRENDS

DECEMBER 2017 usq.edu.au
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PREPARE FOR THE IT JOBS OF THE FUTURE

We live in a digital revolution. What's new in 2017, will be old by 2027.

46% of the world's population is now connected to the internet and the demand for skilled ICT workers in Australia
will increase from 638,000 in 2017 to 695,000 by 2022 (ASC, 2017).

Digital technologies are driving economic growth and experts are predicting mass adoption of emerging technologies
including the Internet of Things (loT), Artificial Intelligence (Al), data analytics and cloud computing.

Higher connectivity will result in more cybercrime, with the US Bureau of Labor Statistics anticipating a 37% growth
in information security analyst positions between 2012 and 2022 to keep people, organisations and countries safe
(Pratt, 2015).

Employers hiring ICT workers want technical skills — such as IT infrastructure, web programming and cloud
computing — as well as broader business skills including project management, customer service, business analysis
and strategic planning (Defoitte, 2017). ICT graduates will also be challenged to maintain contermporary skills and

knowledge, while also preparing for career roles that may not yet exist (ACS, 2017).

IT is the future - join the digital revolution.

2 | UNIVERSITY OF SOUTHERN QUEENSLAND
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AUSTRALIAN IT MILESTONES

LA

1949 1953 1982 1992 2000 Early 2000s 2019
Australia’s first Melbourne IBM sold its first John OSullivan Graeme Wood Google Maps The average
computer, the Aeronautical personal computer and the CSIRO revolutionised the was developed in Australian

fourth in the world, Research in Australia. A developed Wi-Fi travel industry in Sydney by Danish household will
was developed Laboratory scientist starter system technology. Australia when he brothers Lars and have 24 devices
by the Council David Warren cost $4273 and created the concept Jens Rasrnussen connected online.
for Scientific and brought a “gare featured 64K (CSIRC, 2017) for, and cofounded, and Australians
Industrial Research changer' to the memory, a 160KB Wotif.com Nell Gerden and (Deloitte, 2017)
(later CSIRO). The aviation industry, disk drive, ran on Stephen Ma.
computer filled a when he invented Microsoft's Disk (Saxton, 2017)
room the size of a the world's first- Operating System

double garage and ever “black box'.

had only a fraction
of the brainpower (Australian
of the cheapest Geographic, 2017)

electronic organiser.

(ABC, 2017)

(D0S) and included
a keyboard and
monitar.

(Hearn, 2016)

SKILLS FOR SUCCESS

Knowledge for Solving Computing
Problems

Apply knowledge of computing fundamentals,
knowledge of a computing spedalisation, and
mathematics, science, and domain knowledge
appropriate for the computing specialisation to the
abstraction and conceptualisation of computing
madels from defined problems and requirements.

Problem Analysis

Identify, formulate, research literature, and solve
complex computing problems reaching substantiated
conclusions using fundamental principles of
mathematics, computing sciences, and relevant
domain disciplines.

Communications

Communicate effectively with the computing
community and with society at large about complex
computing activities by being able to comprehend
and write effective reports, design documentation,
make effective presentations, and give and
understand clear instructicns.

4 | UNIVERSITY OF SOUTHERN QUEENSLAND

Design / Development of Solutions
Design and evzluate solutions for complex
computing problems, and design and evaluate
systems, components, or processes that meet
specified needs.

Modern Tool Usage
Create, select, adapt and apply appropriate
technigues, resources, and modern computing

tools to complex computing activities, with an
understanding of the imitations.

Individual and Team Work

Function effectively as an individual and as 2
member or leader in diverse teams and in
multi-disciplinary settings.

Computing Professionalism and Society
Understand and assess societal, health, safety,
legal, and cultural issues within local and global

contexts, and therefore the responsibilities relevant
to professional computing practice.

249
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IN 1T

Ethics

Understand and commit to professional ethics,
responsibilities, and norms of professional
computing practice.

Life-long Learning

Recognise the need, and have the ability, to engage
in independent learning for continual development
2= a computing professional.

(ACS, 2017}

Professional Accreditation

IT graduates seek professional recognition
with the Australian Computer Society (ACS)

— the regulatory body for IT professionals. IT
professionaks and students may also undertake
professional accreditation, depending on

the career path including Cisco Certified
Network Associate (CCNA) training, CompTIA
certification and Microsoft Certified Solutions
Assocate (MCSA) certification.
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JOB e
PROSPECTS : . o

__andope

Graduate salaries
in IT 2015

226,856

ICT workers in Australia
$52,000 0 f g 2016
i 2022

There has been a noticeable focus on recruiting candidates
with the right soft skills, rather than purely the technical.

6 | UNIVERSI OUTHERN QUEENSLAND
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FUTURE
TRENDS IN IT

The Internet of Things (loT)

»  According to network supplier Cisca, the number
of intelligent chjects connected to the internat
exceeded the number of people on the planet five
years ago. By 2020, it predicts there will be 50
billion devices connected to the internet as smart
sensors become maore present (Goodwin, 2073).

+ loT could create the need for a new specialist
whe can combine skills in hardware, engineering,
programming, analytics, privacy and security
(Pratt, 2015).

Cloud Computing

»  Mare than 90% of US companies are using
some form of doud computing, according to
CompTIA.

IT leaders predict companies in the future will
operate in a hybrid environment with a mix of
private and public cloud.

» Cloud-centric jobs will increase, including cloud
secunty.

(Pratt, 2015)

CAREERS IN
TECHNOLOGY

©) S

BUSINESS TECHNOLOGY
SERVICES SERVICES
Sales / Marketing Techmical

Use IT and business
knowledge to market
solutions to clients
and industry.

O ©

Use deep technical skills
to securely manage and
interpret dients data.

CONTENT & DESIGN PRODUCT
Crantive / Avtitic DEVELOPMENT
Use artistic skill Logieal
to design engaging and Use coding and

wser friendly digital

engineering skills to
content and apps. a 9

create software and
hardware products.

Tip

Explore this interactive ICT Career Wheel online at-
www.careersfoundation.com.au

8 | UNIVERSITY OF SOUTHERN QUEENSLAND

Artificial Intelligence / Robotics

* Artificial Intelligence (Al) and robotics have
already moved from science fiction to reality.

» By 2025, these technologies will permeate wide
segments of daily life including healthcare,
transportation, logistics, customer service and
home maintenance.

+ T professionals will have roles to play in
programming, integrating and building out the
infrastructure for organsational applications of

Al and robotics.
(Pratt, 2015)

Virtual Reality

+ 2.8 million Gamer VR headsets were sold in
2016 and VR headset shipments are expected to
double each year.

« By 2025, the majority of VR revenue will be from
social experiences including television shows,
dance games, feature films and "hardcore’ video
games (Patterson, 2016).

“At all levels in education, augmented reality
lectures will be popular by 2025. The teacher
and students strap on VR goggles and all go
to the same microscopic or telescopic place
together” - Jesse Schell, Professor at the
Carnegie Mellon University Entertainment
Technology Center

(Patterson, 2016)

‘Webmaster
Quality Assurance
Mobility Specialist
Software Developer

Applications Developer|

Electrical Enginaar
Enterprise Computing
Product Manager

Systams Enginear

Robotics Enginaer

Entreprensur
Delivery Manager
Developer / Programmer
Project Manager

Software Enginoar
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Cybersecurity
s As technology brings ever greater benefits, it also
brings ever greater threats including:
attack vectors such as botnets, autonomous
cars and ransormware
— data manipulation, identity theft and
cyberwarfare
— data sovereignty, digital trails and leveraging
technology talent.
»  Cybersecurity is 8 growth industry, projected to
be worth $U5639 billien from 2017 - 2024,

(ACS, 2017)

Big Data

» Intemnet data is growing exponentially in

Australia. Roughly 2.5 exabytes were generated

on any given day in 2015. By 2035, 15 billion

terabytes will be downloaded twice-yearly

(CSIRO, 2017).

Roles expected to emerge include:

— data architects — who design the structure to
support emerging needs

— data integration engineers — who ensure data
solutions and analytics from any number of
sources can be integrated

— T plzanning analysts - who aggregate and
analyse data and predict future needs

(Pratt, 2015)

INFORMATION TECHNOLOGY | 7

Cyber Security

Disaster Recovery

Database Administrator

Digital Forensics Investigator

Risk Analyst
Cloud Computing
Metwork / Systems Intagrafion
Digital Marketing
Data Analyst
Technical Support

Financial Technology

Quantum Computing

(Careers Foundation, 2017)



Appendixes

IT CAREERS ... A SNAPSHOT

Database and Systems Administrators, ICT Managers ICT Support Technicians
and |CT Securlty Speclallsts ____________________ . ICT Managers plan, crganise, direct, contral ICT Support Technicians provide support for
Plan, develop, maintain, manage and administer and coordinate the acquisition, development, the deployment and maintenance of computer
organisations’ database management systems, maintenance and use of computer and infrastructure and web technology and the diagnosis
operating systems and security policies and telecommunication systems within organisations. and resolution of technical problems.
procedures to ensure optimal database and
system integrity, security, backup, reliability and Average Salary - $2,105 per week Average Salary - 1,200 per week
performance. Job Forecast - Grow Very Strongly Job Forecast - Grow Strongly
Average Salary - $1.693 per week (iob Cutlock , 2017 (iob Outlook , 2017)
Job Forecast - Grow Strongly
Business Analyst Software Developer
b Gutook, 2017) s R RS
Business analysts, also known as business Software developers are involved with the
ICT Trainers systems analysts’planners, analyse and manage development of computer software through the
............................................................ . the information systems requirements within an translation of written specifications into specific
ICT Trainers analyse and evaluate information-based organisation. They use their spedialist problem- program units, and convert these into computer
system training needs and objectives, and develop, solving skills to identify and solve technalogical issues programs. They carry out a range of testing to
schedule and conduct ICT-based system training to achieve maximum efficiency of an organisation’s ensure correct functionality of the programs.
programs and courses. business systems including database design and
implementation, security and network management, Average Salary - $1,801 per week
Average Salary - Unavailable service management and resource systems. Job Forecast — Grow Moderately
Job Forecast - Grow Moderately Average Salary - $1.819 per week {ioh Outlook , 2017)
tioh Outlook . 2017) Job Forecast — Grow Moderately

Uob Outlock . 2017)

Job Forecast is the likely change in the number of jobs over the next 5 years, based on the Department of Employment projections.

INFORMATION TECHNOLOGY | 9

FUTURE-PROOF Soft-skill-intensive jobs will grow
YOUR CAREER 2x faster than other jobs

2/3 of jobs will be
soft-skill-intensive by 2030

Employability skills you will need to succeed

Having the right mix of skills is crucial to the success of individuals, businesses and

societies. For individuals, better skills and qualifications lead to higher incomes and

improved health. . . .

43 0/ of businesses need leadership skill
[+]

Formal academic qualifications and technical skills are only part of the development for the digital future

requirements for modern employees. Employability skills and personal attributes
are just as important to success [Deloitte, 2016).

A recent report by Deloitte Access Economics revealed that technalogy
enhancements and globalisation will intensify the need for the following skills by
2030 (Deloitte, 2016).

Digital disruption, globalisation

* Self-management *  Critical thinking and demographic shifts are shaping
* Communication * Innovation Australia’s future skill needs.

* Teamwork * Emotional judgement Soft-skill-intensive occupations are
* Problem soling * Global citizenship expected to account for two-thirds
* Digital literacy * Professional ethics (63%) of all jobs in Australia by 2030,

according to the report by Deloitte
Access Economics.

10 | UNIVERSITY OF SOUTHERN QUEENSLAND
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With Cyber Security ICT Careers Example

A
Careers
| Foundation |

Home

ICT Reles in & Teem
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Interactive ICT Career Wheel

Contact

Interactive ICT Career Wheel

Explore careers in technology

User Design
Games Developer
Graphics Designer

Creative Director

Webmaster

Quality Assurance m

Research / Innovation

{

| Applications Developer
| pa

Electrical Engineer

| Enterprise Computing

| Software Developer
|

Product Manager

Systems Engineer

Robotics Engineer

O

CONTENT & DESIGN

Creative/Artistic

Use your artistic skills to design
engaging and wser friendly
digital content and apps

——  Take the next step to start your Career

“The ICT Careers Wheel® is 2 denvative of T carcer streams” by QG600 and s

> Entrepreneur
Delivery Manager
Developer/Programmer
Project Manager

Software Engineer

@

PRODUCT
DEVELOPMENT

Logical

Use your coding and
engineering skills to crests
softwane and hardwsare products

Entry Laval Maat & Varkaty of
IT Jobs IT Employars
Foundation wy W

T '

Technology
Officer
(cT0)

Chief
Information
Officer

(ClO) Solutions Architect

Framotad

Cyber Security
Disaster Recovery
Database Administrator
Digital Forensics Investigator
Risk Analyst
-/\' & Vi “Cloud Computing
q s Networking
@ Digital Marketing
Data Analyst

Technical Support

Business Analyst

@ | Sodal Media Mkig

»
Logistics
Telecommunications .
Health & Community :

Financial Technology

Quantum Computing

BUSINESS TECHNOLOGY
SERVICES SERVICES
Sales / Marketing Technical

Use your desp technicel skills
to securely manage and
interpret clignts data.

Use your T and business
knzwiledge to market solutions
to clients and industry.

—

Za haw ICT 15 Spanscrs of

Dighsd Caraars

2
Subscriba
=

Indusiry
Bedy far ICT

Marily
Mawslatter

>

digtalCareers  jmsmin Government

ensed wnder OBV & 2020 by ACS Foundation
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¥ in

e Previous

IT Security is o specialist field,
which provides career paths
across o wide variety of
industries such as finance and

Cyber Security

Degree:
TAFE:
s Diploma in Cyber Security
s Diploma in Network Security

Tiae ICT Careers Wheel” is 2 denvative of 10T

government. Undergraduate:
+ Bachelor of Computer Science
+ Bachelor of Information Technology (Cyber Security)
Postgraduate:
» Master of Cyber Security
Skills: Networking, Programming, Software and Web Application
Technologies
Salary: 88k - 100k
b 4
—~ Take the next step to start your Career T
— # ' ]
ACS Foundation Q\w}:ﬂf ) i@“
[ oo | digalcareers i Government
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Appendix 3.11: Student Focus Group Questions

Student Understanding of Information Technology Careers prior to undertaking
the two -week IT Careers classes:

A Before doing the two  -week careers class, what did you think a
computing career was?
A Describe one of the careers in computing that you knew about before

doing the class.

Student understanding of Information Technology Careers after undertaking the
two -week IT Careers classes

A Has your understanding of a computing career changed?

A Discuss one of the interesting things you discovered during the class.
Student perceptions  of the learning  activities involved in the two -week IT
Careers Curriculum

A What did you enjoy about the careers class?

A What do you think could be improved about the careers class?
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Appendix 3.12: Pre -Focus Group worksheet

USQ Information Technology
Careers Research
Focus Group

Write down at least 3 careers in computing that you knew about before doing
the two -week class:

1.

2.

3.
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Write down at least 3 interesting things you discovered during the two -week
class:
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Appendix 3.13: Teacher Interview  Questions

Teacher s view of their st udennfoamatioc hange i n perc
Technology Careers based on undertaking the two  -week IT Careers classes:
A In your opinion,  what was the impact the two -week curriculum on  your
studentsodé intere®t in | T careers

T e a ¢ h ebsévations of the effectofthe the two -week IT Careers classes on

their studentsdé | earning experience
A Can you suggest improvement for the two -week curriculum, to further
increase student interest in IT careers ?
Follow up question from the issues discovered with data collected from the pre -
and post - ITCI survey instrument:
A From the data we received in the first and second surveys, across all
four schools, there was no statistical evid

in IT improving.  What could have  been the cause of the large number
of issues with  year nines answering the survey ?
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Appendix 4.1: "High 5" Elevator Pitch worksheet

University of Nebraska - Lincoln
Digital Commons@University of Nebraska - Lincoln

Kimmel Education and Research Center - Faculty &
Staff Publications

Kimmel Education and Besearch Center

9-12-2011
The "High S" Elevator Pitch Worksheet

Connie [ Reimers-Hild
University of Nebraska-Lincoln, creimers2@unledu

Follow this and additional works at: hitp:/ /digitalcommonsunl.edu /immelfacpub

b']-"artufl.he Arts and Humanities Commons, Business Commons, Curriculum and Instruction
Commaons, and the Social and Behavioral Sciences Commons

Reimers-Hild, Connde 1, “The "High 5" Elevator Pitch Wosksheet™ (2011). Kimmael Education and Research Center « Faculty & Staff
Publications. Paper 14,
hﬂ'p:a'.fd:_gltﬂmmuﬂmnsunLedthJml&cwbiH

1‘u.|.||.M|.ld|tumﬂluphmemhphmMmudmm:umMMpdm
Lincoln. It has been secepted for indusion in Kimesel Educstion and Research Center - Facalty & Stall Publi Loy s i ik of
Dvigital Ciommero® University of Mebeasks - Lincoln.

260



Appendixes

ehiaska rension n

The “High 5” Elevator Pitch
By: Connie Reimers-Hild, Ph.D.

[creimers2@unl.edu)

Great elevator pitches are created to sell something in 30 seconds or less (the time it takes to go
from the fist floor to the top of the building in an elevator]. Think broodly akout how a great
pitch can help you. Great pitches can be used to market or sell anything from yourself as an
individual fo your business or community. Great pitches are clear and compelling. They make
memoraiole impressions of whatever you are pitching and create a foundation for building
relationships, clients, sales and investmenits!

It's imprortant to develop and practice an effective pitch so you are ready to use it under fire.
This worksheet will help you create an amozing pitch by wsing the “High Five” method of
developing a great elevator pitch. The High Five &

1] What?
2] Whot
3] Wow!
4] Why 2
3] Whent

Note: As you develop your pitch, use words and picfures fo engage both youwr right- and lefi-
brain functions while stimuwlafing your creafive juices!

Step One: What are you Pitching?

What are you pitching® Is it an idea, a business plan or a product? Maybe you are
pitching yourself for a new job or promotion. You can even use a great pitch to
promote the new project you want to implement in your company. Communities can
use pitches attract new families and businesses.

Decide what youw want fo pitch and create some detail around it. Writing the details
will provide clarity and help you develop a successful pitchl

Describe your idea (be as specific as you can-clarity wil create more impact!) Again,
draw picfures if it helps fo stimulafe your creative juices or remind you of what you wani
to pitchl!

High Fiwe Elevator Fitch by Connie Reimers-Hild |oreimers2@unl.edu). @ 2041 Copyright. All Rights Ressrmed

Extension isa Division of the Institute of Ketural Resources ot the University of Nebrasia-Linooln coopernting with counties and

the United States Department of Azricufture. University of Nebrasks-Lincooin Extension sducational programs abide with the
nondiscrimination polices of the University of Nebrasin-lincoln and the United Stabes Department of Agrioskune. R
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Step Two: Who iz Your Target Audience?

Who are you going tfo pitch? A potential client or investor? Maybe it is your boss or
colleague. Effective pitches are created for specific audiences, so you should have
more than one!l

The Pitch | am creafing is for:

Step Three: “Hook™ Your Audience with a Wow Factor!

People are inundated with informatfion. Caich the attention of your audience by
colorfully describing the situatfion. Create a "Wow Factor” as a "Hook” and real the
target audience into your pitch. Hinf: Use stafistics, numbers and emotion to peak the
interest of others!

High Fiwe Elevator Fitch by Connie Reimers-Hild |oreimers2@unl.edu). & 2001 Copyright. All Rights Ressred

Extension is & Division of the Institute of Katural Resources at the University of Nebrasia-linooln moperating with counties and the
United States Departrment of Agriculture. University of Mebraska-Lincoin Extension sducationsl programs abide with the
nondiscrimingtion policies of the University of Nebraskn-lincoin snd the United Strtes Depsrbment of Agrioskune.
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Step Four: Why You? Paint a Vivid Picture and Rescue Your
Avudience

Describe the situation to your target audience in a way that vividly describes how fhe
situation impacts THEM! You are more likely o keep their atfention by personalizing your
pitch. How can you emofionally tie them to whatever it is you are pitching?

Further, lef your audience know how you can help them rescive the situation. Tell your
audience HOW your business, idea, product or service BEMEFITE THEM. Make it personal,
memaorable and real. Do this while building credibilify.

Let your audience know Why yvou are the best! Give them proof.. use testimonials and
numbers to build your case!

Sharing awesome financial info and/or numbers will help sell you and your big ideall

High Five Elevator Fitch by Connie Reimers-Hild (creimers2@unledu]. © 201 Copyright. &l Rights Reserved

Extension is & Division of the Institute of Katral Resourcss ot the University of Nebraska-Lincoln coop ersting with counties and

the United States Department of Agricutture. University of Kebraske-Linooin Exbension sdumtionsl progmms sbide with the
nondiscriminetion policies of the University of Nebraska-Lincoln and the United States Department of Agriculture. IANR
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Step Five: When? Revize and Rehearze with THE ASK!

Write your full pitch below. Say it out loud, roll it over in your mind, run it past o few
people and get their feedback. Test i, revise it, perfect it and practice it. An effective
pitch may be just the fool you need fo land that big break!

Hint: Make sure you ASK for ACTION by firming up a when. When can you meet with
them, When can you call them, eic.

High Fiwe Elevator Fitch by Connie Reimers-Hild |oreimers2@unl.edu). & 20401 Copyright. All Rights Ressraed

Extension is & Division of the Institute of Mathural Resources at the University of Nebrasia-lincoln cooperating with counties and the
United States Departrment of Agriculture. University of Nebraska-Lincoin Extension sducationsl programs abide with the
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Examplesz of Effective Elevator Pitches:
Pretend you just stepped on the elevator with someone and have started a
conversation with them. You now have 30 seconds to "pitch" them. The

examples below will provide you with some ideas on how to create a successful
and impactful pitch!

Business Example:

1) What? A business coach pitching their coaching services
2] Wheo? To a potential client

3] Wow! The coach demonstrates their effectiveness with proof by adding
numioers:

“"Research shows that business coaching increases profitability by
22%. AMAZIMNGI"

4] Why? The coach begins paints a vivid picture of how coaching can benefit
the potential chent. with their services:

| am currently coaching a business owner, and his profits have increased each
month over the course of our coaching relationship... even in this tough
economic downturnl

He iz spending time working on this business and iz now planning for even bigger
growth. He iz also having a lot of fun! Coaching has really helped him achieve
both his personal and business goals. | know the current economic climate is
challenging, especially for business owners. | would really enjoy the opportunity
to help you increase yvour profits too (while having some fun in the process of
coursel)

3] Whent The coach goes for the ask and creates actionl

When are you available for a complimentary coaching session®
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Professional Organization Example:

1} What? The Innovation Coaches Association (ICA)

2] Who? A potentfial member

3] Wowl! ICA demonstrates proof of their membership benefits

We just conducted a recent survey of our memberzhip, and 5% of our
members indicated their coaching firms grew because of [CAl

4] Whye ICA paints a vivid picturs of how they benefit their members ina
way that makes the potential member want to join:

|CA provides its memlbbers with tools they can use to grow their businesses. One
of the tools is a business essential. We help innovation coaches like yourself
market themselves with our database that matches clients with coaches. We
also will help you grow your business with our monthly eMewsletter. It contains
information on how to land great clients while growing your practice!

3] When? Go for the ask. . create immediate action! We would enjoy
having you as a member. Here is an information packet. Do you have
any additional questions? When can we set up a fime to talk more?
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Additional Success Tips:

Break the lce!

Find any excuse you can to break the ice and introduce yourself to potential clients,
investors, pariners, efc. Pay people compliments and ask them guesfions that creafe o
posifive interaction. For example: “Your shoes are awesome! Where did you buy
themz”

This will start a conversation and set the stage for delivering your awesome pitch while
selling yourself, your business, product and/or idea. Give them your business card and
ask for theirs so you can follow-up with them and begin developing a trusting
relafionship with your farget audiences! Get out there and puf your pitch fo work!

Let it Flow Naturally!

Practfice so you know your pitch; however, do not sound rehearsed. Let it flow naturally.
It may come out a bit different every fime, and that is O.K. Keep making improvemenis
and adjustments over fime. Be natural and confident. Confident pitches are effective
pitches!

Prepare for Great QG&A

What a great opporfunity to hit a homerun! Answer guestions confidently and
concisely. Listen fo the guestions and take time fo formulate powerful answers. Create
a relationship with your target audience so they buy info your big idea!l Eemember,
you are working to develop a frusting relationship with your audience!

Consider these questions...
What are guestions you may be asked?

How can you best answer them?
What are some key poinfs you want o make after the dialogue has started?

Tools You Can Use:

Harvard Business School Blevator Pitch Builder located online at:
hittp/ fwww alumni.hbs edu/careers/pitch/

Buzzuka.com: Another web-based tool designed to help yvou create an
impactful pitchl
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Appendix 6.1: Keiretal. (2014) i STEM Career Interest Survey

Each question is Likert scale with the following choices:
Strongly Disagree (1), Disagree (2), Neither Agree nor Disagree (3), Agree (4), Strongly Agree (5)

Optional Demographic Questions
. Date

. First name

. Last name

Grade

Gender

. Teacher

Race

. Period

. School

©CONOUTAWN R

Directions: Students will complete the STEBS online via iPod Touches or computers. Each question
is Likert scale with the following choices:
Strongly Disagree (1), Disagree (2), Neither Agree nor Disagree (3), Agr&ret)gly Agree (5)

Science

S1 | am able to get a good grade in my science class.

S2 | am able to complete my science homework.

S3 | plan to use science in my future career.

S4 | will work hard in my science classes.

S5 If | do well in science classeswitll help me in my future career.

S6 My parents would like it if | choose a science career.

S7 | am interested in careers that use science.

S8 | like my science class.

S9 | have a role model in a science career.

S10 | would feel comfortable talking to pdepvho work in science careers.
S11 | know of someone in my family who uses science in their career.

Math

M1 | am able to get a good grade in my math class.

M2 | am able to complete my math homework.

M3 | plan to use math in my future career.

M4 | will work hard in my math classes.

M5 If | do well in math classes, it will help me in my future career.
M6 My parents would like it if | choose a math career.

M7 | am interested in careers that use math.

M8 | like my math class.

M9 | have a role model inmath career.

M10 | would feel comfortable talking to people who work in math careers.
M11 | know someone in my family who uses math in their career.

Technology

T1 I am able to do well in activities that involve technology.

T2 1 am able to learn new techagies.

T3 | plan to use technology in my future career.

T4 | will learn about new technologies that will help me with school.

T5 If I learn a lot about technology, | will be able to do lots of different types of careers.
T6 My parents would like it if | koose a technology career.

T7 1 like to use technology for class work.
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T8 | am interested in careers that use technology.

T9 | have a role model who uses technology in their career.

T10 | would feel comfortable talking to people who work in technologyecare
T11 | know of someone in my family who uses technology in their career.

Engineering

E1l I am able to do well in activities that involve engineering.

E2 | am able to complete activities that involve engineering.

E3 | plan to use engineering in my fugwareer.

E4 | will work hard on activities at school that involve engineering.
ES If I learn a lot about engineering, | will be able to do lots of different types of careers.
E6 My parents would like it if | choose an engineering career.

E7 | am interestkin careers that involve engineering.

E8 I like activities that involve engineering.

E9 | have a role model in an engineering career.

E10 I would feel comfortable talking to people who are engineers.
E11 I know of someone in my family who is angineer.
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Appendix 6.2: Tyler -Wood et al. (2011) i STEM Semantics
Survey

STEM Semantics Survey Gender: M / F

This five-part questionnaire is designed to assess your perceptions of scientific disciplines. It
should require about 5 minutes of your time. Usually it is best to respond with your first
impression, without giving a question much thought. Your answers will remain confidential.

ID:
School:

Use the assigned ID or the year and day of your birthday (ex: 9925 if born

th

on the 25" day of any month in 1999.

!

Instructions: Choose one circle between each adjective pair to indicate how you
feel about the object.

To me, SCIENCE is:

1. |fascinating m|le|e|@| ®| @] @ |mundane

2. |appealing @le|la|@|®|®]| o lunappealing

3. |exciting m|l@a|@|@|®| ® | @ [unexciting

4. |means nothing A @ | 3 @ | ® | @& | 7 [meansalot

5. |boring m|lea|ela| | @] @ |interesting
To me, MATH is:

1. | boring @l @@ |@| 6| @] @ |interesting

2. | appealing (O @ ®|@ |6 ® | D unappealing

3. | fascinating @@ 06| @\ 6 |®|6|m ndane

4. | exciting @@ @@ ® | @ | & | unexciting
‘ 5. | means nothing ,; lg‘ ,g ,:E:, !E lg ;, means a lot
To me, ENGINEERING is:

1. |appealing @ |l@ | @ | @| 6| ® | @ |unappealing

2. [fascinating m| @ | a3 @ | & @ | (7 |mundane

3. |means nothing M| @ A M| G @ | (M |means alot

4. |exciting M| @ | a3 @ | & | @& | (» |unexciting

5. |boring D |l @@ |@]|® | & |G |nteresting
To me, TECHNOLOGY is:

1. |appealing mlea|ala|®| @] |unappealing

2. |means nothing @ |l@ | @|l@|®| @] @ |[meansalot

3. |boring @ |l@ | @|@| 6| @ | @ |interesting

4. lexciting @ |l@ | @|@| 6| 6| @ [unexciting

5. [fascinating m|l@ | @|@|®| @& ]| @ |mundane
To me, a CAREER in science, technology, engineering, or mathematics (is):

1. |means nothing @ lelaeal @l | @& | G |meansalot

2. |boring M|l @|@|@|®| @& | @ [nteresting

3. |exciting M|l @ | @] @ & | @ | 7 [unexciting

4. [fascinating @l @@ | ®|®| @ ]| @ |[mundane

5. |appealing D|l@|ea|®| 6| ® | unappealing
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Appendix 6.3: Mahoney (2010) i Student Attitude toward
STEM Questionnaire
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