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Abstract  

The number of students enrolling in secondary Information Technology (IT) subjects within 

Queensland has shown a significant decline since the year 2000. Tertiary institutions have also 

experienced a significant decline in domestic enrolments in Australia. The decreases in student 

participation, as well as studentsô interest in considering IT careers, have reached a point where 

serious IT skills shortages have been forecast in Australia. According to Deloitte Access 

Economics and the Australian Computer Society, demand for IT workers is expected to grow 

by 100,000 by 2023. This will further strain Australian businesses trying 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 and endorsed by each State. The Australian Curriculum Digital 

Technologies learning area focuses on problem-solving, often using coding. There appears to 

be a perception drawn from the current curriculum that IT equates to coding. The Digital 

Technologies learning 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 and their consideration of an IT career. Factors from the 

literature align as social or structural. Social factors, especially gender and family, have been 

the focus of the majority of the research in this field. This research focuses on the structural 

factors (curriculum and teachers) due to the strong influence of these factors on student 

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

and Self-creation Theory is used to identify the developmental stage in a studentôs life, where 

structural changes may have the most significant impact on perceptions of IT careers. Social 

Cognitive Career Theory is also used to highlight the importance of a studentôs self-efficacy 

on influencing a studentôs interests and career choice goals.  

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 development of an IT curriculum using tech-savvy web-based teaching tools, focussing on 

developing a studentôs understanding of the depth and breadth of IT careers. This study 

involved implementing the IT Careers Curriculum at four schools in the Toowoomba region. 
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An Information Technology Careers Instrument (ITCI) was developed as part of the study to 

measure the change in studentsô perceptions of IT careers. All the IT classes at all four schools 

were surveyed before and after the implementation of the IT careers curriculum. The impact of 

the IT Careers Curriculum was also qualitatively measured through student focus groups and 

teacher interviews. The researcher participated directly by teaching the IT Careers Curriculum 

at one of the schools, and a self-reflection was undertaken of the IT Careers Curriculum during 

this time.  

The quantitative data collected 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 analysis showed no significant improvement 

in student perceptions towards IT careers as a result of the IT Careers Curriculum. The 

qualitative data collected through focus groups of students and interviews with the teachers 

involved in the IT Careers Curriculum indicated a different result. The student focus groups 

and the teacher interviews indicated that the studentsô awareness and interest in IT careers had 

increased after undertaking the IT Careers Curriculum. This strong qualitative finding 

supported the key research question and provided a counterbalance to the quantitative findings. 

Reasons for this difference in results are discussed, as are implications for future research in 

this area. 

This research has provided a fresh examination of Circumscription, Compromise and Self-

creation Theory, and Social Cognitive Career Theory and the research into structural factors 

that influence student perceptions towards IT study and career choices. It is believed that this 

research assists researchers and policymakers to better understand the factors that influence 

studentsô IT study and career choices, and informs educational practitioners when developing 

programs aimed at increasing studentsô involvement in IT education and vocational pathways, 

by providing better awareness of the range of IT careers available beyond programming and 

technical support.  
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Chapter 1 Introduction  

1.1 Research Problem  

Information Technology (IT) education has been part of secondary schooling since the mid-

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 schools, more computer-

based high school subjects were developed.  

In Queensland, subjects in IT have 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 have also developed junior high school (years seven to ten) IT subjects. There has not 

been a high level of consistency between schools in the content of the junior high school IT 

subjects. These junior high school subjects have ranged from lessons focused on word 

processing, spreadsheeting, presentations, to gaming and animation, depending on the skillset 

of the schoolôs teachers. The main focus of staffing IT subjects has been on recruiting skilled 

staff into the senior tertiary eligible subjects. There is an overall impression that the staffing 

for junior high school IT subjects appears to be on an ad-hoc basis, by staff with time capacity 

rather than overall skillsets. 

The number of students enrolling in senior secondary IT subjects within Queensland has shown 

a significant decline (Figure 1: Information Technology Enrolment in Year 12 Queensland 

Schools (2000 ï 2018) ï Source: Queensland Curriculum & Assessment Authority 2019).  

Students undertaking tertiary eligible (OP eligible) IT subjects declined by twenty-four percent 

from 2004 to 2018. Overall, the number of students undertaking any form of senior IT subjects 

declined by fifty-one percent from 2002 to 2018.  
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The demand for qualified IT professionals in Australia has consistently been high, yet there 

has been consistently low numbers of IT university graduates (Downey et al, 2016; McLachlan, 

Craig and Coldwell-Neilson, 2016; von Hellens, Trauth and Fisher, 2012).  

Schools play a critical role in shaping studentsô aspirations for Science, Technology, 

Engineering and Mathematics (STEM) careers (Holmes et al. 2018). However, recent studies 

of national enrolment patterns have indicated that student interest in these fields is in decline 

(Kennedy et al. 2014). Downs and Kleydishôs (2007) study into enrolments for year twelve IT 

subjects in New South Wales, South Australia, and Victoria also revealed a similar substantial 

decline in most IT subjects in secondary schooling.  

Vocational educational institutions and Universities also saw a significant decline in domestic 

enrolments between 2001 and 2008 of fifty-six percent across all of Australia (Figure 2: 

Australian Domestic University Enrolments in Information Technology (2001 ï 2018) ï 

Source: Australian Government, Department of Education and Training 2019). Since 2009, 

there has been a steady increase in domestic IT enrolments. Unfortunately, however, this 

growth has not been sufficient to reach the enrolment levels from 2000, with a shortfall of 

2,538 students Australia-wide. 

The decreases in student participation in school IT subjects and university IT courses, along 

with studentsô interest in considering IT careers, has reached a point where serious IT skills 

shortages have been forecast in Australia for roles that require a university degree in IT 

(Dobson 2007). According to a report by Deloitte Access Economics and The Australian 

Computer Society on Australiaôs ódigital pulseô in 2018, ñdemand for ICT workers is expected 

to grow by 100,000 between now and 2023, putting further strain on local organisations that 

have already been struggling to find the correct people with the right skills for several yearsò 

(Crofts 2019). 

Over the past 20 years, the number of jobs in the Information Technology (IT) field has 

increased rapidly, increasing demand for qualified IT professionals. According to the European 

Commission (2017), the gap between supply and demand of IT skilled labour is likely to reach 

500,000 by 2020. Catherine Livingstone, then 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 National Press Club as saying ñas it stands in Australia, 

the gap between the digital 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 

a 10-year plan to close that gapò.  

Digital literacy is frequently reported 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 means. Often Information Technology 

knowledge and skills (particularly coding skills) are used as a surrogate for digital literacy, but 

these skills are only one component of digital literacy. This study uses the research of Fraillon 

et al. (2019) that Digital Literacy relates both to how students learn to use digital technologies 

and how they can use digital technologies in their learning across other domains. The 

Australian Federal Government has been proactive in addressing the concerns about Australiaôs 

gap in digital literacy through the 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 a sub-learning area of Digital Technologies, which focuses 

on giving students knowledge, understanding and skills to ñdesign, create, manage and evaluate 

sustainable and innovative digital solutions to meet and redefine current and future needsò 

(Australian Curriculum 2019a).  

The Australian Curriculum learning area of Technology 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 and production skills. 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 years seven 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 opportunity to work on activities such as ñinteractive 

web applications, or programmable multimedia assets, or simulations of relationships between 

objects in the real worldò (Australian Curriculum 2019a). 

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

ñwill have the opportunities to analyse problems and design, implement and evaluate a range 
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of digital solutions, such as database-driven websites, and artificial intelligence engines, and 

simulationsò (Australian Curriculum 2019a). 

The Australian Curriculum Digital Technologies learning area focus for foundation to year ten 

is on various types of problem-solving, often using coding. There appears to be a perception 

drawn from the current curriculum that IT equates to coding. As part of this research, studentsô 

perceptions of Information Technology have been thoroughly 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 2019c) and Science (Australian Curriculum 2019d) learning areasô focus also 

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 Harris-Bowlsbey (2017) into student subject selection 

and career decisions outlines that both can be affected by experiences in life, deeply held 

values, self-knowledge, self-efficacy, and knowledge of careers. Adya and Kaiser (2005) also 

identify social factors (family, peer group, and media) and the structural factors (teachers and 

curriculum) that influence a studentôs self-efficacy and their outcome expectations of IT 

careers. Both studies have been used in this research to determine the factors best suited to 

influence student career decision making.  

This research identified that the current Australian Curriculum provides students with the 

ability to gain self-knowledge and self-efficacy in digital technologies, but there is limited 

focus on giving them knowledge of careers in this field.  

Professor Iwona Miliszewska, then President of the Australian Council of Deans of Information 

and Communications Technology, stated in her submission to the Australian 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 to be made. She attributed at least a partial lack 

of IT enrolments in higher education to poor and inaccurate IT career information. The 

Australian Government Department of Education, Skills and Employment (2019) list IT as 

essential to Australiaôs economy as part of their Delivering Skills for Today and Tomorrow 

report. The demand for IT professionals is projected to increase by 71,000 workers by 2024.
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Figure 2: Australian Domestic University En rolments in Information Technology (2001 ï 2016)  
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1.2 Research Questions  

The aim of this research was to investigate whether providing students with IT careers 

knowledge had an impact in their subject selection and career decisions, which in turn may 

have had an impact on IT enrolments for tertiary education. 

The overarching research question that has been developed to address the aim of this research 

is: 

How does an information technology career focused curriculum, using 

tech-savvy teaching tools, impact on year nine studentsô perceptions 

toward information technology careers? 

This research question will be further refined in the Literature Review chapter into a series of 

sub-questions, which will form the mixed methods research design, using both quantitative and 

qualitative research methods to address the question. 

The investigation involved: 

¶ the development of a tech-savvy curriculum unit with a focus on IT careers content that 

was tested in both private and public, suburban and rural junior high schools,  

¶ the development of a survey instrument to measure the change in student perceptions 

towards IT careers upon completion of the IT careers curriculum,  

¶ the quantitative analysis of the change in student perceptions to IT careers from before 

the IT Curriculum (Pre-Test) to after the IT Curriculum (Post-Test), 

¶ the qualitative analysis of student perceptions of IT careers after the IT Curriculum, 

through focus group discussion, and  

¶ the qualitative analysis of the IT class teacherôs views of IT careers after the IT 

Curriculum, through interview discussion. 

The term Tech-savvy has been defined in the Cambridge University Press (2015) dictionary as 

ñWell informed about or proficient in the use of modern technology, especially computersò. 

Numerous authors have used this term (Hechter and Vermette 2014; Walling 2012; Hockly 

2012; Hicks 2011; Hwang and Jackson 2011). For this research, the term tech-savvy has been 

used to refer to the technology focus that has been given to the curriculum intervention 

developed for the research. 

For the purpose of this research, the term junior high school refers to the phase of education in 

secondary schools for years seven to 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 Training 2015).  

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, Craig and Coldwell 2010 and Trauth et al. 2012). 

There has been little focus on the non-gender related issues of IT enrolments and career 

selection in senior secondary schools. Downes and Looker (2011) found that self-efficacy of 

computer use, both at school and at home, were key factors that influence studentsô 

(particularly females) plans to undertake computing and IT subjects in senior secondary school. 

Babin et al. (2010) found that parents were the strongest influences on a studentôs IT career 

decisions. Reid (2009) examined the gender gap in high 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 research on university students, examining the reasons for 

studentsô poor perceptions of IT, and gender imbalances leading to high levels of attrition in 

IT courses.  

The key findings from all of these studies have been that student perceptions play a significant 

role in studentsô subject selection, and their experiences in junior high school and senior high 

school IT subjects. Typically these subjects are delivered by teachers who have limited 

expertise or experience of IT and consisted of mundane, repetitive tasks which play a major 

role in the development of poor perceptions of students going forward into senior secondary 

education and tertiary education (Genrich, Toleman and Roberts 2014). 

Gottfredsonôs (2002, 2005) theory of circumscription, compromise, and self-creation identifies 

four career developmental stages in a studentôs life where they progressively discount career 

alternatives that do not meet their image of self (circumscription) and amend their self-image 

to accommodate real-world constraints in favour of other career alternatives (compromise). 

The third stage focuses on students in junior high school. Students start to become acutely 

aware of differences in social status: which occupations have higher status, what personal 

attributes are needed to get high-paying jobs. They also start to consider factors that drive 

perceptions of success, that is, what are the characteristics of success. During 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 focuses on students in senior secondary school, 

tertiary education, and early in their careers. By this final stage, students are only considering 

those careers that have not been rejected in the third stage. 

The challenge that this places on IT education and the IT industry is that students may perceive 

IT as mundane and repetitive therefore eliminating it from consideration as a career during the 

junior high school years through circumscription. Once this occurs it is very challenging to 

reverse their mindset. 

Brown and Lentôs (2012) Social Cognitive Career Theory (SCCT) highlights the importance 

that self-efficacy, as well as outcomes, expectations and other personal and environmental 

factors (e.g. gender, culture, barriers, and supports), play in shaping a studentôs self-image. 

SCCT examines the conditions that can limit or strengthen the ability to influence studentôs 

self-image. Personal, environmental and learning experience variables are seen to influence a 

studentôs interests and career choice goals.  

Adya and Kaiser (2005) discuss how 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 limiting a studentôs self-efficacy and 

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

Thomas and Allen (2006) investigated why Australian undergraduates decided not to pursue 

IT careers even with the amount of exposure to technology that they have in pre-tertiary 

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. Johnson and Miller 

(2002) contend that these careers are not attractive to students, particularly females, because of 

the manner in which they are advertised (i.e., a men-only environment, long hours that would 

not be conducive to a family). They believe that jobs in the 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 

the studentôs self-efficacy and their outcome expectations (Brown and Lent 2012). This 

research investigates whether a more appropriate IT curriculum for junior high school students 

combined with suitable teaching methods has the potential to raise the perceptions of the IT 

discipline and IT careers in secondary education students.  
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1. 4 Significance of the Research  

Dobson (2007) and Bagshaw (2015) have identified 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. The result is causing a gap between the IT skill levels of our young people and that of 

our competitor nations.  

The Australian Academy of Science (2019) acknowledges the ñcritically important role of the 

education system in starting a healthy pipeline of STEM (Science, Technology, Engineering 

and Mathematics) studentsò and a lack of understanding of STEM career options as key barriers 

for female participation in STEM careers (Figure 3). This research postulated that these same 

barriers are also apparent for male participation as well, especially in the IT component of 

STEM.  

This research examined the career-focused 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 (Australian Academy of Science 2019), and even less that specifically focuses on the 

subset of STEM, information technology. 

The significance of the research is that it provides governments and education agencies with a 

better understanding of the importance of teaching about careers in IT in secondary schooling. 

This will also provide further evidence for its use in higher-level STEM careers research. 

This research provides a four-week Information Technology (IT) Careers Curriculum, which 

is currently not present in the Australian Curriculum of Digital Technologies, to teachers in 

junior high school IT classes. This four-week curriculum has been developed to assist teachers 

to start breaking down the career progression barriers that are currently leading to limited 

numbers of students considering IT careers. 

An expected outcome of this research, and the four-week curriculum that will be developed, is 

the possibility of increased enrolments in senior secondary school IT classes, due to better 

career understanding, prior to transitioning from junior high to senior high school.  
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Figure 3: Career Progression Pipeline for Women in STEM (Australian Academy of Science (2019))  
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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 Met hodology  

This research explored whether providing students with detailed information in the form of a 

four-week careers-focused IT curriculum within their year nine IT subject had an impact on 

student interest in such careers. Students in different schools in the Toowoomba region were 

involved in undertaking a four-week IT Careers Curriculum during their year nine IT subjects.  

The data collection involved both 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 the four-week curriculum and immediately after 

the conclusion of the four-week curriculum. This was achieved through an online survey 

instrument. The qualitative phase expanded on the findings of the quantitative phase, through 

the use of student focus groups and teacher interviews.  

The survey was developed by combining questions from three existing career test instruments, 

including a Social Cognitive Career Theory Instruments (SCCT), and two Science, 

Technology, Engineering and Mathematics Instruments (STEM). The three instruments used 

all had high levels of reliability and were grounded in SCCT. The focus groups were conducted 

with a local convenience sample of students from the schools participating in the research. The 

teacher interviews were conducted with a local convenience sample of teachers from the 

participating schools in the research. The survey was pilot tested with knowledge experts and 

adjusted as was required.  

The research sample for this study consisted of state and private schools. Within each school, 

there was at least one IT teacher of junior high school students and their year nine IT subject 

students. 

The online questionnaire consists of a single section with thirteen items. The questionnaire 

contains instructions for completing the survey and the purpose of the survey. Studentôs school 

name and initials and day/month of birth were collected for coding to allow for matching 

between the first and second iteration of the survey. 
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1. 6 Data Analysis  

The quantitative data was examined as to whether the IT Careers Curriculum resulted in a 

statistically significant improvement between the two surveys in terms of studentsô perceptions 

of IT careers.  

Congruence method (pattern matching) analysis is a desirable technique for case study analysis 

(Yin 2014). This method was used to analyse the transcript data from student focus groups and 

the transcripts of teacher interviews.  

1. 7 Contributio n of  the Research  

The existing knowledge of student perceptions towards IT careers, especially during junior 

high school is limited. Most of the research to date on the 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 been located that deals specifically with junior high school students 

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 benefit both the academic and educational community.  

1. 7.1 Contribution to Academic Research  

This research provides a current and comprehensive review of the literature on the development 

of a studentôs career choices. It reviews Gottfredsonôs (1981) Circumscription and 

Compromise Theory to identify the critical age in the developmental stages in a studentôs life 

where a careers curriculum intervention will have the most impact. It examines Brown and 

Lentôs (2012) Social Cognitive Career Theory (SCCT), and how self-efficacy towards IT, 

affects studentôs career perceptions.  

1. 7.2 Contribution to Educational Practice  

Gottfredsonôs (1981) Circumscription and Compromise Theory and Brown and Lentôs (2012) 

Social Cognitive Career Theory (SCCT), is used as the theoretical underpinning of this study 

and the basis for the focus on the IT Careers Curriculum that has been developed in the 

research. The research reviews the most appropriate method of teaching and curriculum content 

for the IT Careers Curriculum and incorporates these findings into an IT Careers Curriculum 

within the current Australian Curriculum.  
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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 whether a working with children check (in Queensland this is called 

a Blue Card) was needed for the researcher. Once this high-level approval was received, each 

school must be contacted individually through the schoolôs principal, who will pass the 

information down to the relevant head of department, and then to the actual teachers. There are 

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

opportunities to research within schools. 

The research was also confined to schools in the Toowoomba region, a regional city in 

Queensland, and therefore 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 different ways, and this too may have an impact on the research. 

1. 9 Outline of the Thesis  

This thesis is organised into nine chapters. The structure is based on the recommendations of 

Perry (1998) and the University of Southern Queensland PhD Guidelines (USQ 2019). 

Chapter 1 provides background information on the study, the research problem, the 

overarching research question, the significance of the research, the research contribution, and 

the scope of the research. 

Chapter 2 systematically reviews the literature on the factors that affect student career choice 

and reveals the gap that exists in the current literature on changing student perceptions towards 

IT careers, revealing the scarcity of research conducted in the area of student perceptions 

towards IT careers beyond gender concerns. The current lack of IT Careers Curriculum  within 

the Australian National Curriculum is examined, and tech-savvy teaching tools are identified 

from the literature to inform the development of the IT Careers Curriculum in Chapter 4. 

Chapter 3 presents the details and justifies use of the proposed research methodologies 

employed in this research. The chapter begins with a description of the research philosophical 

paradigm used. It presents comparisons of quantitative and qualitative research strategies. The 

chapter also outlines the process for the development of the IT Careers Curriculum, the IT 

Careers Interest instruments, the student focus groups and teacher interviews. A description of 

the research orientation, ethical considerations, and validity are also provided. 
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Chapter 4 presents the Curriculum Design and Development for the IT Careers Curriculum, 

using tech-savvy teaching tools, that will be implemented and tested with year nine students to 

ascertain if it can influence studentsô perceptions towards IT careers. 

Chapter 5 presents the implementation of the IT Careers Curriculum, using tech-savvy 

teaching tools, with year nine students to ascertain if it can influence studentsô perceptions 

towards IT careers. It includes the primary researcherôs reflection on their involvement as an 

active participant, teaching the IT Careers Curriculum at one of the four schools. 

Chapter 6 discusses the quantitative analysis and findings of the data collected from two stages 

in the research plan. Firstly, a discussion is undertaken of the analysis and findings from the 

factor analysis that was used to reduce the number of items in the ITCI instrument to a small 

sub-set of the original set of identified instruments obtained from literature sources.  Secondly, 

the implementation and subsequent analysis and findings of the data collected from the ITCI 

instrument with the year nine IT classes, testing them prior to and immediately after they have 

undertaken the IT Careers Curriculum, to ascertain their change in perceptions towards IT 

careers is discussed. 

Chapter 7 discusses the qualitative analysis and findings of the data collected from the final 

two stages of the research plan, after the implementation of the IT Careers Curriculum to the 

year nine IT classes. Congruence method (pattern matching) analysis was used for both 

qualitative data sets ï the data from the year nine IT class student focus groups, and finally, the 

year nine IT class teachersô interviews. 

Chapter 8 presents a discussion of the research findings. The chapter provide a critical 

examination of the research results with discussions based on the context of the research 

method and reviewed literature. Discussions are structured around the overarching research 

question and seven sub-questions with a reflection on research work conducted and the 

presentation of the key themes emerging from this research. 

 Chapter 9 concludes the research by summarizing the findings which include the development 

of the IT Careers Curriculum. The contribution of research to the body of knowledge is 

discussed and implications of the research to theory and practice are presented. The chapter 

also discusses the limitations of the research, and recommendations for further research.  

1. 10  Summary of Chapter 1  

This chapter introduced the research study, and provided the basis upon which the rest of the 

thesis is constructed. The research background and motivation were presented for an overall 
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understanding of the research context. The research problem and overarching research question 

were identified. Justification of the research and the research methodology was then briefly 

introduced. The scope of 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. 
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Chapter 2 Literature Review  

2.1 Chapter Introduction  

Chapter 1 provided a background to the study, including a brief overview of the problem of 

dwindling enrolments in Information Technology classes, as well as the motivation for the 

study. In this Chapter, the issues outlined in Chapter 1 are expanded upon in order to provide 

a more detailed context for the study. The aim of this Chapter is 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 emphasis of 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 school-aged students 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 the IT field. This Chapter explores 

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 literature, the chapter is structured into three main areas 

including information technology enrolments and career selection, the current career 

development strategies used in career development interventions, and the literature used to 

inform the creation of the IT Careers Curriculum used in Chapter 3.  

Section 2.2 provides information about the IT enrolments and career selection in the 

Queensland context. It reviews the research undertaken into the limited numbers of students 

selecting IT courses in senior secondary schooling and at tertiary institutions. Gender 

differences in IT course selection are investigated as it is the most prevalent research that has 

been conducted. Finally, the non-gender factors to which researchers have attributed low 

enrolments in IT programs are investigated.  

Section 2.3 reviews the current career development theories used to investigate the careers 

choice development of school-age students. Gottfredsonôs (2005) theory of Circumscription, 

Compromise, and Self-creation is first investigated to determine the key student age groups 

where a studentôs self-career development occurs, and especially where careers are removed 

from further career exploration. Lent, Brown, and Hackettôs Social Cognitive Career Theory 

(SCCT) (2002, 2006) is then explored to identify the factors that influence student careers 
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decision making, including Banduraôs (1986) Social Cognitive Theory (SCT) on self-efficacy, 

and Lent et al. (2002)  personal and environment factors (gender, culture, barriers, and 

supports) that affect student career exploration and career selection. Finally, Adya and Kaiserôs 

(2005) social factors (family, peer group, and media), and structural factors (e.g. teachers and 

curriculum) are examined. 

Section 2.4 reviews the current foundation to year ten national curriculum, and investigates its 

impact on the curriculum being used in Australian schools, especially junior high school. It 

outlines the current gap about IT careers in the national curriculum and how this may impact 

on senior school subject selection and IT career choice.  

Section 2.5 focuses on the literature used to inform the creation of the IT Careers Curriculum 

that will be implemented in Chapter 3, and the results analysed in Chapters 4 and 5. The current 

research into digital media practices in education (wikis, blogs and podcasting) will be 

examined to inform the IT Careers Curriculum within the structure of the current Australian 

National Curriculum. 

Section 2.6 discusses the mixed-methods research approach that have been used in this thesis. 

The research sub-questions informed from the literature related to the quantitative and 

qualitative research methods are articulated in sections 2.6.1 and 2.6.2. 

2.2 Information Technology Enrolments and Career Selection  

Schools play a critical role in shaping studentsô aspirations for STEM careers (Holmes et al. 

2018). There is strong evidence that there is currently insufficient students participating in 

Science, Technology, Engineering and Mathematics (STEM) in upper high-school and tertiary 

studies to meet societal needs (Craig and Horton, 2009; Rodriguez et al. 2014; Kennedy, Lyons 

and Quinn, 2014; Kennedy, Quinn and Lyons, 2018; Prieto-Rodriguez et al. 2020). These 

negative trends have generated a great deal of discussion in the media (Smith, 2011; Tisdell, 

2014) and in political and economic publications (Deloitte Access Economics, 2017; Deloitte 

Access Economics, 2014; Education Council, 2015; Lowe, 2014; Prinsley and Baranyai, 2015) 

in Australia. 

Research into a direct causal link between attitudes and intention to participate in STEM 

courses from a systematic perspective (Appianing and Van Eck 2015; Potvin and Hasni, 2014) 

and in large scale international comparisons studies (Kjærnsli and Lie, 2011) both concur that 

attitudes have a substantial influence on young peoplesô future study or career orientation. 
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Over the past 20 years, the demand for qualified IT professionals has been high, yet there has 

been consistently low numbers of IT graduates in Australia (Downey et al, 2016; McLachlan, 

Craig and Coldwell-Neilson, 2016; von Hellens, Trauth and Fisher, 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 (Koppi and Naghdy, 2009; Byars-

Winston, 2014; Hajkowicz et al. 2016). There is a 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 female students entering the computing pipeline at high school level 

(Lang et al. 2016). The ópipelineô metaphor uses an óever-narrowingô pipeline to indicate the 

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 (Cannady et al. 2014, p. 444). 

Due to concerns in the gender equality seen in these enrolments and career selection, there has 

been much research focused on the gender imbalance in university enrolments and within the 

IT sector. To avoid the shortfall of scientists and engineers there is a need óto shore up [a 

countryôs] native talents by increasing the recruitment and retention of those who continue to 

be underrepresented in science, technology, engineering and mathematics ï women, as well as, 

underrepresented minoritiesô (Tsui, 2007, p. 555). Women are underrepresented in most STEM 

fields (Liben and Coyle, 2014; Wang and Degol, 2017), and ófemales continue to be less likely 

to pursue science, technology, engineering, and mathematics (STEM) careers than their male 

counterpartsô (Wang et al. 2013, p. 770). 

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, many in the form 

of targeted interventions (Craig 2015; Blickenstaff, 2005; Wang and Degol, 2017). These 

interventions take different forms and follow diverse approaches, and often look to reverse the 

female ópipeline leakageô by addressing environmental factors and issues at the school and 

student level (van den Hurk et al. 2019; Main and Schimpf 2017). 

Researchers have shown that girls generally use technology outside of school in similar 

numbers to boys (Mims-Word, 2012; Underwood, 2016). In a report from the International 

Computer and Information Literacy study (ICILS) (De Bortoli et al. 2014) it was noted that 

Australian girlsô computer information literacy was significantly higher than boys. Despite this, 

girls generally had a lower interest in studying IT (Craig 2015; Gorbacheva and Coldwell-

Neilson 2016). 
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Some of the findings from the gender research and subsequent research has also investigated 

the non-gender issues of the current curriculum and teaching as factors contributing to the 

decline. Most of the research investigated the perceptions of either senior high school or 

university students.  

Lasen (2010) conducted focus groups with Queensland senior high school students to 

investigate their perceptions of Information Technology subjects. The research identified 

several factors that deter females from IT education and career pathways. One major barrier 

was girlsô experience in junior high school IT subjects ñwhich had been typically delivered by 

teachers with limited expertise and constituted by mundane, repetitive tasksò (Lasen 2010).  

Students in the study acknowledged the pervasiveness of IT in the workplace but perceived 

that they could continue to hone their skills on a needs basis and, indeed, were routinely and 

purposefully using computers on a daily basis at home.  

A lack of understanding of the different foci of the senior IT curriculum was evident among 

the students in the research, with many associating senior IT subjects with programming and 

other highly technical skills. It was also discovered that many of these students expressed an 

aversion to programming (Lasen 2010).  

First year university studentsô perceptions of IT as a career was investigated by Thomas and 

Allen (2006). They identified that there were numerous stereotypes, often depicted in the media 

that affect studentsô perceptions of the selecting IT studies and careers. The students surveyed 

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 recommended that the way in which computer personnel are 

depicted in the media, such as girlsô magazines that target the early teen market, could be used 

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

job  they might consider. 

Thomas and Allen (2006) also found that students had chosen to withdraw from IT as a subject 

at school and a possible career path by year ten of their schooling. They identified gender 

differences in their reasons for giving up IT, ñwith females listing computer illiteracy and 

dislike of being called a nerd as their main reasons and males listing boredom, teachers not 

being encouraging and little creativity as their main reasons for stoppingò (Thomas and Allen 

2006). The students in the research were surveyed about their perceptions of the IT industry. 

The analysis of the survey found that female students were significantly more negative about 

the IT industry than male students. The survey investigated the technical versus non-technical 
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issue in perceptions of an IT career. The majority of the participants believed that an IT job 

consists mainly of technical work and working at a computer (Thomas and Allen 2006).  

Rosenbloom et al. (2007) investigated how the differences between the perceptions of each 

gender towards a career have an impact on career choice. Thomas and Allen (2006) determined 

that students felt that their perceptions of an IT career came from schooling, friends and the 

media as their main sources of knowledge of the area. Annabi and McGann (2019) found that 

misperceptions about the nature of IT university programs, careers, and job prospects were all 

factors in the limited number of students enrolling in IT. Their study provided a longitudinal 

account of the changes in student perceptions of IT in college students.  

The ongoing challenges of gender and the study of IT in New South Wales, South Australia 

and Victorian secondary schools was investigated by Lynch (2009) as the focus of an 

Australian Learning and Teaching Council (ALTC) project in 2005-2007 into Gender and IT. 

The research found that students held several misconceptions about the focus of IT curriculum 

taught in high schools and career opportunities in the IT sector. The research recommends 

strategies to counter these misconceptions through curriculum change. Craig and Coldwell 

(2010) undertook a gender-based careers initiative with secondary school girls aged 14 to 18. 

These students were shown a range of IT career opportunities available in information 

technology over a two-day showcase event involving industry speakers from a wide variety of 

areas within the sector. The initiative resulted in over two-thirds of the students indicating that 

they would consider a career in IT. Trauth et al. (2012) explored the gender issue in more depth, 

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, McKay and Lang (2006, 2007) investigated the gender differences in students choosing 

to study IT courses at universities. They found that while there had been many strategies 

implemented in the 1990s, which were primarily focused on increasing numbers, these 

strategies had not addressed the issues of reviewing and reforming curriculum, teaching and 

assessment practices. Margolis and Fisher (2003) examined the same concerns in the USA 

context where they identified student experience and curriculum as affecting IT career 

selection.  

Globally, there are several other non-gender factors that researchers have attributed to low 

enrolments in IT programs over the last fifteen years, including abysmal economic conditions 
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and decreasing demand for IT jobs after the dot-com bust in the early 2000s (Dick et al. 2007; 

George et al. 2005).  

Curriculum quality and relevance to industry have also been identified as reasons students 

stopped choosing IT programs and careers (Firth, Lawrence, and Looney 2008; Firth et al. 

2011; Scott et al. 2009).  

Individual factors, such as studentsô self-efficacy, attitudes, outcome expectations, social 

support, and social norms, have also been identified by researchers as reasons students did or 

did not choose IT programs and careers (Benamati and Rajkumar 2013; Koch and Trower 

2011). 

Akbulut-Bailey (2012) found that social support, self-efficacy, outcome expectations, and 

interests independently and cumulatively affect students' choice to study IT. Joshi and Kuhnôs 

(2011) research identified that studentôs attitudinal beliefs towards IT, such as 

software/programming skill self-efficacy and technical, income, leadership, and job-variety-

related work values have significant influence on studentsô attitudes. They found that these 

beliefs are derived from a studentôs interaction with others (family members, friends, teachers, 

and partners), and have a significant impact on IT attitudes. Babin et al. (2010) examined the 

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 perceive IT represents perhaps the most often investigated and cited 

non-gender factor that influences IT enrolment (Benamati and Rajkumar 2013; Akbulut-Bailey 

2012; Walstrom and Schambach 2012). Since the mid 2000ôs, prospective students held highly 

negative misperceptions about IT studies, related professions, and job availability (Granger et 

al. 2007; Benamati and Rajkumar 2013).  

The type of work associated with a job was rated as an important issue in their deciding on a 

career or future studies (Scott et al. 2009). They found that students had little knowledge of IT 

and perceived it to be narrowly focused to work that was either sitting at a computer or coding.  

Thomas and Allen (2006) recommend that the problem needs to be tackled in the early years ï 

primary and lower secondary school. As students say that much of their knowledge of IT as a 

career comes from school, the school curriculum should be examined to determine if it is 

suitable for both genders. This could include the curriculum itself or the way in which it is 

taught and assessed.  
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The factors that contribute to low participation rates in senior secondary school IT courses was 

explored by Downes and Looker (2011). They found that in addition to gender and the studentôs 

beliefs about the value of the course, studentsô decision to study IT courses are also affected 

by the amount of use of IT a student has at school and at home. 

The key findings from all these studies have been that student perceptions play a significant 

role in studentôs subject selection, and the experiences of junior high school IT subjects. 

Schools are one place where all students should be encouraged to think and work positively 

with technology (De Bortoli et 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 classroom settings 

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 message to students. 

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 secondary education and tertiary 

education (Genrich, Toleman and Roberts 2014). 

The following section of the literature review investigates the current career development and 

intervention theories. It examines how students develop their career related perception, at what 

stage in a studentôs educational journey changing their career-related perceptions would have 

the highest impact, and how these theories can be used to improve student perceptions of IT 

careers. The literature identified in this section will form the basis for the methodologies used 

in this research.  

2. 3 Career Development Theories  

Student career paths are affected by many variables, including their personal attributes 

(interests, abilities, values), learning and socialisation experiences, and the resources, 

opportunities, and barriers afforded by their environments. Career paths are created not by any 

one of these forces, but rather by the complex interactions among them (Brown and Lent 2012).  

Career development is the search for a life career that fits our own concept of who we are, both 

socially and psychologically (Gottfredson 2006). The process of career development plays out 

over multiple stages of a personôs career, such as education (early schooling through to tertiary 

studies), gaining employment, mid-career changes, and retirement. Career development 
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theories provide methods for explaining how different factors operate together to determine 

career choices over a personôs life.  

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

junior high school and senior high school. Students begin to clarify their career identity 

(Erikson 1963), develop an awareness of career interests, and undertake career-related tasks, 

such as career planning and career exploration, as they increasingly think about their future 

career (Super 1990). Good career development is therefore essential as part of junior high 

school to senior school curriculum, ñit is crucial to consider career education as a key 

curriculum addition to adolescentsô schoolingò (Creed et al. 2007).  

The Ithaca Group (2019) was commissioned by the Australian Government Department of 

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

define career education as: 

The development of knowledge, skills and attitudes through a planned program of 

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 development theory underpins the theoretical methods used to establish career 

education practices, both nationally and in schools.  

Niles and Harris-Bowlsbey (2017, pp. 35-6) have summarised the key career development 

theories (Table 1) that are currently used by career development researchers. 

Theory Theorists Orientation  Key Constructs 

Work Adjustment  Rene Dawis 

Lloyd Lofquist 
¶ Trait-factor 

¶ Career choice / 

adjustment 

¶ Satisfaction 

¶ Satisfactoriness 

¶ Person-in-an environment 

¶ Correspondence 

Life-space, Life-

Space 

Donald Super ¶ Developmental ¶ Life span 

¶ Career stages 

¶ Career development tasks 

¶ Life space 

¶ Self-concept 

¶ Career maturity 

¶ Career adaptability 

Personality Theory 

of Career Choice 

Anne Roe ¶ Personality Theory 

/ Psychodynamic 

¶ Early childhood experiences 

¶ Needs hierarchies 

¶ Field / Level 

Circumscription, 

Compromise and 

Self-Creation 

Linda 

Gottfredson 
¶ Developmental/ 

sociological 

¶ Career choice 

development  

¶ Circumscription  

¶ Compromise 
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Vocational 

Personalities and 

Work Environments 

John Holland ¶ Person-

Environment  

¶ Career choice 

¶ Congruence 

¶ Consistency 

¶ Differentiation 

¶ Vocational identity 

Learning Theory of 

Career Counselling 

John Krumboltz ¶ Social learning 

¶ Career choice 

development 

¶ Learning experience 

¶ Self-observation generalisations 

¶ World view generalisations 

¶ Task-approach skills, actions 

¶ Planned happenstance 

Social Cognitive 

Career Theory 

Robert Lent, 

Steven Brown, 

Gail Hackett 

¶ Social cognitive  

¶ Career choice 

development 

¶ Self-efficacy 

¶ Outcome expectorations 

¶ Personal goals 

¶ Triadic reciprocal model 

Cognitive 

Information 

Processing 

Approach 

Gary Peterson, 

James Sampson 

Jr., 

Robert Reardon,  

Janet Lentz 

¶ Cognitive career 

choice 

¶ Pyramid of information 

processing CASVE cycle 

¶ Executive processing domain 

¶ Career thoughts inventory 

Career Construction 

Theory 

Mark Savickas ¶ Differential, 

developmental, 

and dynamic 

perspective of 

careers 

¶ Vocational personality 

¶ Life themes 

¶ Career Adaptability  

¶ Career Style interview 

Integrative Life 

Planning 

L. Sunny Hansen ¶ Contextual career 

choice / 

adjustment 

¶ Social justice 

¶ Social change 

¶ Connectedness 

¶ Diversity 

¶ Spirituality 

¶ Integrative life planning 

inventory 

Postmodern Vance Peavey 

 

 

¶ Constructivist ¶ Meaning-making 

Larry Cochran ¶ Narrative ¶ Career problem 

¶ Life history 

¶ Future narrative 

Chaos Theory of 

Careers 

Robert Pryor, 

Jim Bright 
¶ Self-organisation 

and change; 

phenomenalist 

¶ Attractors 

¶ Patterns 

¶ Patterns and Fractals 

Table 1: Key careers development theories  

This research focuses on the two key theories that investigate the career choice development 

of school age students (Gottfredsonôs Theory of Circumscription, Compromise, and Self-

Creation and Lent, Brown and Hackettôs Social Cognitive Career Theory). While Krumboltzôs 

Learning Theory of Career Counselling also focused on career choice development, it was not 

selected due to its focus within the workplace of individuals currently employed, which is 

beyond this research. The other career development theories listed in Table 1 were not selected 

as their focus was not on career choice development of school age students. 
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2. 3.1 Gottfredsonôs Theory of Circumscription, Compromise, and Self -

Creation  

Gottfredsonôs (2002, 2005) theory of Circumscription, Compromise, and Self-creation 

describes the process of formulating career aspirations in childhood and adolescence. 

Gottfredsonôs theory was developed to address the question ñwhy do children seem to re-create 

the social inequalities of their elders long before they themselves experience any barriers to 

pursuing their dreams?ò (2002, p. 85). The theory examines the compromises people make in 

their career aspiration, particularly as they relate to gender-typed learning and experiences. 

Compromise involves the process of limiting career choices due to prestige, gender-type, and 

field of interest (Gottfredson 1981). Gottfredsonôs theory emphasizes the view that ñcareer 

choice is an attempt to place oneself in the broader social orderò (Gottfredson 1996, p. 181). 

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

People distinguish occupations according to the dimensions of ñmasculinity-femininity, 

occupational prestige, and field of workò (Gottfredson 2002, p. 88). Gottfredson (2005) asserts 

that ñoccupational prestige is positively correlated with the degree of intellectual capacity 

required for job performanceò. A personôs self-concept interacts with their occupational 

stereotypes. When people make career decisions, they determine the suitability 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 (least important). The ñzone of acceptable occupational alternativesò or 

ñsocial spaceò (2002, p. 91) represents a personôs perception of their fit in society. Gottfredson 

contends that people compromise because they typically search for a good enough occupation, 

rather than for a great one. This is because a great choice requires more intensive values 

clarification and determination of alternative rather than a good enough one. People become 

indecisive when they perceive the options within their social space as undesirable. 

Occupational satisfaction hinges on the degree to which ñthe compromise allows one to 

implement a desired social self, either through the work itself or the lifestyle it allows self and 

familyò (2002, p. 107). 

Circumscription involves the process of eliminating unacceptable occupational alternatives 

based primarily on gender and prestige; and highlights the fact that young people begin 

eliminating occupational options ñas soon as they are able to perceive essential distinctions 

among people and livesò (Gottfredson 2002, p. 131). The circumscription process is guided by 

five principles (2002, pp. 94-95).  
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The first principle notes that circumscription is guided by the growing capacity of students to 

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 

linked with oneôs self-concept, occupational preferences reflect attempts to both implement 

and enhance it.  

The third principle is that students begin to grapple with more complex distinctions among 

people (for instance, perceptions related to prestige) while they are still in the process of 

integrating more concrete phenomena, such as gender-roles, into their self-conceptions.  

The fourth principle emphasizes the belief that students progressively eliminate occupational 

options as their self-concepts become clearer and more complex. At the same time, Gottfredson 

notes that ñpeople reconsider options they have ruled out as unacceptable in gender-type é 

and prestige only when they are prompted to do so by some formative new experience or some 

notable change in their social environmentò (2002, p.95).  

Finally, the circumscription process is gradual and not immediately obvious despite its strong 

effect on the person undergoing it. The theory provides concepts describing boundaries and 

motivational dimensions related to the formation of career aspirations (Herr, Cramer, and Niles 

2004). Gottfredsonôs (1981, 2002, 2005) theory of career development, identifies the 

importance of self-concept and how work can provide meaning and purpose in an individualôs 

life (Jena and Nayak 2020). 

Hu et al. (2020) and Cochran et al. (2011) investigated the relationship between adolescent 

occupational aspirations and midlife career success in mental health. The model for adolescent 

occupational aspirations was derived from Gottfredsonôs (1981) theory of Circumscription and 

Compromise. These two research papers examined whether parental socioeconomic status 

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

achievement in later life.  

Miyamoto and Wicht (2020) utilised Gottfredsonôs (1981, 2002, 2005) theory of career 

development in their investigation of age-related changes in adolescents' occupational 

aspirations. Their research examined the effects of socioeconomic status (SES) of aspired 

occupations on a longitudinal basis across 30 years, finding the developmental trajectories of 

the SES of occupational aspirations seem to be similar across age-cohorts. These principles 
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operate throughout the stages of cognitive development (Table 2) that Gottfredson (1996) 

delineated to describe the circumscription process. 

Gottfredsonôs  Stages  Description of Circumscription Process 

Stage One: Orientation to 

Size and Power 

The first stage occurs between ages three and five (kindergarten and early 

schooling); and reflects the onset of object constancy in cognitive 

development. At this stage, students classify people in simple terms such as 

big and little, strong vs. weak, orienting themselves to the size difference 

between themselves and adults. During this stage, students also start to 

recognise occupations. It is during this time that they start to move away from 

reporting that they would like to be animals and fantasy characters when they 

grow up (Gottfredson 2006). There is little discounting of actual careers 

happening this early in their development. 

Stage Two: Orientation to 

Gender Roles 

This stage occurs between ages six and eight (primary school). Here, students 

become aware of the different gender roles of men and women. They think 

dichotomously ï good / bad, rich / poor ï and attempt gender role stereotypes 

as behavioural imperatives. Their occupational aspirations reflect a desire to 

behave in ways that are appropriate to their gender, manifesting in their belief 

that certain jobs are for men and certain jobs are for women. It is during this 

stage that students develop their ñtolerable-gender-type é boundaryò 

Gottfredson 2005). It is during this time that work specific to female careers 

in Science, Technology, Engineering and Mathematics (STEM) should start 

to be applied before the female students have discounted these types of 

careers (Gottfredson 2006). 

Stage Three: Orientation to 

Social Valuation 

During this stage, which occurs between ages nine and thirteen (late primary 

and junior high school), students think more abstractly and become aware of 

social class and prestige, they are acutely aware of differences in social status: 

which occupations have higher status, what personal attributes are needed to 

get high-paying jobs. Students start to consider factors such as what makes 

someone be considered successful. They reject occupations not in line with 

their perceived ability levels nor approved of by their social reference group, 

social class and ability determine the tolerable-level boundary which 

represents the lower limit of occupations they are willing to consider (which 

occupations are beneath them and, therefore, not worthy of their 

consideration). Students also establish a tolerable-effort level based on the 

upper limit of effort they are willing to exert and the risks they are willing to 

take (occupational goals that are not beyond their ability to achieve). 

Together, these levels determine the zone of occupations students consider 

acceptable (Gottfredson 1996). They eliminate from further consideration 

any career path that they see as too low in prestige, irrelevant, mundane or 

that seem to be out of reach in terms of ability or effort required (Gottfredson 

2006). 

Stage Four: Orientation to 

the Internal, Unique Self 

During this stage, which starts at age fourteen (senior schooling and tertiary 

education), adolescents become more introspective and self-aware. Engaging 

in more abstract thinking than before, adolescents begin identifying internally 

generated goals and self-concepts and explore occupational options 

congruent with these. As Gottfredson note, ñvocational development erupts 

into conscious awareness during Stage fourò (2005, p. 81). This stage features 

a shift as emphasis turns from eliminating unacceptable options to identifying 

those that are preferred and acceptable. It is now that the process of 

compromise appears. Compromise involves eliminating options because of 

factors such as their perceived inaccessibility. Compromise may be 

anticipatory (prior to actual encounters with external barriers) or experiential 

(after actual encounters with external barriers). 

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 their self-concepts. However, 
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Gottfredsonôs theory highlights the importance of interventions to young people in earlier 

stages of development, often in the form of career education programs. Such programs should 

focus on helping young people explore a full range of occupational options to promote 

systematic exploration in career choice (Gottfredson 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 

sensitive to studentsô level of cognitive development, expose 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 studentsô perceptions of 

IT is that it is 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  Hackettôs Social Cognitive Career Theory (SCCT)  

Social cognitive career theory (SCCT) (Brown and Lent 1996; Lent 2005, 2013; Lent and 

Brown 2002, 2006; Lent et al. 1996; Lent, Brown and Hackett 2002) provides a conceptual 

framework for understanding how people develop career-related interests, make career choices, 

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

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

some linkages to Krumboltzôs learning theory of career counselling (LTCC) (Mitchell and 

Krumboltz 1996). Lent et al. (1996) noted, however, that SCCT differs from Krumboltzôs 

theory in several ways. ñSCCT is more concerned with the specific 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 

individuals emphasize personal agencyò (p. 377). Lent (2013) views SCCT as a model that is 

complementary to trait-factor and developmental models of career behaviour. 

Social  Cognitive Theory (SCT)   

SCCT draws heavily from Banduraôs (1986) Social Cognitive Theory (SCT). Specifically, 

SCCT incorporates Banduraôs triadic reciprocal model of causality, which assumes that 

personal attributes, the environment, and overt behaviours ñoperate as interlocking 

mechanisms that affect one another bi-directionallyò (Lent et al. 1996, p. 379). Within this 

triadic reciprocal model, SCCT highlights self-efficacy beliefs, outcome expectations, and 
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personal goals. Thus, SCCT also incorporates research, applying self-efficacy theory to the 

career domain (Hackett and Betz 1981; Lent and Brown 2002; Lent and Hackett 1987). 

Bandura (1986) defines self-efficacy beliefs as ñpeopleôs judgements of their capabilities to 

organise and execute courses of action required to attain designated types of performancesò (p. 

391). Self-efficacy beliefs are dynamic self-beliefs and are domain specific. Self-efficacy 

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 decision-making process. We move 

towards those occupations requiring capabilities we think we either have or can develop. We 

move away from those occupations requiring capabilities we think we do not possess or that 

we cannot develop. 

Bandura (1986) posits four sources that shape self-efficacy beliefs:  

1) personal performance accomplishments,  

2) vicarious learning,  

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 domain-specific, self-efficacy 

beliefs, and failures lead to more negative or weaker domain-specific beliefs. 

Outcome expectations are beliefs about the outcomes of performing specific behaviours. 

Outcome expectations include our beliefs about ñextrinsic reinforcement (receiving tangible 

reward for successful performance), self-directed consequences (such as pride in oneself for 

mastering a challenging task), and outcomes derived from the process of performing a given 

activityò (Lent et al. 1986, p. 381). Outcome expectations influence job behaviour to a lesser 

degree than self-efficacy beliefs. Thus, outcome expectations are what we imagine will happen 

if we perform specific behaviours. 

Personal goals also influence career behaviours in important ways. Personal goals relate 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, self-efficacy, and outcome expectations is complex and occurs 

within the framework of Banduraôs (1986) triadic reciprocal model of causality (personal 

attributes, external environmental factors, and overt behaviour). This model describes how 

personal inputs (predisposition, gender, and race) interact with contextual factors (culture, 
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geography, family, gender-role socialisation) and learning experiences to influence our self-

efficacy beliefs and outcome expectations. Self-efficacy beliefs and outcome expectations, in 

turn, shape our interests, goals, actions, 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 decisions about what behaviours to 

undertake (Bandura, et al. 1977; Betz and Hackett 1981), the effort exerted and persistence in 

attempting those behaviours (Barling and Beattie 1983; Brown and Inouye 1978), the 

emotional responses (including stress and anxiety) of the individual performing the behaviours 

(Bandura  et al. 1977; Stumpf et al. 1987), and the actual performance attainments of the 

individual with respect to the behaviour (Barling and Beattie 1983; Locke et al. 1984; Schunk 

1981; Wood and Bandura 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) explored the relation of self-efficacy to educational choice and performance, 

by assessing the extent to which self-efficacy, in conjunction with other relevant variables, 

predicted academic grades, persistence, and perceived career options within science and 

engineering fields. They found that self-efficacy contributed to the prediction of grades, 

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

Within the school environment, mastery experience in a study area was the most important 

source of self-efficacy (Usher and Pajares 2009). Contextual factors such as gender, ethnicity, 

academic ability, and career areas also influence a studentôs self-efficacy.  

The relationship between the social cognitive variables of career decision making self efficacy 

and perceptions of barriers in career exploration was investigated by Gushue et al. (2006). Their 

research identified that career decision making, self efficacy influenced studentsô career 

development and career exploration behaviours.  

Pinquart et al. (2002) investigated whether academic self-efficacy and grades in school at the 

ages of twelve to fifteen would be associated with job satisfaction at the age of twenty-one. 

The research found that individuals with high self-efficacy and better grades were more likely 

to be satisfied with their jobs. The researchers propose that ñcareer success may profit from 

school-based interventions that focus on the increase of academic self-efficacy and academic 

capabilitiesò (p. 344). 
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Self-efficacy in the sciences of junior high school students was investigated by Britner and 

Pajares (2005). The confidence with which students approach science has been acknowledged 

as a potentially powerful influence (Whigham et al. 1999; Britner and Pajares 2001; 

Kupermintz 2002; Lau and Roeser 2002). A studentôs belief in their ability to succeed in 

science tasks,  courses,  or  activities,  or  their science self-efficacy,  influences  their  choices  

of science-related activities, the effort they expend on those activities, the determination they 

show when encountering difficulties, and the ultimate success they experience in science 

(Bandura 1997; Britner and Pajares  2001; Zeldin and Pajares  2000). Students were found to 

shape their choices for science in a variety of ways across time. There is an interplay of self

efficacy with respect to science, occupational images of working scientists, relationship with 

significant adults and perceptions of school science (Cleaves 2005). This makes self-efficacy 

a prime focus for science educators who want to increase student accomplishment and 

engagement in science. 

The heuristics students use as they form their mathematics self-efficacy was examined by 

Usher (2009). Students with high mathematics self-efficacy reported having high levels of 

achievement in mathematics. Bandura (1997) identified that the interpretations students make 

of their past successes and failures serve as an important source of information about their self-

efficacy. Mastery experience was also found to be a powerful source of self-efficacy. When 

students feel they have mastered requisite subskills, when they have accomplished difficult 

tasks, when they interpret performances as successful, they develop a robust belief in their 

personal efficacy (Bandura et al. 1977).  

Compeau and Higgins (2015) discuss the role of individuals' beliefs about their Information 

Technology (IT) self-efficacy in the determination of IT use. IT self-efficacy was found to 

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 

self-efficacy and outcome expectations were found to be positively influenced by two factors, 

the encouragement of others and others' use of IT in their work group. The research found that 

self-efficacy represents an important individual trait, which moderates organizational 

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

The relationship gender plays in studentsô self-efficacy towards Information Technology has 

been identified by numerous researchers as a factor in the limited number of females studying 

and choosing IT careers. Parental support, teacher expectation and social support for using IT 

have been identified as factors that influence a studentsô self-efficacy towards IT. 
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The relationships between genders towards IT self-efficacy, perceived parental support, 

perceived teacher expectations, and perceptions of the nature of IT instruction were explored 

by Verkiri (2009). Perceived teacher expectations and parental support were positively 

associated with studentsô self-efficacy. Perceptions that IT learning activities were creative and 

personally meaningful was a significant predictor of studentsô interest in IT. The findings of 

this study indicated that men and womenôs self-efficacy are differentially affected by parents, 

teachers, and IT instruction. 

Vekiri and Chronaki (2008) examined the relationship between home IT experiences, 

perceived social support for using IT, and self-efficacy about IT learning with primary school 

students. The research found that all students used IT at home but identified that there were 

gender differences in the amount and type of IT use. Perceived support from parents and peers 

to use IT were identified as factors that contributed to positive IT self-efficacy and value 

beliefs.  

The effects of self-efficacy on the academic and career choices of females who selected a career 

in mathematics, science, and technology was investigated by Zedlin and Pajares (2000). The 

research found that women had to have a higher level of perseverance and resiliency than men 

to overcome academic and career obstacles in male-dominated career domains than for females 

operating in more traditional fields. 

2.3.2 Lent, Brown and Hackett ôs Social Cognitive Career Theory (SCCT)  

Social cognitive career theory (SCCT) (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; Lent and Brown 2020) is particularly useful in addressing the two areas 

of career concern: performance attainment and persistence at overcoming obstacles. 

Performance is influenced by ability, self-efficacy, outcome expectations, and goals. Ability 

affects performance both directly and indirectly through influencing self-efficacy and outcome 

expectations. According to Lent and Brown (1996), ñHigher self-efficacy and anticipated 

positive outcomes promote higher goals, which help to mobilize and sustain performance 

behaviourò (p. 318). Problems in career development emerge when individuals prematurely 

foreclose on occupational options due to inaccurate self-efficacy, outcome expectations, or 

both, and when individuals forego further consideration of occupational options due to barriers 

they perceive as insurmountable (Lent 2013). Career development interventions in SCCT are 

often directed towards self-efficacy and outcome expectations. 
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ñThe basic process for facilitating interest exploration é include assessing discrepancies 

between self-efficacy and demonstrated skill and between outcome expectations and 

occupational informationò (Brown and Lent 1996, p. 357). Students can be helped to modify 

their self-efficacy beliefs in several ways. When ability is sufficient but self-efficacy is low due 

to factors such as racism and gender-role stereotyping, students can be exposed to personally 

relevant, vicarious learning opportunities. Students with sufficient ability but low self-efficacy 

can also be encouraged to gather ability-related data from friends, teachers, and others to 

counteract faulty self-efficacy. Educators can also work collaboratively with these students to 

construct success experiences to strengthen weak self-efficacy. In processing these success 

experiences, educators can challenge students when they identify external attributions for their 

successes and disregard internal, stable causes for their successes. Thus, the four sources of 

self-efficacy can be used as organising structures for career interventions (Lent 2005).  

Rogers and Creed (2011) used social cognitive career theory to investigate career choice, such 

as career planning and career exploration with senior secondary school students in an 

Australian context. They investigated the three main social-cognitive variables of self-efficacy, 

outcome expectations and career goals, on studentsô career planning and career exploration. 

Career exploration was found to be associated with career goals, and career planning was 

associated with self-efficacy.  

The role of personality, social supports, and the SCCT variables of self-efficacy, outcome 

expectations and goals in explaining the career readiness of studentsô in their career planning 

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 with self-efficacy.  

Rogers and Creed (2011); Rogers et al. (2007) both indicate that studentôs career planning 

results from having high self-efficacy in their chosen career area and a studentôs career 

exploration results from having clear goals and good social support. 

Social Cognitive Career Theory (SCCT) highlights the importance that self-efficacy, as well 

as outcomes expectations and other personal and environment factors (gender, culture, barriers, 

and supports) play in shaping a studentôs self-image. SCCT examines the conditions that can 

limit or strengthen the ability to influence studentôs self-image. Personal, environmental and 

learning experience variables are seen to influence a studentôs interests and career choice goals.  
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2.3. 3 Adya and Kaiser (2005) Social and Structural Factors  

Ashcraft et al. (2012) report that both student genders have either little knowledge, or an 

incorrect perception, of what an IT career involves. Girls typically see an IT career as for men 

not women and think that it is ónerdyô and involves sitting at a computer for most of the day 

with little interaction with other people (Ashcraft et al. 2012). In promoting IT, many programs 

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

There are many factors which are known to influence girlsô disinclination to pursue IT studies 

further, including the influence of parents, family and peers; 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 (Hunter and 

Boersen 2017; Hunter and Boersen 2016; Gorbacheva et al. 2014; Craig, Fisher and Lang, 

2007; Lang, 2010; Bain and Rice, 2006; Ashcraft et al. 2012; Clayton, Beekhuyzen and 

Nielsen, 2012). 

Although there have been many intervention programmes implemented to improve the gender 

imbalance in the IT profession, gender diversity in practice has not improved significantly 

(Gorbacheva 2019; Craig, 2015; Loiacono et al, 2016; Trauth, 2017). Gorbacheva, Craig, 

Beekhuyzen, and Coldwell-Neilson state that ómore empirical evidence is required to confirm 

[the] assumption that career intentions lead to career choiceô (2014, p. 298). 

Adya and Kaiserôs (2005) model focused primarily on girlsô career choices investigating how 

social factors (family, peer group, and media), and the structural factors (teachers and 

curriculum) can play a role in either strengthening or limiting a studentôs self-efficacy and their 

outcome expectations of IT careers, leading to career choices. These social and structural 

factors have been applied more generally to both genders in the following research.  

Social Factor: Family  

According to Dryler (1998), during childhood and adolescence, one of the most influential 

contexts of socialisation is the family. Barker and Aspray (2006, p. 25) supports Dryler (1998) 

and state that ñschool policies and teachers can have a significant influence on students, but no 

influence is greater than that of familyò. Family expectations, influenced by the cultural setting 

of the family, have been found to contribute towards the decisions of students to enter IT 

education and careers (Lang and McKay 2006). Quite possibly, the economic situation of the 

family also plays a role in studentsô technical career choices, with a large number of families 

having both parents in the paid workforce (Lang and McKay 2006). In their study of Australian 
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IT enrolment factors and trends, Lang and McKay (2006) found that ñthe emergent trend is of 

high family expectations influencing career choices of students, and supports the earlier 

findings that technically educated parents strongly influenced career path of their daughtersò 

(Lang and McKay 2006, p. 54). Dryler (1998) found that the influence of families, especially 

parents, on a studentôs career choice was mostly through choosing IT as a career themselves or 

actively engaging in the use of technology. Still, while many students gather career knowledge 

from family members, who act as role models for a variety of professions, due to low numbers 

currently in the IT profession, few would have had personal exposure to IT professionals apart 

from their school teachers.  

Relationships with parents and siblings are usually the strongest early relationship and involve 

exposure to the possible and appropriate roles for both genders (Barker and Aspray 2006). 

Students may also be exposed to unintentional and subtle gender bias in the home by parents 

(Gürer and Camp 2002). Parents are often unaware that they are teaching their children gender 

roles through nonverbal cues as their own gender orientations are firmly established (Henslin 

1999). ñThese lessons continue throughout childhoodò (Henslin 1999, p. 73). Students are keen 

observers and notice the role their parents take in everyday life (Margolis and Fisher 2002, p. 

21), and students frequently model their behaviour on their same-sex parent (Moorman and 

Johnson 2003). Margolis and Fisher (2002) also found that parents, particularly fathers, were 

more actively engaged in IT activities with their sons than with their daughters. The IT attitude 

of their parent potentially provides inspiration for some, or despair for others, especially 

females, as there is an absence of strong tech-savvy female IT role models in the home 

(Moorman and Johnson 2003). 

Paa and McWhirter (2000, p. 41) found that ñboth girls and boys identified their parents as 

important influences on their career explorationsò. Early parental involvement in a childôs 

career planning has been clearly found to have a positive bearing on the choice of IT as a career 

(Adya and Kasier 2006). Additionally, parentsô support for a childôs career exploration was 

found to have a direct effect on the likelihood of seeking and listening to parental advice about 

career options (Meszaros et al. 2006). ñThe trust placed on parents to know what is best may 

override the authority of others, like advisors and/or faculty members, who are better 

acquainted with a wide range of career options, especially in highly technical fields, but are 

less trusted because they do not know a student personallyò (Meszaros et al. 2006, p. 966). 

Dryler (1998) also found that students often make career choices in the same area as their 

parentsô expertise because of the belief that there was more possibility of obtaining their 
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assistance in this particular area. Moreover, Dryler (1998) established that service-class and 

highly educated parents promoted gender atypical occupations more than less educated, or 

working-class parents. 

ñAs fathers continue to influence girlsô career choices and mothers get involved in the 

workforce, educating parents about IT career options is importantò (Adya and Kaiser 2006, p. 

286). The importance of educating 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; there is a high turnover rate; it is solitary work; it follows a boom/bust cycle; 

and that it is a hard and competitive field to enter. Furthermore, ñmothers could benefit from 

additional resources about IT and other non-traditional careers so that the guidance they 

provide to their daughters supports the consideration of a wide range of career optionsò 

(Meszaros et al. 2006, p. 965). 

Social Factor: Peers  

In the absence of mentors, peers may possibly influence careers (Kram and Isabella 1985). Peer 

groups in the teenage years have limited impact on career, rather they influence social 

responsiveness, behaviours, fashion styles, and attitudes (Adya and Kaiser 2005). Peers can 

exert a powerful influence on a childôs beliefs and behavioural choices. (Barker and Aspray 

2006; Henslin 1999). ñPeers influence childrenôs beliefs about the value of education, 

appropriate and possible gender performance, and academic choicesò (Barker and Aspray 

2006, p. 34). In addition, males and females are likely to engage in different activities and 

acquire different competencies, patterns of expectation, values and long-term goals if their 

peers reinforce traditional gender role behaviours and values (Eccles et al. 1999). Moreover, 

ñduring adolescence, peer influence, particularly of boys on girls, impacts on female self-

concept, self-efficacy, classroom experiences and external goal orientationò (Adya and Kaiser 

2006, p. 283). 

Student perceptions and attitudes towards IT are affected by the views of friends or peers, and 

friends play a role in student course selection decisions (Margolis and Fisher 2002). 

Throughout the teenage years, individuals feel an increased need to conform to the qualities 

that their peers feel are acceptable (Barker and Aspray 2006). Students are also generally 

concerned about being teased or bullied about being different and avoid subjects or 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 (Barker and Aspray 2006). 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 influence studentsô academic motivation by being a source of social 

interaction, by allowing them to observe the interactions of others and providing access to 

activities (Pintrich and Schunk 2002). It may be useful to use students who have been educated 

about careers in school-based interventions to facilitate career awareness and the information-

gathering process amongst their peers (Paa and McWhirter 2000). Likewise, according to 

Margolis and Fisher (2002, p. 115), ñsome of the best recruiters of girls [in IT] are other girlsò. 

Gürer and Camp (2002) also recommend that in classrooms girls be paired with other girls to 

encourage equal access. This would also provide girls with a support system. 

Social Factor: Media  

The media has played an important role in providing hours of entertainment to individuals. The 

millennial generation are spending up to nine hours a day engaging in media consumption 

(Goldsborough 2016). While the amount of consumption of media is high, the media has little 

influence on motivating career choice, rather their focus is on enhancing gender stereotypes 

that focus on physical image (Adya and Kaiser 2005). ñWe live in a culture which specializes 

in manipulating our thoughts and attitudes through imageò (Frieze 2005, p. 400).  

Social media has become the millennial generationôs primary source of information and 

entertainment. Eighty-five percent of millennials 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 accurately 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. 

Other forms of mass media, such as television, movies and magazines, also play a large role in 

influencing peoplesô impressions of IT (Gürer and Camp 2002) and ñenhance gender 

stereotypes that emphasise physical imageò (Adya and Kaiser 2006, p. 283). Mass media 

images of IT carry implicit and significant messages about gender roles; computer 

programmers and developers are often depicted as men, while the users are frequently female 

(Barker and Aspray 2006, Aral and Walker 2012, Henderson and Franklin 2007).  
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Students who have not had actual exposure to tertiary-level IT students or professionals in the 

IT industry rely on images in popular culture (Goode et al. 2006). ñFor students living in a 

media-saturated society who have no access to people in the field, the Hollywood image 

translates into a perceived realityò (Goode et al. 2006, p. 99). Television, advertising and 

computer games also reinforce cultural expectations of gender and gender stereotypes (Henslin 

1999). For instance, inaccurate media sources report that women cannot genetically compete 

with men in technical fields, which encourages females to avoid these areas (Gürer and Camp 

2002). 

The things that students learn at school are reinforced at home through family and 

entertainment, with television, music and movies reiterating gender stereotypes (Kimmel 

2004). It is problematic that there is a distinct lack of both fictional and real-world role models 

within mass media and, where they do exist, they reinforce unflattering and negative 

stereotypes and spread misinformation about the use of IT in real-world situations (Multimedia 

Victoria 2001, Aral and Walker 2012, Henderson and Franklin 2007, Huey and Broll 2015). 

Often, archaic stereotypes are produced and reproduced by the media. In recent television 

dramas such as NCIS and Criminal Minds, both male and female IT experts are often portrayed 

as anti-social, powerful and intense or geeky (McLeod et al. 2013). Few students would identify 

with these role models.  

Most advertisements in computer magazines also only show male users, or women being 

assisted by a male co-worker. Women will not find role models in these magazines (Carey 

2001). There has been some improvement over the years with trade journals showing women 

in professional roles, but the problem is that teenagers do not usually access this form of media 

(Adya and Kaiser 2006). One of the recommendations that both Beekhuyzen et al. (2014) and 

Jepson and Peri (2002) make to encourage women into IT education is to create biographies 

and successful stories of women in IT that women can read. Several researchers are now 

pointing to the Internet as a means to provide role models and overcome negative stereotypes 

(Carey 2001; Jepson and Peri 2002). The Australian Computer Society Career Foundation 

Interactive ICT Career Wheel has been developed to include video biographies for each IT 

career path, with a good representational mix of genders in all professional aspects of the IT 

profession. 

Structural Factor: Teachers  

Teachers are expected to be highly competent, deliver a quality curriculum and prepare their 

students for future careers, but many teachers are under-prepared 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 (Barker and Aspray 2006), partially due to the level of exposure and training the 

teachers have received in their pre-service and in-service education, and their access to 

software and hardware (Goldman 2003). While teachers are expected, through cultural or 

organisational pressure, to undertake training to improve their IT skills (Goldman 2003), many 

of them struggle to keep pace with changes in technology (Multimedia Victoria 2001).  

To prepare students in IT, teachers must have the knowledge and ability to teach relevant 

content (Margolis et al. 2012). However, perceptions among teachers and administrators is that 

teaching and learning IT is daunting and technically challenging (Yadav et al. 2017). 

Specifically, schools have a lack of teachers with the knowledge and ability to provide 

computer science instruction (Ozturk, Dooley and Welch, 2018). IT curriculum may not be 

enough to guide teachers who decide to teach the concepts without having a clear 

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

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

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

the classroom. For example, Lai and Pratt (2004) found that, on average, IT coordinators (a 

teacher whose supports the IT professional development of teachers and coordinates IT 

implementation in their school) spent the equivalent of one monthôs full-time work doing IT-

related professional development, primarily in their own time. While these IT coordinators are 

respected by their colleagues as leaders, this role is often seen as an additional function on top 

of their normal teaching responsibilities (Lau and Pratt 2004). Barker and Aspray (2006, p. 43) 

believe that ñpolicy has not enabled teachers the time, training, or reward structure to 

incorporate newfound access into effective learning strategiesò. 

Technology is evolving at an exponential rate and, over the years, teaching has also changed 

by reflecting new technological developments (Goldman 2003). IT is now considered an 

integral part of the curriculum and pedagogy, (the Australian National Curriculum: Digital 

Technologies and the Queensland Studies Authority Technology curriculum are discussed in 

section 2.4), but this complicates the demands and issues around effective teaching practices. 

Teachers who did not grow up with IT frequently assume that the teaching methods used when 

they were students will work just as well for their current students, but Prensky (2001a, p. 3) 

states ñthat assumption is no longer validò. There is also an expectation that the number of 

teachers who have all the required skills to integrate IT into their pedagogy is increasing at the 

same rate as the technology, but this does not match reality (Goldman 2003). Teachers also 
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need to consider the tools that they use in their IT pedagogy. According to Huff (2002), there 

is often a male bias in educational software used within the classroom, with programs designed 

for students generally looking like software designed for boys. Most teachers also see 

computers as tools (King and 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) states that it is the way that we use computers that reinforces 

gender bias, not the computer itself. 

 ñTeachers are generally perceived by their students as having legitimacy, authority, and 

expertise; they thereby influence the opinions and behaviours of their students, both in short 

and long termsò (Barker and Aspray 2006, p. 20). Teachers are particularly important role 

models for students (Downes 2004); they 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 research evidence shows that teachers who role-model the use of IT in their teaching 

practices help their students to build confidence and competence as IT users ï self-efficacy 

(Matthew et al. 2002). Having good role models in the IT classroom is also important for the 

recruitment of students. The career decisions of students, especially high achievers, are 

influenced by, amongst other factors, the kind of role-modelling and attention that they receive 

from their teachers (Watson et al. 2002). Correspondingly, Cuny and Aspray (2000) also report 

that several students confirm that having a teacher working with them and encouraging them 

influences their decision to enter the IT domain.  

Structural Factor: Curriculum  

ñInevitably, the use of [IT]  in education shapes the teaching and learning activitiesò (Lim 2002, 

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 for these jobs (Barker 

and Aspray 2006). Moreover, the degree to which students are exposed to computer 

applications, programming and games varies between schools (Barker and Aspray 2006). For 

example, ñeven at schools that are óheavily wiredô, computer science is too often interpreted as 

ócomputer literacyô and only low-level user skills are taughtò (Goode et al. 2006, p. 91). 

Research is now analysing the variety of IT use, rather than placing the problem with females, 

ñwhich implies the acknowledgement that technology is not necessarily beneficial and that 

non-users may be so by choiceò (Gansmo 2006, p. 724). 

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). 
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Technology impacts every aspect of daily life, and software and hardware interactions continue 

to increase exponentially in school, work, and recreation (Teo and Zhou, 2017). Even though 

computer use in classrooms is common for everyday teaching and learning, students often take 

passive roles as users of hardware and software (Carter, 2014; Peters and Araya, 2011). The 

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

to attract students into IT study or career paths (Scott 1996). Scott (1996) also believes that 

students ñmust be encouraged to use computers for completing projects in a range of subjects 

across the curriculum and given the opportunity to develop an appreciation of the diverse uses 

of computersò. McLachlan, Craig, and Coldwell Neilson (2016) suggest that while studentsô 

overall technology interest is positive, ñthe disheartening result is that students are still not 

interested in undertaking further computing studyò. Fisher et al. (2016) and Craig and Horton 

(2009) reported that classroom lessons need to include activities that are creative, challenge the 

stereotypical image of IT being boring and are not just about programming.  

The curriculum and teachers may also overly or subtly reinforce gender differences and 

inequalities (Kimmel 2004). IT course selection can be influenced by parents, teachers and 

guidance counsellors steering the students away from these courses (Barker and Aspray 2006). 

Ashcraft, Eger, and Friend (2012) stated that the curriculum should also demonstrate how 

technology can improve peoplesô lives. They found that girls are more positive towards IT 

when the curriculum incorporates group work or cooperative assignments rather than 

individual projects. The preference for girls is for topics that tap into their interests and prior 

knowledge (NCWIT 2015). 

Primary and early secondary school students are first exposed to IT education through the 

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

junior high school years of schooling that they have the opportunity to choose elective IT-

specific subjects. Without learning experiences in primary and early secondary school, students 

are not prepared to enrol and succeed in IT classes in later years. This omission leads to a 

decline in enrolment at secondary school levels (Krauss and Prottsman, 2017).However, many 

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

the true nature or creativity of the subjects (Courtney et al. 2006). Furthermore, ñthe choice of 

courses is based not solely on what they enjoy but the type of person they hope to be and the 

type of person they hope their peers will believe they areò (Barker and Asprey 2006, p. 34). 

They also choose elective subjects based on their personal experiences and abilities (Young 

2002). Another problem with the 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 tertiary IT programs. 

Universities have also found that the composition and content of IT subjects frequently do not 

reflect the typical tertiary IT curriculum (Sheard et al. 2001). By year eleven, students are 

competing in the competitive tertiary entrance system, and it is often too late for them to 

explore alternative subjects and career pathways, so previous experiences in junior high school 

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

Schools have both a manifest function (the formal education and transmission of skills) and a 

latent function, which includes universality and hidden curriculum (Henslin 1999). The hidden 

curriculum involves ñunderstandings, values and attitudes that are implicit in school structures 

and the way material is taughtò (Krause et al. 2003, p. 267). Barker and Aspray (2006, p. 16) 

state that ñwhat is taught at school and what students are required to learn influences studentsô 

(and parentsô) beliefs about what knowledge is important and what is interestingò. 

Consequently, the naming and content of subjects, along with the elective nature of IT classes, 

can cause the student to forego enrolling in elective IT classes because of misleading 

information and student perceptions. Gürer and Camp (2002) recommend that, in order to 

prepare students for tertiary IT study paths, IT classes should be implemented into the basic 

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

interesting and challenging projects. 

Niles and Harris-Bowlsbey (2015) found that subject selection and career decisions can be 

affected by life experiences, personal values, self-knowledge, self-efficacy, and knowledge 

about careers. Bandura et al. (2001) indicate that a studentôs self-efficacy is the effect that their 

own beliefs about their ability to perform tasks successfully influence their actual task 

performance. Increasing a studentôs self-efficacy of IT, the belief that they have the capability 

to perform IT tasks, is an important construct in a studentsô self-image (Bandura 1997). 

McInerney et al. (2006) found that while there were several factors that were significant to 

studentsô career choices, it is their self-efficacy towards Information Technology that is the 

primary influence. 

Thomas and Allen (2006) investigated the perceptions that students in tertiary education have 

towards IT as a career. It was found that Australian undergraduates are deciding not to pursue 

IT careers, despite the amount of exposure to IT content they receive in pre-tertiary schooling. 

Negative stereotypes, such as that professionals in these careers do technical work on a 

computer all day and have few opportunities to work with others, were found to detract students 

away from studying IT. The research found that ñchanging these perceptions requires the 
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computer profession to become more aggressive in public relations and showcasing its starsò 

(Thomas and Allen 2006, p. 177). Negative stereotypes towards IT cause students to struggle 

to identify IT as a future career (Cussó-Calabuig et al. 2018; Michell et al. 2017; Cussó-

Calabuig et al. 2017; Masters et al. 2016). Education providers need to reshape their curriculum 

to make it more appealing to potential students.  

Previous research has been undertaken (Appendix 2.1: Genrich, Toleman and Roberts 2014) 

into understanding the Social and Structural factors influencing student perceptions affecting 

their decision to study information technology in later years of high School and at university. 

This research was undertaken using focus 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 findings of this initial research were that the Curriculum and 

Teachers are two factors that could be manipulated through an intervention career focused IT 

curriculum at junior high school level 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 theories identifies that learning experiences through 

teachers and the curriculum can have an important effect on both the studentôs self-efficacy 

and their outcome expectations (Brown and Lent 2012; Adya and Kaiser 2005).  

This literature has been used to review the initial overarching Research Question as outlined in 

chapter 1. From the literature, it was found that increasing student self-efficacy and outcomes 

expectations towards IT will impact studentsô perceptions of IT careers. The literature has 

indicated a need that a research sub-question is required to further investigate this finding. 

These findings are used in the development of an IT Careers Interest (ITCI) instrument to 

measure the change in student perceptions towards IT careers. The research sub-question has 

been identified as: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

The literature in section 2.5 investigated more appropriate Information Technology curriculum 

for junior high school students and teaching methods that have the highest potential to impact 

the perceptions of the IT discipline and IT careers in secondary education students. The IT 

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

The following section of the literature review outlines the current national curriculum 

requirements for foundation to year ten schooling in Australia. These guidelines play a 
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significant role in what IT curriculum is currently taught. It examines the current level of IT 

careers curriculum that is required to be taught. 

2. 4 Australian IT Curriculum  

The Skills Framework for the Information Age (SFIA) is a practical resource for people who 

manage or work in information systems-related roles of any type (SFIA Foundation 2015). It 

is one of the underpinning frameworks for many professional accreditation 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 

Australia across 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 subjects: 

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 Curriculum 2019f). The 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 foundation school 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 Technology learning 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 effectively and 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 to them, 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, Numeracy, Information 

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 to year nine 

Technology curriculum which is in use within Queensland Schools. This curriculumôs focus is 

broader than Information Technology, focusing on the following two areas of knowledge and 

understanding:  

¶ Technology as a human endeavour ï focusing on technology influences and the impacts 

on people, their communities and environments in local and global contexts, and  

¶ Information, materials and systems (resources) ï focusing on resources originating 

from different sources, existing in various forms and manipulated to meet specifications 

and standards to make products. 

Any intervention career-focused IT curriculum at junior high school level would need to be 

designed to incorporate the National Curriculum Technology - Digital Technologies stand 

learning objectives and the Australian Curriculum ICT capabilities, as well as the current 

Queensland Prep ï 9 Technology curricula.  

The following section of the literature review investigates the type of tech-savvy teaching tools 

that can have an impact for teachers in engage their students within an intervention career-

focused IT curriculum at junior high school level. It examines how the current generation learn 

and the technologies that will improve student self-efficacy towards IT. 

2. 5  Teaching Tools  for the ñMillennialò Generation 

The current generation is often referred to as the ñMillennialò generation ï also known as 

ñGeneration Yò or the óNet Generationô (Dimock 2018; Burke and Ng 2006; Oblinger and 

Oblinger 2005; Zemke et al. 2000; Barnard et al. 1998). They have and ñare being socialized 

in a way that is vastly different from their parentsò (Prensky 2001a, p. 1). Many of them were 

introduced to IT as toddlers, or during early childhood education, and have been ñsocialized to 

use computers and the Internet from an early ageò (Durndell and Miller 2006, p. 696). 

Consequently, they are confident and competent users of computers, mobile phones, the 

Internet, email, and instant messaging. Moreover, they have become accustomed to the 

connected, graphics-oriented, random-access, quick payoff, twitch-speed world of computer 

games, the Internet and music videos (Prensky 2001b). They are also anecdotally just-in-time 

consumers of information, who find theoretical knowledge irrelevant (Langridge 2003) and are 

often bored by traditional educational methods (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 playing. Students use digital media frequently and ubiquitously in their 

everyday lives (Calvani et al. 2012).and they express a great deal of confidence in their own 

technology ability, even when such confidence may be unfounded (Katz and Macklin 2007; 

Ng, 2012; Prior et al. 2016; Wilkinson 2006). In some respects, they are more tech-savvy than 

their teachers (Harris and Rea 2009). The benefits of youth participation and learning potential 

in digital media environments have been increasingly documented in recent years (Cohen and 

Kahne 2011; Klopfer et al. 2009; Lemke et al. 2009; Palfrey and Gasser 2008). ñGood learning 

requires that learners feel like active agents (producers) not just passive recipients 

(consumers)ò Gee (2005). Computer literacy skills enable ñstudents to exploit new simulation 

tools, information appliances, and social networks; they facilitate the exchange of information 

between diverse communities and the ability to move easily across different media platforms 

and social networksò (Jenkins et al. 2006). 

Youth participation and learning potential in digital media environments has been the focus of 

several studies across different disciplines (Cohen and Kahne 2011; Gee 2005; Jenkins et al. 

2006; Lemke et al. 2009; Palfrey and Gasser 2008). Tezci and Içen (2017) observed that 

YouTube was the most frequently used social media by students, second Facebook and third 

Twitter. Another digital media environment for students is the use of computer-based games. 

When they are used as a source of information and for enhancing childrenôs learning they have 

resulted in positive educational outcomes (Mitchell and Saville-Smith, 2004; Chen et al. 2011; 

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

An earlier study by Klopfer et al. (2009) examined the educational use of popular social media 

that students are already familiar with, such as Facebook, Twitter, and games like Sim City. 

Their findings identified the positive implications of these technologies in enhancing studentsô 

social network and data management skills, but also acknowledges the unique challenges that 

accompany the use of these tools in the classroom. Many of the digital media skills students 

identified were surface-rather than deep-level in nature. Dinsmore and Alexander (2012, 2016) 

identify the difference between surface versus deep-level strategies as between strategies aimed 

only at the superficial processing or encoding of information (e.g., navigation, digital reading). 

Much of the research towards educational use of digital media has been conducted in after-

school or outside-of-school groups where Internet filters do not restrict access to information. 

In these settings students regularly participate in rich online media spaces downloading and 

producing content (Lenhart et al. 2010; Oblinger 2008; Rideout et al. 2010). 
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While students are immersing themselves in digital media at home, it was found that teachers 

still persist in only using technology for preparing and demonstrating instruction or for 

administrative tasks rather than integrating it with studentsô course work (Gray et al. 2010; 

Rakes et al. 2006). There needs to be a shift in teachersô usage of these technologies to engage 

their students to use these tools that they are already using at home, in the classroom context.  

Chittleborough et al. (2008) demonstrated that teacher attitudes, student engagement, and 

learning increased in science classrooms when using digital media within scaffolded 

instruction. The use of digital learning technologies themselves were not thought to produce 

higher order thinking 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 

studentôs perception of the subject in relation to whether it is intellectually challenging, 

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 found secondary 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 (2006) also found that most students are open to less classical and more 

creative ways of solving problems and they find that teaching IT in a step-by-step manner 

dampens their interest. Furthermore, students are obtaining a skewed view of the IT field 

because 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 offer rich learning opportunities shaped by participation (Jenkins et al. 2006; 

Oblinger 2008; Thomas and Seely-Brown 2011) and adolescents are increasingly involved in 

these new, alternative complex spaces for communication, collaboration, and production 

(Barab et al. 2005; Jenkins et al. 2006; Steinkuehler 2010).  

Advanced IT classes often lack a context that captures the interest of students (Goode et al. 

2006). A studentôs interest in a class is determined by having a broad awareness of the domain, 

specific past experiences in previous classes on the subject, and their self-efficacy of the subject 

matter (Kahu et al. 2017). Considerable evidence points to the content and delivery of the 

secondary ICT curriculum being an important factor in interesting students, especially girls, to 
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continue in ICT pathways (Newmarch et al. 2000). Educational programs geared toward 

attracting student to IT seek to provide positive experiences with technology and education in 

order to negate the perception that IT is boring (Outlay et al. 2017) One solution to raise 

studentsô interest in IT classes is to introduce tech-savvy web-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 students (Chawinga 2017; 

Jones 2015; Downs 2004). Before engaging with tech-savvy web-based learning tools, students 

should be introduced to the breadth of IT careers. Reception and/or elevator pitches allow 

students to investigate a new concept and communicate their findings in a scaffolded manner 

(McCollough et al. 2016).  

Career choice intervention methods (e.g., counseling, career classes, workshops) are, on the 

whole, reasonably efficient and demonstrably effective (e.g., Brown and Ryan Krane 2000; 

Whiston et al., 2017), offering valuable help to many people who seek assistance with career 

decision-making.  

2.5.1  Tech -Savvy Web-based Learning Tools  

Today's students are creative, interactive, and media-oriented; 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; Solomon and Schrum 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 

learners revealed studentôs attitudes and learning greatly increased when compared to 

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 that can facilitate learning 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 acknowledge that 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 pitches are a successful strategy used in the classroom as a method of student 

exploration on a given topic and peer learning through effective and succinct presentation of 

ideas back to the class. ñElevator pitches are so named because the proposition is that one is 

sharing an elevator with a potential investor and has only the time of the ride to make a pitch 

and secure a follow-up appointmentò (McCollough et al. 2016). Elevator pitch teach students 

the ability to distil their idea into a short statement that summarises all key points effectively, 

and quickly communicate this to various stakeholders (Clark 2008; Hoehn-Weiss et al. 2004; 

Mason and Harrison 2003; Davidsson and Honig 2003; Baron and Markman 2003). In the most 

typical pitch format, students stand in front of judges and deliver a memorized one- to two-

minute proposal. McCollough et al. (2016) examines the strength of a new format for the 

elevator pitch: the reception format, where students work in teams to develop their pitches, and 

present their pitch in teams, allowing for more time of questions and answer at the end of the 

teamôs pitch.  

Wikis  

Parker (2007) observed that ñcourse content is no longer static; with a wiki it is ever-changing 

and can evolve through a course and beyondò (p. 290). A wiki is essentially a collection of 

interlinked Web pages that allows users to create, edit, and link web pages easily in a 

collaborative effort. Cronin (2009) examined the use of wikis in tertiary marketing classes. The 

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

Blogs  

Unlike using a wiki, teaching practices using blogs focus on students working individually with 

feedback and comments from peers or instructors. Students then individually reflected on the 

feedback and produced a final version of their work (Hew and Cheung (2012). The use of blog 

appears to have a positive impact on student writing and critical thinking ability (Arslan and 

Sahin-Kizil 2010; Salam and Hew 2010; Wong and Hew 2010). 

Podcasting  

Students should develop their own podcasts that contain either original material or that analyse 

and deepen the understanding of existing material (Jonassen et al. 2008; Putman and Kingsley 

2009). Jonassen et al. (2008) identified that the technical aspects as well as the decision-making 

processes involved in producing a podcast offer students a unique learning opportunity and 

would provide them with a greater sense of ownership. 
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From the literature, it was found that the development of the IT Careers Curriculum, using 

tech-savvy teaching tools, that will assist students in increasing their self-efficacy and 

outcomes expectations towards IT, will impact studentsô perceptions of IT careers. The 

literature indicated a need that a research sub-question is required to further investigate this 

finding. The research sub-question has been identified as: 

Research Question 1b: 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? 

2.6 Mixed -Methods Research Approach  

The combined use of quantitative and qualitative methods in the same research is becoming an 

increasingly popular approach in the field of information technology. Mixed methods provide 

an opportunity to develop novel theoretical perspectives by combining the strengths of 

quantitative and qualitative methods (Tashakkori, Teddlie & Teddlie 1998). This approach 

offsets the weakness and draws on the strengths of both methods (Bryman 2006). A research 

study based on purely quantitative approach may not always provide rich insights into IT 

phenomena. Similarly, a research study based on purely qualitative approach may not provide 

findings that are robust and generalizable to other settings. The reason is the difficulty in 

collecting qualitative data from many different sources (Venkatesh, Brown & Bala 2013). A 

mixed-methods approach provides an opportunity for IT researchers to develop novel 

theoretical perspectives (Venkatesh, Brown & Bala 2013). Also, the mixed-methods approach 

helps in understanding complex data and gives a more complete and comprehensive account 

of the enquiry (Bryman 2006; Creswell et al. 2003). 

Combining quantitative and qualitative types of research into an integrated framework has been 

criticized because these research approaches are said to be incompatible (Bryman 2006). 

Perhaps this explains the limited application of this method in the Information Systems (IS) 

field (Venkatesh, Brown & Bala 2013). 

Despite calls for use of quantitative and qualitative research in IT, the use of mixed-methods 

in IS has seldom been used (Venkatesh, Brown & Bala 2013). In response to this need, 

Venkatesh, Brown and Bala (2013) developed a set of guidelines for conducting mixed-

methods research together with an illustration of its applicability. 

In their paper they propose six steps as guidelines for conducting mixed-methods research. The 

guidelines are: 
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Å Step 1: Decide on the appropriateness of a mixed-methods approach 

Å Step 2: Develop strategies for mixed-methods research designs 

Å Step 3: Develop strategies for collecting and analysing mixed-methods data 

Å Step 4: Draw meta-inferences from mixed-methods results 

Å Step 5: Assess the quality of meta-inferences 

Å Step 6: Discuss potential threats and remedies. 

These guidelines were followed by the researcher to select best mixed- method design for this 

research. 

2.6.1 Quantitative Re search  

To measure the improvement of student perceptions of IT careers through implementing the IT 

Careers Curriculum, data from the IT Career Interest (ITCI) instrument was collected, before 

and after the IT Careers Curriculum. The quantitative measurement focused on the change in 

student perceptions and was tested through the following research sub-question: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

2.6. 2 Qua litative Research  

Using the Mixed-Methods research design, the change in student perceptions through the 

implementation of the IT Careers Curriculum were also tested through qualitative measures. 

Student focus groups were conducted after the conclusion of the IT Careers Curriculum. The 

following research sub-question qualitatively tested the students change in perceptions towards 

IT careers:  

Sub-Question 1d: Focussing on qualitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

Teacher interviews were conducted after the conclusion of the IT Careers Curriculum. The 

following research sub-question qualitatively tested whether there were differences between 

the teachersô views and their studentsô in the changes towards perceptions of IT careers. 

Qualitative analysis through interviews with the IT class teachers were also undertaken to 

compare the teachersô views to their studentsô views towards information technology careers 
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after the implementation of an information technology career curriculum. The following sub-

question qualitatively tested the differences between these two views. 

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

their studentsô perceptions towards information technology careers 

after the implementation of an information technology career 

curriculum, using tech-savvy teaching tools? 

The content and learning approach that was developed from the literature on best practice for 

teaching the ñmillennialò generation, including the use of tech-savvy web-based learning tools 

was tested through the student focus groups. The following sub-question qualitatively tested 

the effectiveness of the learning experience from the studentsô perspective: 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 

The content and learning approach that was developed from the literature on best practice for 

teaching the ñmillennialò generation, including the use of tech-savvy web-based learning tools 

was also tested through the teacher interviews. The following sub-question qualitatively tested 

the effectiveness of the learning experience from the teachersô observations as they taught the 

IT Careers Curriculum: 

Sub-Question 1g: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

2. 7 Chapter Summary  

This Chapter has presented and 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. In order to 

accomplish this, literature from a diverse range of research disciplines, including information 

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

sociology, was reviewed to provide a holistic view of the problem domain. 

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 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. Much of the research into low IT enrolments and career 
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pathways has focused on gender ï why 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 (such as the Global Financial Crisis), and curriculum quality and lack of relevance 

to industry in secondary school IT courses. Individual factors, such as studentsô self-efficacy, 

attitudes, outcome expectations, social support, and social norms, have also been identified as 

effecting student perceptions of IT courses and careers. Prospective students were found to 

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

The literature posited that to fix the problem solutions need to be formulated in the early years 

of schooling ï primary and lower secondary school. Finally, the school curriculum and the way 

in which it is taught and assessed was also identified as a factor influencing student perceptions.  

Literature about career development theories that focus on careers choice development of 

school-age students were explored. Gottfredsonôs (2002, 2005) theory of Circumscription, 

Compromise, and Self-creation was investigated to understand the key student age groups 

where a studentôs self-career development occurs, and especially where careers are removed 

from further career exploration. This theory identified that the third stage of career 

development, orientation to social valuation - between 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 low in 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 for this research. 

Lent, Brown, and Hackettôs Social Cognitive Career Theory (SCCT) (2002, 2006) was 

explored to identify the factors that influence student careers decision making, including 

Banduraôs (1986) Social Cognitive Theory (SCT) on self-efficacy, and Lent et al. (2002, 2006) 

personal and environment factors (gender, culture, barriers, and supports) that affect student 

career exploration and career selection. From the literature review into SCCT, the type of 

careers intervention to be implemented in this research was found to require a focus on building 

studentsô self-efficacy and outcomes expectations.  

Finally, Adya and Kaiserôs (2005) 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 students to assist 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 

studentsô perceptions. Teachers were found to be an important role model for students, but 
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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 lack any IT Careers Curriculum  from foundation 

to year ten level schooling. From this literature review findings, the careers invention that 

would have an impact on student perceptions towards IT careers was identified as an IT careers 

focus curriculum implemented in year nine, with a focus on improving studentsô self-efficacy 

and outcomes expectations towards IT.  

The literature on the teaching tools that would improve the current ñmillennialò generationsô 

self-efficacy and outcomes expectations were explored. Tech-savvy web-based learning tools 

such as wikis, blogs, and multimedia podcasting were identified. These tech-savvy web-based 

learning tools will be used in the IT Careers Curriculum intervention presented to year nine 

high school students to test the overarching research question of this study.  

Mixed-method research was selected as the best approach to answering the overarching 

research question. Based on this approach, the overarching research question has been 

reviewed from a literature and methodological point of view. Seven sub-questions have arisen 

from the review focusing on specific aspects of the research as informed by the literature.  

The next chapter presents the research plan as it relates to the research philosophy, design, 

methods, and approach. 
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Chapter 3 Methodology  

3.1 Chapter Introduction  

In Chapter 1 the overall direction of this study was identified as an investigation of how 

providing junior high school 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 fields, Chapter 2 identified junior high school 

students as the key career developmental stage in a studentôs life where they progressively 

discount career alternatives that do not meet their image of self (circumscription) and amend 

their self-image to accommodate real-world constraints in favour of other career alternatives 

(compromise).  

Studentsô self-efficacy, as well as outcomes expectations and other personal and environmental 

factors were identified as playing a significant role in shaping a studentôs self-image. Social 

Cognitive Career Theory (SCCT) examines the conditions that can limit or strengthen the 

ability to influence studentsô self-image. Personal, environmental and learning experience 

variables are seen to influence a studentôs interests and career choice goals. 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 limiting a studentôs self-efficacy, and also their outcome expectations of IT 

careers, leading to career choices. 

This chapter details the research approach and methodology employed for this study. This 

includes explanation of the research philosophy, methodology, design and data collection 

method used in this study. There are several research approaches and techniques that can be 

used, but the choices made in this study are related to the research aim and overarching research 

question:  

How does an information technology career focused curriculum, using 

tech-savvy teaching tools, impact on year nine studentôsô perceptions 

toward information technology careers? 

This Chapter commences with a discussion of the research philosophy for the study, outlining 

the ontological and epistemological position for the research in section 3.2. Section 3.3 

discusses the research methodology for the thesis, and this is further elaborated on in section 

3.4 where the use of the mixed-methods approach as the research methodology is discussed, 

including the quantitative and qualitative study methods used to measure the impact of the IT 
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Careers Curriculum  intervention that is the focus for answering the overarching research 

question. Section 3.5 discusses the research plan outlining the steps taken by the researcher in 

answering the research questions adequately, accurately and validly.  

Section 3.6 outlines  the University of Southern Queensland and Education Queensland ethics 

and research approvals.  

Section 3.7 describes the methodology used in the development of the Information Technology 

Career Interest Instrument (ITCI). It addresses the method for answering research sub-question 

1a that was identified from the literature: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

Section 3.8 describes the methodologies, stages and hurdles involved in the development of 

the Curriculum Design. It addresses the method for answering sub-question 1b that was 

identified from the literature: 

Research Question 1b: 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? 

The mixed-methods quantitative and qualitative methodologies used to analyse the resultant 

two-week IT Careers Curriculum are then described.  

Quantitative methodologies are discussed in section 3.9 in the analysis of the IT Career Interest 

Instrument (ITCI) and address the method for answering sub-question 1c that was identified 

from the literature: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

Qualitative methodologies are discussed in section 3.10 through the use of IT Careers 

Curriculum focus groups and section 3.11 through the use of IT teacher curriculum feedback 

interviews. These qualitative research methodologies address methods for answering sub-

questions 1d, 1e, 1f, and 1g, identified 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 tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

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

their studentsô perceptions towards information technology careers 

after the implementation of an information technology career 

curriculum, using tech-savvy teaching tools? 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 

Sub-Question 1g: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

3.2  Research Philo sophy  

This section presents the philosophies underlying this research. The research philosophy 

provides the grounding for any research assumptions that can guide the different choices made 

during the research process. There are three sets of assumptions essential to any research 

procedure, namely ontological, epistemological and methodological (Saunders, Lewis and 

Thornhill 2012).  

Ontology is associated with the nature of things which is the belief of reality (Floridi 2004). 

According to Bryman (2001), there are two fundamental philosophical stances on ontology; 

positivism and constructivism. Positivism assumes the social phenomena is independent or 

separate from the actors within it. Constructivism portrays reality as a social construction where 

social phenomena and their meanings are 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 interpreted. This philosophical stance is applied throughout various research 

paradigms (Saunders, Lewis and Thornhill 2012). The three paradigms relevant to the current 

study are: positivism, interpretivism and pragmatism. 

1. Positivism: Kuhn (2012) stated that the positivist approach is based on the belief that a 

single reality exists. This approach deals with verifiable approach, there is no room for 

subjective opinions of the researcher. Positivist research is normally associated with 

quantitative rather than qualitative research (Creswell 2009). 

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

reality which is only available through social constructions such as language and shared 
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meanings. There is no single reality. Interpretivism is generally associated with a 

qualitative research approach that attempts to understand phenomena via the meanings 

assigned to them by participants (Thanh & Le Thanh 2015; Walsham 2006). 

3. Pragmatism: Pragmatism adopts the philosophical assumption that there are many 

ways of looking 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 (Ivankova, Creswell & Plano Clark 2007).  

3.2.1 Research Philosophy of this Thesis  

The ontological stance of this thesis is constructivism. The focus of this research is to develop 

an information technology careers focused curriculum for students in year nine that will have 

an impact on student perceptions towards an IT careers. In order to test the impact of the 

curriculum, this research developed a survey instrument to test changes in studentsô perceptions 

upon completing the IT careers focused curriculum, it also developed a set of focus group 

questions to further investigate studentsô change in perceptions from a qualitative perspective, 

and finally developed a set of interview questions to investigate the studentsô change in 

perceptions from their teachers perspective. In order to achieve this, the research requires 

insight into the current curriculum being taught in year nine IT classes. From the literature 

review, it was established that there is no IT careers curriculum being taught to students in 

foundation through to year ten schooling in Australia. 

The epistemological position for this research can be described as pragmatism. It allows the 

researcher to concentrate on usefulness of outcome of the research to practice using the most 

appropriate and applicable methods. In this research, the researcher is also a practitioner, 

teaching one of the information technology classes, providing training to the other teachers in 

the IT careers curriculum, and therefore very close to the actors. Therefore, the pragmatism 

approach is the most useful approach to adopt in understanding this process. A pragmatist 

stance provides the researcher a greater opportunity to uncover the richness of the factors that 

influence and impact the delivery of an information technology careers focused curriculum to 

year nine students. 

3.3 Research Methodology  

ñResearch methodologyò is the means used to find the answers to the problem being 

investigated, by taking the steps needed to conduct the study. To enable the researcher to gain 
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the necessary information and insights into the dynamic nature of factors influencing studentsô 

perceptions of information technology careers, the mixed-methods approach is used. 

The mixed-methods approach to research is applied to combine the procedures, methods, 

methodologies and language of both quantitative and qualitative in a single study (Johnson and 

Onwuegbuzie 2004). Creswell et al. (2003) mentioned different types of methods or strategies 

that can be used to conduct the mixed-method approach. They are the: sequential explanatory 

strategy, sequential exploratory strategy, sequential transformative strategy, concurrent 

triangulation strategy, concurrent nested strategy, and concurrent transformative strategy. 

This research uses the sequential explanatory strategy where quantitative data is collected first 

and then followed by qualitative data. The quantitative data provides the big picture, while the 

qualitative data provides analyses of the specific and significant aspects of this picture. 

As outlined in the literature review, there is ample research supporting the contention that 

learning experiences through teachers and the curriculum can have an important effect on both 

the studentôs self-efficacy and their outcome expectations. Gottfredsonôs (1981) 

Circumscription and Compromise Theory identifies four career developmental stages in a 

studentôs life. It is during the junior high schooling years (seven to ten) that 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 reach in terms of ability or effort required (Gottfredson 

2006). The challenge placed on information technology education and the information 

technology industry is that studentsô perceptions of information technology are that it is seen 

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 Harris-Bowlsbey (2002) state that career decisions can be affected by life 

experiences, personal values, self-knowledge, self-efficacy, and knowledge about careers. 

McInerney et al. (2006) found that while there were a number of factors that were significant 

to studentsô career choices, it is their self-efficacy towards Information Technology that is the 

primary influence. Brown and Lentôs (2012) Social Cognitive Career Theory (SCCT) 

highlights the importance that self-efficacy, as well as outcomes expectations and other 

personal and environmental factors (e.g. gender, culture, barriers, and supports), play in 

shaping a studentôs self-image. 



 Chapter 3  Methodology  

61  
 

Adya and Kaiser (2005) discuss how 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 limiting a studentôs self-efficacy and 

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 

the studentôs self-efficacy and their outcome expectations (Brown and Lent 2012). Hence, the 

focus of this study becomes an investigation of appropriate Information Technology 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 factors that can affect a studentôs career choice. Social 

factors such as family and peers play a large role in defining a studentôs role models and due 

to poor perceptions from both, have limited the number of students considering IT as a career. 

Changing either family or peer perceptions of IT careers is a long-term 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 studentsô perceptions of IT careers.  

The research is conducted using two study methods which are survey (quantitative) and focus 

group/interview discussions (qualitative). The development of an IT 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 necessarily involves 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 using tech-savvy tools for best 

learning engagement. An Information Technology Career Interest (ITCI) Instrument was 

developed and used within the junior high school information technology classes to 

quantitatively measure changes in student perceptions after completing of the IT Careers 

Curriculum.  

After the implementation of the IT careers curriculum, a local convenience sample of students 

from the schools participating in the research, took part in a qualitative focus group. The focus 

group discussion was used to further understand the factors affecting the studentsô perceptions 

towards IT careers. In research conducted by Gilbert (2008), he mentioned that participants in 
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a group might raise issues relevant to the matter being investigated that had not been realized 

by the researcher previously. The technique used in the focus group discussion is the Nominal 

Group Technique (NGT) which is a method for group brainstorming that encourages 

contributions from everyone (Gallagher et al. 1993). This technique can provide both 

qualitative and quantitative information and as such is a mixed-method approach (Potter, 

Gordon & Hamer 2004). 

Finally, the teacher qualitative interviews were conducted with a local convenience sample of 

teachers from the participating schools in the research. According to de Laine (1997), there are 

three basic interview models: structured, or formal interviews; focused, or semi-structured 

interviews; and unstructured interviews. The technique used in the teacher interview discussion 

is the semi-structured interview model. Semi-structured interviews use a prepared but 

incomplete script which requires improvisation (Myers and Newman, 2007). It is the most 

common type of interview used in Information Technology and allows the researcher to ñdelve 

more deeply into the social situationò (Myers and Newman, 2007, p. 12). The interview plan 

should accommodate some flexibility, openness and improvisation to enable the interviewer to 

look for surprises and explore lines of questioning (Myers and Newman, 2007).  

Table 3 summarises the research methodology providing insights into the study by introducing 

the following criteria: methodology, data collection method, objectives of study and sample 

design. 

Criteria  Study 

Philosophical 

worldview 

Pragmatism 

Methodology Quantitative (Surveys) and Qualitative (Focus Group and Interview Discussion) 

Objectives Build Information Technology Careers Curriculum, using tech-savvy teaching tools, that will 

have an impact on studentsô perceptions of Information Technology careers. 

Sampling 

design 

Non-probability sampling 

Sample Year nine students in four Toowoomba regional high schools 

Size (n=82) 

Table 3: Research Methodology  

3.4 Mixed -Methods Research Design  

A research design describes the required steps that should be taken by the researcher in 

answering the research questions adequately, accurately and validly. The study focuses on 

analysing the perceptions of year nine high school students towards information technology 

careers. Analysis of the responses of participants in this study will contribute to fill or address 

the gap in literature regarding the use of information technology careers focused curriculum on 

changing the perceptions of year nine high school students towards information technology 
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careers. The study is conducted in sequential stages, with the survey preceding the focus group 

discussion followed by the final interview discussion.  

The data gathering methods used in this research are: surveys, focus group discussions, and 

interview discussions. In order to address the overarching research question and the sub-

questions that were identified from the literature, the research involves a staged approach. Each 

stage in the research was aligned with a specific project stage in the work being done by the 

researcher with 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 rational decision-making 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 

conceptual 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 analysed sufficiently early in 

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

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

they should be selected according to the nature of the decisions to be made or questions to be 

answered. The past couple of decades has seen a shift in evaluation techniques from traditional 

experimental and quasi-experimental approaches towards a ñmixed method approachò 

combining two or more evaluation methodologies (Mulholland, Au and 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 which information 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 approaches to educational 

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 two, four-week curriculum phases 

conducted through an action research cycle with a redevelopment phase for the curriculum 

prior to the second cycle. Table 4 represents the approximate project schedule as envisaged at 

that time. 

Project Phase Year (s) Activities 

Preliminary Phase 2016 - 2017 ¶ Information Technology Careers Instrument (ITCI) 

Development 

¶ Curriculum Development 

¶ Teacher Resources Development 

¶ USQ Ethical Clearance  

¶ Education Queensland Authorisation  

¶ Phase 1 School Approvals  

ï School Principals, Teachers and Parents 

 

Phase 1 Pre-Test Data 

Collection 

2017 ¶ ITCI Instrument Pre-Test Online Survey Data Collection  

ï all Students in Phase 1 Information Technology Classes 

(both control and curriculum groups) 

 

Phase 1 Curriculum 

Implementation 

2017 ¶ Implementation of the four-week Information Technology 

Careers Curriculum 

ï Students in Phase 1 Information Technology Classes 

(curriculum group only) 

 

Phase 1 Post-Test Data 

Collection 

2017 ¶ ITCI Instrument Post-Test Online Survey Data Collection  

ï all Students in Phase 1 Information Technology Classes 

(both control and curriculum groups) 

 

Phase 1 Curriculum 

Review 

 

2017 

 
¶ Quantitative Analysis: 

ï Repeated Measures Analysis of Variance (ANOVA) 

between Pre- and Post ITCI Data 

 

¶ Qualitative Analysis: 

ï Student Focus Group  

ï random selection of Students in Phase 1 Information 

Technology Classes (curriculum group only) 

ï Teacher Interview  

ï all Teachers in Phase 1 Information Technology 

Classes (curriculum group only) 

ï Congruence Method (Pattern Matching) Analysis of 

Student Focus Group and Teacher Interviews 

 

Refine Curriculum 2017 ¶ Refining of Curriculum based on Phase 1 Review 

¶ Further Teacher Training 

¶ Phase 2 School Approvals  

ï School Principals, Teachers and Parents 
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Phase 2 Pre-Test Data 

Collection 

2018 ¶ ITCI Instrument Pre-Test Online Survey Data Collection  

ï all Students in Phase 2 Information Technology Classes 

(both control and curriculum groups) 

 

Phase 2 Curriculum 

Implementation 

2018 ¶ Implementation of the refined four-week Information 

Technology Careers Curriculum 

ï Students in Phase 2 Information Technology Classes 

(curriculum group only) 

 

Phase 2 Post-Test Data 

Collection 

2018 ¶ ITCI Instrument Post-Test Online Survey Data Collection  

ï all Students in Phase 2 Information Technology Classes 

(both control and curriculum groups) 

 

Phase 2 Curriculum 

Review 

 

2018 

 
¶ Quantitative Analysis: 

ï Repeated Measures Analysis of Variance (ANOVA) 

between Pre- and Post ITCI Data Collected in Phase 2  

ï Multivariate Analysis of Variance (MANOVA) 

between Phase 1 and Phase 2 ITCI Data Collected  

 

¶ Qualitative Analysis: 

ï Student Focus Group  

ï random selection of Students in Phase 2 Information 

Technology Classes (curriculum group only) 

ï Teacher Interview  

ï all Teachers in Phase 2 Information Technology 

Classes (curriculum group only) 

ï Congruence Method (Pattern Matching) Analysis of 

Student Focus Group and Teacher Interviews 

 

Final Curriculum Review 2018 - 2019 ¶ Final Curriculum Refining based on Phase 2 Review 

¶ Release of Final Four Week Curriculum to all Schools in 

Study and Education Queensland (State Education 

Department) 

 

Table 4: Initial Project Schedule  

Upon discussing the proposed two, four-week curriculum phases with multiple prospective 

schools in the region, the feedback received was that with the current very tight education 

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 two-week curriculum. This, unfortunately, 

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

single-phase curriculum investigation with pre-testing and post-testing through the Information 

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

interviews at a number of the schools involved. Table 5 summarises key activities changed as 

a result of the school engagement limitation. 
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Project Phase Year (s) Activities 

Preliminary Phase 2016 - 2017 ¶ Information Technology Careers Instrument (ITCI) 

Development 

¶ Curriculum Development 

¶ Teacher Resources Development 

¶ USQ Ethical Clearance  

¶ Education Queensland Authorisation  

¶ School Approvals  

ï School Principals, Teachers and Parents 

 

Pre-Test Data Collection 2018 ¶ ITCI Instrument Pre-Test Online Survey Data Collection  

ï all Students in Information Technology Classes (both 

control and curriculum groups) 

 

Curriculum 

Implementation 

2018 ¶ Implementation of the two-week Information Technology 

Careers Curriculum 

ï Students in Information Technology Classes (curriculum 

group only) 

 

Post-Test Data 

Collection 

2018 ¶ ITCI Instrument Post-Test Online Survey Data Collection  

ï all Students in Information Technology Classes (both 

control and curriculum groups) 

 

Curriculum Review 

 

2018 

 
¶ Quantitative Analysis: 

ï Repeated Measures Analysis of Variance (ANOVA) 

between Pre- and Post ITCI Data 

 

¶ Qualitative Analysis: 

ï Practitioner Self-Reflections 

- Researcherôs Self-Reflection of the IT Careers 

Curriculum and Learning Activities undertaken while 

teaching at a Regional Toowoomba High School. 

ï Student Focus Group  

ï random selection of Students in Information 

Technology Classes (curriculum group only) 

ï Teacher Interview  

ï all Teachers in Information Technology Classes 

(curriculum group only) 

ï Congruence Method (Pattern Matching) Analysis of 

Student Focus Group and Teacher Interviews 

 

Final Curriculum Review 2018 - 2019 ¶ Final Curriculum Refining based on Curriculum Review 

Analysis 

¶ Release of Final two-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 observed in a paper published by Pricewaterhouse Coopers in 2015 

(PricewaterhouseCoopers 2015). Professor Leon Sterling in 2013, then President, Australian 

Council of Deans of Information and Communications Technology (ACDICT), also published 

a letter to then Australian Association for Information Systems (AAIS) President, Associate 
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Professor Don Kerr, outlining ACDICTôs concerns about the ICT Skills shortage (ACDICT 

2013). This was also supported by the Australian Computer Society (ACS) (2012); Australian 

Industry Group (AiG) (2012); Australian Workforce and Productivity Agency (AWPA) 

(2013). The research then analysed the current trend in Queensland secondary schoolôs 

information technology enrolments, which further confirmed that there was decreasing student 

engagement with the discipline in senior information technology classes as well. 

The choice of data collection method is guided by the nature of the research questions since 

the research questions give rise to the type of data that is eventually collected (Onwuegbuzie 

& Leech 2006). Surveys, focus group discussions, interview discussion and practitioner self-

reflection analysis are the primary research methods used in this study. Table 6 illustrates the 

structure of the research method: 

Method Relevance to the Study 

Information 

Technology Careers 

Interest Survey 

First year university business students who had recently completed high school IT 

classes ï Participants (n=80) 

Information 

Technology Careers 

Interest Pre-Test 

Survey 

Year Nine Information Technology Class Students at Four Regional Toowoomba 

High Schools ï Participants (n=102) 

Information 

Technology Careers 

Interest Post-Test 

Survey 

Year Nine Information Technology Class Students at Four Regional Toowoomba 

High Schools ï Participants (n=98) 

Practitioner Self-

Reflections 

Researcherôs Self-Reflection of the IT Careers Curriculum and Learning 

Activities undertaken while teaching at a Regional Toowoomba High School.  

Student Focus Group 

Discussion 

Year Nine Information Technology Class Students at Two Regional Toowoomba 

High Schools. 

Teacher Interview 

Discussion 

Year Nine Information Technology Class Teachers at Two Regional Toowoomba 

High Schools. 

Table 6: Research Methodology  

Design, development and validation of the design and content of the IT Careers Curriculum 

are treated separately since they do not belong to any of the data collection procedures. Where 

the analysis of data required statistical treatment, this was performed using SPSS and the 

analysis of the qualitative data was performed using NVIVO..  

The remainder of this Chapter will describe the methods used for the collection and analysis of 

data to address the research question and sub-questions. Instruments 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 paramount importance. Ethics 

refers to "the appropriateness of [the researcher's] behaviour in relation to the rights of those 

who become the subject of [their] work, or are affected by it" (Saunders, Lewis & Thornhill 

1997). Ethical considerations are significant because such issues are directly linked to the 

integrity of the study (Bryman 2006). Ethics approval from the University of Southern 

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 (2007) (H17REA187 - Full approval 

provided in Appendix 3.1).  

Various ethical issues need to be considered while formulating the research plan. In this 

research, anonymity and confidentiality, which encourage the participants to give more open 

and honest responses, were strictly assured (Collis & Hussey 2013).  

The research aims and objectives are explained to participants and efforts are made to ensure 

that participants understand the general aspects of the research. The principle of voluntary 

participation is also assured, and individuals' wishes are respected. Individual differences 

concerning the understanding and interpretation of questions are also respected and clarified as 

politely as possible. 

The following outline describes the ethical principles followed in relation to the research 

project overall and the regulations specific to conducting research with adolescents in the 

Queensland educational context. 

3.6.1 Informed Consent  

The researcher before embarking on this research project obtains informed consent from each 

of the research participants. Informed consent as an ethical principle means that potential 

participants are made aware of the research study and understand what the research study is 

about. In the context of this study, an 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 (Appendix 3.4), 

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, unfortunately, they did not 
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respond to the request, which ruled out using any of the Schoolôs directly associated with the 

Toowoomba Catholic Education Office.  

To work or volunteer in regulated child-related employment or operate a regulated child-related 

business in Queensland, may require the application for a Queensland Government Bluecard. 

This research was originally considered to require a Bluecard as a requirement of Education 

Queensland. An application was lodged and Education Queensland Research Services 

investigated whether the researcher would need to obtain a Queensland Government Blue Card, 

but it finally deemed after a month of discussion, that as the 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 schools in the control group was sought (Appendix 3.8).  

3.6. 2 Confidentiality/Anonymity  

The issue of confidentiality is an important and sensitive issue in the context of social research. 

The teachers and students who agree to participate in this research study were informed from 

the outset by the researcher that they will not be identified by their names but rather allocated 

identification codes. 

3. 6.3 Security of Data Collected  

Research participants are given assurances by the researcher that any data collected during the 

study will always be securely maintained. Assurances were also required under the ethics 

approval obtained from USQ, Australia by the researcher that any data collected would be 

securely stored and accessible only to the researcher. 

3. 7 Information Technology Career Interest Instrument Survey 

Development  

This first stage of the research involved the development of the IT Career Interest (ITCI) 

Survey instrument.  

3. 7.1 ITCI Instrument  Development Sampling Method  

Sekaran and Bougie (2016) defined sampling as: ñthe process of selecting a sufficient number 

of elements from the populationò. Sampling is a key research process where the selected 

elements can be used as the foundation for estimating or anticipating a fact, situation or 

outcome regarding the population. By scientifically choosing an appropriate sample of 
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sufficient size, a generalization can be made about the whole population from which a sample 

is obtained. 

Creswell (2009) and colleagues mentioned that since a sample should be representative of the 

population, it is important for the researcher to be cautious in defining sample size in order to 

ensure accurate findings. As the objective of the sub-question 1a is to develop a testing 

instrument that will measure studentsô perceptions of IT careers, it is therefore necessary to 

gather information from students who have recently undertaken high school IT classes.  

Sampling strategy  

The ITCI instrument development uses non-probability sampling. This kind of sampling is 

different from probability sampling in that the population does not have an equal probability 

to be chosen in the study. 

Sampling Process  

The purposive sampling technique which is a form of non-probability sampling is adopted in 

the research for the administration of the ITCI instrument development. The purposive 

sampling technique also known as judgment sampling is ñthe deliberate choice of an informant 

due to the qualities the informant possessesò (Tongco 2007). This kind of sample is used when 

the purpose is to gain information from particular target groups. Due to the objective of the 

research, the high school IT students do not come from just any group but are intentionally 

selected from a convenience sample of first year USQ business students who recently 

undertook high school IT classes. 

Convenience sampling is used to collect data within the purposive sampling. Convenience 

sampling involves: ñcollecting information from members of the population who are 

conveniently available to provide itò (Cavana, Delahaye & Sekaran 2001). 

3. 7.2 ITCI Instrument  Development Data Collection  

Data collection for the ITCI instrument development phase of the research was through a 

primary data source survey activity.  

Survey research is popular and an accepted method that is used for gathering data. The aim is 

to obtain views or concerns in a structured manner. Bryman (2006) showed that questionnaires 

and structured interviews are the most common methods applied in survey research. The 

distinctive feature about survey research is its capability to include a wide coverage of people 
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or events within a specified period. Creswell et al. (2003) in his research further states that 

survey design provides a quantitative or numeric description of trends, attitudes, or opinions of 

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

an online questionnaire. According to Brown (2001), questionnaires in general are any written 

instruments that present respondents with a series of questions or statements to which they are 

to react either by writing out their answers or selecting from among existing answers. This type 

of written survey allows for flexibility on the part of researchers to include both open-and 

closed-ended types of questions and can serve a variety of purposes. 

The survey questionnaire are designed to be concise, unambiguous, and easy for a respondent 

to complete. Clarke (1999) mentioned that the questionnaire is an instrument for measuring the 

ideas that go into its design. Therefore, the questionnaire must not only reflect the surveyôs 

aims, but also must be understood by the respondents in a clear and unambiguous way. Clear 

and well-structured questionnaires are important for obtaining valid results, since poorly 

framed questions or badly structured questionnaires can easily discourage respondents and lead 

to a low response rate. 

The ITCI instrument development in the study was designed to collect data to answer the 

research sub-question 1a: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

3. 7.3 ITCI Instrument  Development Pre- test  

Based on recommendations from Collis and Hussey (2013), the ITCI instrument was tested 

and piloted as fully as possible before distribution. Questionnaires should be pre-tested with 

colleagues and with those who are part of the target population (Collis and Hussey 2013). 

Colleagues, who may know little about the subject, can often detect glaring errors. Those who 

are part of the target population can also help in improving the clarity of instructions; 

identifying unclear or ambiguous questions or questions that respondents may feel uneasy 

about answering; commenting on unclear and unattractive layouts; and adding any other 

comments (Saunders, Lewis & Thornhill 1997). 

ITCI Instrument  Development Pilot  

A pilot of the ITCI instrument development 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) stated: ñQuestionnaires do not emerge fully fledged; they have to be created or adapted, 

fashioned and developed to maturity after many abortive testsò. 

First, the questionnaire (Appendix 6.7) was sent to the researcherôs academic supervisors who 

have many yearsô experience in designing questionnaires. In the second phase the survey 

instrument was sent to several information systems colleagues for their feedback (Appendix 

6.8). The third phase involved seeking feedback from students in a first-year university IT 

course. 

Comments were received from the three phases on the wording of some questions, and the 

layout of the questionnaire. All suggested changes are made to ensure the clarity of the 

questionnaire. The final version of the questionnaire is provided in Appendix 6.9. 

3. 7.4 ITCI Instrument  Development Data Analysis Method  

The methodology used to develop the Information Technology Careers Instrument (ITCI) 

followed Clark and Watson (1995) key components for developing scale items and Hinkinôs et 

al. (1997) process for developing reliable and valid measurement instruments. A literature 

review for the ITCI scale items was undertaken. It consisted of a search for studies addressing 

studentsô interest in STEM and STEM careers, studentsô perceptions of STEM professionals, 

and social cognitive career theory applied in science, technology, engineering and 

mathematics. As discussed in Chapter 2, research suggested that interest in careers was often 

related to self-efficacy, outcome expectations, and previous learning experiences identified in 

Lent, Brown, and Hackettôs (2002) Social Cognitive Career Theory (SCCT). Instruments used 

in the investigation all had a high reliability (Cronbachôs Alpha > 0.8) and were grounded in 

Social Cognitive Career Theory (SCCT): 

Only the information technology items from these surveys were utilised to develop an 

appropriate instrument to answer Research Sub-Question 1a. A convenience sample of eighty 

first year USQ business students, who recently undertook high school IT classes, were involved 

in answering the original fifty -five information technology items and their responses were 

analysed using factor analysis. The factor analysis was conducted to reduce the number of 

items to a small sub-set of the original set of identified instruments, The aim of the resultant 

set of items was 1) answer the Research Sub-Question 1a, 2) to give students adequate time to 

respond to each question, and 3) still have an acceptable reliability for use in the research. 
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3. 8 Curriculum  Design and Development   

Stage two of the research involved the design and development of the IT Careers Curriculum  

intervention. As should be evident from the description of the design and development of the 

two-week IT Careers Curriculum, various evaluation strategies were employed to ensure that 

the design adhered to the principles derived from the review 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 in Chapter 2. The literature explored a range of academic literature regarding 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.  

Student 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. The literature posited that to fix the problem, 

solutions need to be formulated in the early years of schooling ï primary and lower secondary 

school, and that the school curriculum and the way in which it is taught and assessed was 

identified as a factor influencing student perceptions. From these literature review findings, the 

careers invention that would have an impact on student perceptions towards IT careers was 

identified as an IT careers focus curriculum implemented in year nine, with a focus on 

improving studentsô self-efficacy and outcomes expectations towards IT.  

The literature on the teaching tools identified that tech-savvy web-based learning tools such as 

wikis, blogs, and multimedia podcasting would improve the current ñmillennialò generationsô 

self-efficacy and outcomes expectations, and therefore improve their perceptions towards IT 

careers. These tech-savvy web-based learning tools were used in the design and development 

of the learning activities in the IT Careers Curriculum intervention to test the overarching 

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 

perceptions and, secondly, the teaching activities were developed to be of sound pedagogical 

practice. 

The IT Careers Curriculum design and development in the study is designed to answer the 

Research Sub-Question 1b: 
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Research Question 1b: 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 Technology (ICT) Career Wheel 

(https://www.careersfoundation.com.au/) was chosen as the key source of careers content for 

this research. It was developed by the Queensland Government Chief Information Office, based 

on the Skills Framework for the Information Age (SFIA) version 6, as a tool for IT career 

decision making. The Australian Computing Society Careers Foundation subsequently took 

over the running of the Interactive ICT Career Wheel and made it universally available. The 

ICT Interactive Career 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 and strategy including strategic 

information management and enterprise architecture. 

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

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

3. 8.2 Curriculum Learning Activity Validation  

Once the Interactive ICT Career Wheel was identified as the source for the curriculum IT 

careers content, the curriculum learning activities for the new curriculum unit were then 

developed, including all teaching materials and lesson plans, incorporating the careers content. 

The focus of this unit was on current topics and issues relevant to the student cohort (year nine). 

The curriculum unit was developed as a tech-savvy careers focused two-week (eight lesson) 

unit of work which was run within the current year nine computer classes as an alternate unit 

of work and was taught by the same mix of IT and non-IT teachers currently running these 

classes. All resources for the teaching staff were pre-developed and provided to the IT class 

teachers with online support from the researcher. 

https://www.careersfoundation.com.au/
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The curriculum focus was on engaging the students using tech-savvy digital media tools with 

the focus on each tool being used to research different careers paths in the Information 

Technology discipline. This resulted in the unit being significantly different to the current 

content that is taught in junior high school which has little careers focus and often utilises more 

basic tools such as PowerPoint, Word and Excel (Genrich, Toleman and Roberts 2014). It was 

designed to incorporate the SFIA framework, National Curriculum Technology - Digital 

Technologies standard learning objectives and the Australian Curriculum ICT capabilities.  

Originally, the four-week planned curriculum focused on four different tech-savvy 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 careers using presentation tools such as 

PowerPoint with which students already were familiar. Week 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 podcasts, providing 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 was revised to two weeks, discussion with the teachers involved was 

undertaken and two of the four tech-savvy tools were selected to be used in the curriculum unit. 

In week one of the two-week curriculum, students work were asked to work in groups, using 

Microsoft PowerPoint ï a tech-savvy tool they were already well versed in, to develop a 

reception elevator pitch. McCollough et 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 pitches, where one student presents to a judge 

(passenger on an elevator). They propose a modified version, the reception pitch, where a group 

of students present to a panel of judges. Their paper discusses the benefits that reception 

elevator pitches have over the more traditional elevator pitch, especially that it allows all 

members to be involved in the pitch, and the format is interactive allowing the audience to ask 

questions and provide immediate feedback.  

The reception elevator pitch required students to work in groups to investigate and present to 

the class one of the careers from the Interactive ICT Career Wheel, with the aim of convincing 

their fellow classmates to further pursue this IT career. Each reception elevator pitch was 

critiqued by the class on its content and persuasiveness.  
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The tech-savvy tool in week two of the two-week curriculum was a Wiki. Students worked in 

groups to investigate another career from the Interactive ICT Career Wheel. This information 

was incorporated into the development of a Wiki that could be used to provide their 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 four-week IT Careers Curriculum unit to be undertaken within 

several schools and a control group of students in each school as well. Both groups would 

undertake the pre-test and post-test IT Career Interest (ITCI) Instrument.  

All State High Schools in the Toowoomba region were contacted in stage one, two weeks prior 

to the commencement of term one, 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 Department ï 

Information Technology, or Year Nine Coordinator. Unfortunately, this resulted in no 

responses to the project ï the only feedback received was that due to tight schedules four weeks 

was a large cost to the school.  

A follow-up with all state high schools in the Toowoomba region, two weeks prior to the Easter 

break, with revised information packages being sent out to the schools outlining 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 Department ï Information Technology, or Year Nine Coordinator. This revised IT 

Careers Curriculum unit was initially accepted to be undertaken at Centenary Heights High 

School in the first two weeks of term 2. Unfortunately, after numerous emails and unreturned 

phone calls, it was deemed that while the Deputy Principal was supportive, the Head of 

Department ï Information Technology and her team were not, and the round two attempts were 

shelved. Other than an initial email outlining that the school operates on a yearly assessment 

schedule which was making it difficult to incorporate the two-week IT Careers Curriculum, no 

other feedback was provided. 

The researcher reviewed the proposed content and the teaching activities again and reviewed 

the list of Schools being contacted. It was decided to make one final attempt to expand the 

smaller regional schools, high top (prep to year ten) schools and to several Independent Schools 
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in the region. Round three resulted in four Schools accepting to undertake the two-week IT 

Careers Curriculum - Downlands College, Toowoomba Christian Outreach College and 

Toowoomba Grammar School from the Private Schools Sector, and Oakey State High School 

from the State School Sector. These Schools all agreed to undertake the two-week IT Careers 

Curriculum at the start of term 3. Participants in each data gathering activity were advised 

through their schools of the general nature of the research, that their participation 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 the two-week IT Careers Curriculum 

schools were provided with resources for them to be able to dynamically teach the new 

curriculum unit. The aim being to provide these teachers with 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 Secondary 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 Curriculum is detailed in chapter 

4, using tech-savvy teaching tools, that were implemented and tested with year nine students 

to ascertain if it can influence studentsô perceptions towards IT careers based on the literature, 

and the content and learning activity validation. The stages involved in the proposed design 

and development of the originally planned four-week IT Careers Curriculum are provided 

based on these findings. Discussion of the hurdles and subsequent reduction to a two-week IT 

Careers Curriculum based on feedback from schools is discussed, and the final detailed lesson-

by-lesson two-week IT Careers Curriculum intervention outlined. 

The IT Careers Curriculum, using tech-savvy teaching tools, including a lesson-by-lesson plan 

and resources were provided to the teachers involved in the intervention prior to the 

commencement of the two-week IT Careers Curriculum. 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 the two-week curriculum, based on the observations 
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of the researcher (who was involved in teaching the curriculum at one of the four schools), and 

communicated to each teacher.  

Chapter 5 details the implementation of the IT Careers Curriculum, using tech-savvy teaching 

tools, with year nine students to ascertain if it can influence studentsô perceptions towards IT 

careers. It includes the researcherôs personal journalised reflection on their own involvement 

as an active participant, teaching the IT Careers Curriculum at one of the four schools as an 

alternative qualitative set of findings towards research sub-question 1b.The process used in the 

collection of the researcherôs reflections involved the researcher, upon completion of each 

lesson, reviewing both the careers content and the learner activity used for that lesson. This 

information was journalised and used in the review of the two-week curriculum. Any areas of 

significant concern identified were communicated with the other teachers undertaking the 

curriculum at the other schools. 

3. 9 IT Career Interest (ITCI) Instrument Analysis  

Stage three of the research involved the quantitative measuring of student perceptions towards 

IT Careers using the IT Careers Interest (ITCI) Instrument immediately before and immediately 

after they had undertaken the IT Careers Curriculum.  

3. 9.1  IT CI Instrument  Sampling Methodology  

As the objective of the sub-question 1c is to measure the studentsô change in perceptions toward 

IT careers using the ITCI instrument, it is therefore necessary to gather information from 

current students who are in year nine IT classes in high school.  

Sampling strategy  

The measurement of studentsô change in perceptions toward IT careers using the ITCI 

instrument uses non-probability sampling.  

Sampling Process  

The purposive sampling technique which is a form of non-probability sampling is adopted in 

the research for the administration of the ITCI instrument to current students who are in year 

nine IT classes in high school. Due to the objective of the research, the high school IT students 

do not come from just any group, but are intentionally selected from a convenience sample of 

current students who are in year nine IT classes in high school, each school was originally 

planned to collect data from a control group and a curriculum group. 
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3.9.2 ITCI Instrument  Data Collection  

Data collection for the ITCI instrument stage of the research was through two primary data 

source survey activity stages 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 two-week curriculum, to gauge their initial interest about the 

discipline and careers in Information Technology using the revised version of the ITCI 

Instrument that was developed in stage one of the research plan (Appendix 6.9). 

ITCI Post-Testing 

Post-testing involved the re-surveying of all students surveyed in the pre-test using the same 

ITCI instrument. A comparison between the pre-testing and post-testing scores was conducted 

to determine the change in the studentsô interests in the discipline and careers in Information 

Technology.  

The quantitative measurement from the ITCI instrument surveys in the study was designed to 

collect data to answer the Research Sub-Question 1c: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

3.9.3 ITCI Instrument  Pilot  

Based on recommendations from Collis and Hussey (2013, the survey instrument was tested 

and piloted as fully as possible before distribution. The ICTI instrument developed in stage one 

of the research plan (Appendix 6.9) was sent to the researcherôs academic supervisors who 

have many yearsô experience in designing questionnaires. In the second phase the ITCI 

instrument was sent to several information systems colleagues for their feedback. The third 

phase involved seeking feedback from students in year nine IT high school classes. 

Comments were received from the three phases on the wording of some questions, and the 

layout of the ITCI instrument. All suggested changes were made to ensure the clarity of the 

survey instrument. The final version of the survey instrument is provided in Appendix 6.10. 
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3.9.4 ITCI Instrument  Data Analysis  

Data analysis procedures used with the ITCI instrument survey data were drawn from the 

recommendations outlined in Manning and Munro (2007): preparing data for analysis, 

exploring the data, analysing the data, representing the data analysis, and validating the results. 

The aim is to find answers to the stated research question.  

Once the ITCI pre- and post- surveys were completed by both the curriculum classes and the 

control groups, several analyses were planned to be performed within the study: 

¶ Studentsô ITCI between control and trial groups 

¶ Studentsô ITCI before and after the IT Careers Curriculum  

The data collected from the Pre- and Post- surveys for each student of the ITCI instrument were 

paired during this stage of the experiment. Each ITCI survey contained a coded unique 

identifier that was used in the pairing. Respondents identified in the matching 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 pre- and post- surveys have been included in Appendix 

6.11. 

Due to low number of respondents in the Control group and the concern that they were all from 

the same school, 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 recoded and imported into SPSS where a Descriptive Statistics Frequency 

Analysis was undertaken to understand the breakdown of the respondents from the IT Careers 

Curriculum group. Outliers were removed using Standard Deviation (Std. Dev.) Analysis, 

Analysis of Univariate, and Analysis of Multivariate Outliers. 

Repeated Measures Analysis of Variance (ANOVA) of the Pre and Post Test ITCI Means was 

performed with SPSS to determine whether the differences within the curriculum groupsô 

scores on the ITCI were significant between the pre-test and the post-test in answer to Research 

Sub-Question 1c. 

3. 10  IT Careers Curriculum  Student Focus Groups  

Stage four of the research involved conducting student focus groups to qualitatively analyse 

the studentsô perceptions towards IT Careers and the effects that the learning activities had on 

them immediately after they had undertaken the IT Careers Curriculum.  
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Changes in studentsô perceptions through the implementation of the IT Careers Curriculum 

were tested through qualitative measures. Student focus groups were conducted after the 

conclusion of the IT Careers Curriculum. These focus groups were designed to collect data to 

answer the following two research sub-questions:  

Sub-Question 1d: Focussing on qualitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 

3. 10 .1 Student Focus Group  Methodology  

Focus group design is common to qualitative designs and there are many studies in the literature 

that have used this approach to collect data. Focus group discussions are particularly useful for 

exploratory research as they can produce powerful insights (Stewart, Shamdasani and Rook 

2007). They generally include between four and twelve participants and a moderator who poses 

the questions (Hollander 2004), but with children or adolescent participants, a smaller group 

of five or six students is appropriate (Vaughn, Shay Schumm and Sinagub 1996). In focus 

group discussions, it is imperative that both the moderator and the question design should be 

compatible with the group being interviewed (Stewart, Shamdasani and Rook 2007). Some of 

the disadvantages of using a focus group technique are: the researcher has less control than in 

an individual interview; moderators require special skills; the data are often difficult to analyse 

(Kreuger 1998 in Babbie, 2000); and with children or adolescent participants, more flexibility, 

direction and interaction may be required (Vaughn, Shay Schumm and Sinagub 1996). It is 

important that the discussion and questions be phrased to the age and level of understanding of 

the participant (Stewart, Shamdasani and Rook 2007). Awareness of age-related behaviours, 

such as showing-off, and how peer pressure can shape responses are important considerations 

when conducting focus groups with adolescents (Krueger and Casey 2000). The process of 

developing focus group discussions involves formulating research questions, developing 

protocols, soliciting participants, arranging venues, facilitating focus groups, transcribing, 

analysing data, and reporting the findings. 
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Focus Group Question Development 

The objective of sub-question 1d was to test the studentsô change in perceptions toward IT 

careers through qualitative measures. The objective of sub-question 1f was to test the 

effectiveness of the learning experience from the studentsô perspective. The focus group 

questions were developed as open-ended questions to address both of these research sub-

questions. These questions were developed from analysis of the literature and observations by 

the researcher while conducting the two-week 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 two-week IT Careers classes. It was broken into 

two parts: 

¶ Before doing the two-week careers class, what did you think a computing career was?  

¶ Describe one of the careers in computing that you knew about before doing the class.  

Then the students were asked to discuss why they had 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 two-week IT Careers classes. This information was used to corroborate 

the findings of the IT Career Interest Instrument (ITCI) Analysis. This question was broken 

into two parts: 

¶ Has your understanding of a computing career changed? 

¶ Discuss one of the interesting things you discovered during the class. 

The final set of open-ended 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 the IT Careers 

Curriculum. This question was also broken into two parts: 

¶ What did you enjoy about the careers class? 

¶ What do you think could be improved about the careers class? 

These questions were tested and piloted as fully as possible before their use in the focus groups. 

The focus group questions were sent to the researcherôs academic supervisors who have many 

yearsô experience in research using focus group techniques. In the second phase the focus group 
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questions were sent to several information systems colleagues for their feedback. The third 

phase involved seeking feedback from students in year nine IT high school classes. 

Comments were received from the three phases on the wording of the questions. All suggested 

changes were made to ensure the clarity of the focus group. The final version of the open-ended 

focus group questions is provided in Appendix 3.12. 

Focus Group Protocols 

Student were informed about the purpose of the research verbally prior to the commencement 

of the focus groups. The focus group discussions were audio recorded on the researcherôs 

iPhone and the recordings have been stored as per USQ Ethical Guidelines. The researcher 

transcribed the audio recordings and the transcripts were compared with the recordings for 

accuracy. All items transcribed were checked to ensure they were valid representations of the 

focus group discussions. The focus group discussion transcripts have been provided in 

Appendixes 7.1 and 7.2. 

Students were given a sheet of A4 paper prior to the start of the focus group (Appendix 3.12) 

where they were asked to firstly list on one side at least three careers in computing that they 

knew about before they undertook the two-week IT Careers classes. They then were asked to 

list on the other side at least three interesting things they had discovered during the two-week 

IT Careers classes. They were asked to create both lists on separate sides of the paper to help 

them focus on the specific question given without referring back to be previous question. This 

information was used to help them in the actual focus group. The focus groups were conducted 

using the Nominal Group Technique (NGT) which is a method for group brainstorming that 

encourages contributions from everyone (Gallagher et al. 1993).  

Focus Group Participants and Venue 

The qualitative measurement of studentsô change in perceptions toward IT careers and students' 

perspective on the learning activities undertaken in the IT Careers Curriculum used focus 

groups, involving a sample set of students who actively participated in the IT Careers 

Curriculum selected by the teacher from the year nine IT classes. For the purpose of this study 

the researcher conducted the focus groups, the focus groups discussions were held at two of 

the four schools due to staff and student availability - Downlands College and Toowoomba 

Christian Outreach College, and both focus groups were undertaken in the week after the 

conclusion of the two-week IT Careers Curriculum.  
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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 

sub-question 1d and research sub-question 1f, based on an analysis of the literature, and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 

of the Schools (Downlands College). The focus group predictive findings have been provided 

in Appendix 7.3. 

The transcripts from the focus group discussions were imported into NVIVO 12 Professional 

and the student statements were coding for qualitative analysis. One of the most widely used 

tactics across all qualitative research is the practice of coding (Kalpokaite and Radivojevic, 

2019). Codes are essentially short descriptive or inferential labels that are assigned to data 

segments in order to condense and categorize the dataset (Miles, Huberman, & Saldaña, 2014; 

Saldaña 2013). Codes can be used to identify recurring patterns, organise the chunks of data 

that go together, and trigger deeper reflection on the dataôs meaning (Kalpokaite and 

Radivojevic, 2019). Coding is divided into two main stages: first cycle codes are those that are 

initially assigned to the data, while second cycle codes build on these initial codes and group 

them into meaningful categories, themes, or constructs (Miles, Huberman, & Saldaña, 2014). 

The themes of ideas from the student focus group discussions were indexed using Miles, 

Huberman, & Saldañaôs (2014) qualitative data analysis method.  

The majority of qualitative analysis methods are based on the identification of themes, patterns, 

processes, and/or profiles (Miles, Huberman, & Saldaña, 2014). This is achieved by searching 

for patterns or regularities across the data, which is most typically done 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 where coded using Miles, Huberman, & 

Saldañaôs (2014) qualitative data analysis method, Yinôs (2014) congruence method (pattern 

matching) technique for case study analysis was used to match empirically-based patterns with 

predicted findings developed prior to the data collection. Section 7.4 of this study outlines the 

analysis and findings from the student focus group discussions.  

3.1 1 IT Careers  Curriculum Teacher Interviews  

The final stage of the research involved conducting teacher interviews to qualitatively analyse 

the teachersô observations of their studentsô perceptions towards IT Careers and their 
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perceptions of the effects that the learning activities had on their students immediately after 

they had undertaken the IT Careers Curriculum.  

Teachersô observed changes in their studentsô perceptions through the implementation of the 

IT Careers Curriculum were tested through qualitative measures. Teacher interviews were 

conducted after the conclusion of the IT Careers Curriculum. These interviews were designed 

to collect data to answer the following two research sub-questions:  

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

their studentsô perceptions towards 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, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

3. 11 .1 Teacher Interview  Methodology  

Interviews allow the researcher to probe and follow up the non-verbal behaviour, responses, 

feelings and motives in order to enrich qualitative data (Davies 2006). There are a number of 

ways that interviews can be conducted, including ñas part of participant observation or even as 

a casual conversationò (Mertens 1997, p. 321). The interview is a common technique, and one 

of the most important data collection techniques used in case-study and interpretive research 

(Myers and Newman 2007). ñData from interviews are idiographicò and the background, 

experiences, gender, age and nationality of the researcher should be acknowledged, it is 

important to situate the researcher as well  as the interviewee during the research write-up 

(Myers and Newman 2007, pp. 15 - 16). 

According to de Laine (1997), there are three basic interview models: structured, or formal 

interviews; focused, or semi-structured interviews; and unstructured interviews. Semi-

structured interviews use a prepared but incomplete script which requires improvisation (Myers 

and Newman 2007). It is the most common type of interview in Information Systems and 

allows the research to ñdelve more deeply into the social situationò (Myers and Newman 2007, 

p. 12). The interview plan should accommodate some flexibility, openness and improvisation 

to enable the interviewer to look for surprises and explore lines of questioning (Myers and 

Newman 2007). 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 used; and preparing the 

appearance and demeanour of the 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 interviews include: interviewing 

strangers under time pressure; lack of trust of the interviewer; lack of time leading to 

incomplete data collection; the level of entry into the organisation; elite bias; the Hawthorne 

effect (temporary changes in behaviour in response to environmental conditions); constructing 

knowledge while gathering data; and ambiguity of language (Myers and Newman 2007). The 

interviewer also needs to learn to deal with differing behaviours, such as shyness, showing off 

and boredom, during the interview (Myers and Newman 2007). 

Interview Question Development 

The objective of sub-question 1e was to obtain the teachersô observations of their studentsô 

change in perceptions toward IT careers through qualitative measures. The objective of sub-

question 1g was to obtain from the teachers their perceptions of the effectiveness of the learning 

experience on their students. The interview questions were developed as semi-structured 

questions to address both of these research sub-questions. These questions were developed 

from analysis of the literature and observations by the researcher while conducting the two-

week IT Careers Curriculum at one of the Schools (Downlands College). The third question 

was added as a result of the quantitative findings as outlined in Chapter 6. 

Teachers were asked to comment on three key issues: 

¶ What was the impact the two-week curriculum had on their studentsô interest in IT 

careers? 

¶ What improvement did they have for the two-week curriculum, to further increase 

student interest in IT careers?  

¶ What could have been the cause of the large number of issues with year nines answering 

the survey. 

These questions were tested and piloted as fully as possible before their use in the teacher 

interviews. The interview questions were sent to the researcherôs academic supervisors who 

have many yearsô experience in research using interview techniques. In the second phase the 

interview questions were sent to several information systems colleagues for their feedback. The 

third phase involved seeking feedback from high school teachers. 
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Comments were received from the three phases on the wording of the questions. All suggested 

changes were made to ensure the clarity of the interviews. The final version of the semi-

structured interview questions is provided in Appendix 3.14. 

Interview Protocols 

Teachers were informed about the purpose of the research as part of the school/teacher consent 

information initially sent to each school and again verbally prior to the commencement of the 

interviews. The interviews were audio recorded on the researcherôs iPhone and the recordings 

have been stored as per USQ Ethical Guidelines. The researcher transcribed the audio 

recordings and the transcripts were compared with the recordings for accuracy. All items 

transcribed were checked to ensure they were valid representations of the focus group 

discussions. The focus group discussion transcripts have been provided in Appendixes 6.4, 6.5 

and 6.5. 

The interviews were conducted using semi-structured interviews which are considered the most 

common type of interview in Information Systems and allows the research to ñdelve more 

deeply into the social situationò (Myers and Newman 2007). 

Interview Participants and Venue 

The qualitative measurement of the teachersô observations of their studentsô change in 

perceptions toward IT careers and the teachers' perspective on the effectiveness of the learning 

activities undertaken in the IT Careers Curriculum used semi-structured interviews, involving 

a sample set of teachers who actively participated in the teaching of the IT Careers Curriculum. 

For the purpose of this study the researcher conducted the interviews, the teacher interviews 

were held at two of the four schools due to staff and student availability - Downlands College 

and Toowoomba Grammar School, and both interviews were undertaken in the week after the 

conclusion of the two-week IT Careers Curriculum.  

3.11 .2 Teacher Interview  Analysis  

The predictive findings were developed prior to the teacher interviews to answer research sub-

question 1e and research sub-question 1g, based on an analysis of the literature, and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 

of the Schools (Downlands College). The focus group predictive findings have been provided 

in Appendix 7.7. 
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The transcripts from the teachersô interviews were imported into NVIVO 12 Professional and 

the teacher statements were coding for qualitative analysis. The themes of ideas from the 

teacher interview discussions were indexed using Miles, Huberman, & Saldaña, 2014; Saldaña 

(2013) qualitative data analysis method. Once the teacher interview discussion transcripts 

where coded using Miles, Huberman, & Saldañaôs (2014) qualitative data analysis method, 

Yinôs (2014) congruence method (pattern matching) technique for case study analysis was used 

to match empirically-based patterns with predicted findings developed prior to the data 

collection. Section 6.3 of this research outlines the analysis and findings from the teacher 

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 mixed-methods research. The researcher discussed the research 

design sample size of the populations used in the various phases of the research, and the role 

of the researcher in each phase of the research. The researcher detailed the approaches used to 

collect and analyse data and discussed the ethical implications of the study. 

The research was comprised of five stages as outlined in the revised proposed schedule of 

research. Each stage of the research was developed to address the overarching research 

question and one or more of the research sub-questions that were identified from the literature. 

The overarching research question being: 

How does an information technology career focused curriculum, using 

tech-savvy teaching tools, impact on year nine studentôsô perceptions 

toward information technology careers? 

Stage one involved the developed a new instrument, the IT Career Interest Instrument (ITCI), 

for determining junior high school studentsô interest in Information Technology careers. The 

ITCI instrument development in the study was designed to collect data to answer the research 

sub-question 1a: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

The qualitative findings that address this research sub-question for stage one of the research 

are analysed in the chapter 6, section 6.2 and a discussion of the findings are provided in chapter 

8. 
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The research developed a two-week IT Careers Curriculum that was implemented in four 

schools within the region to investigate whether the inclusion of Information Technology 

careers information would have an effect of these studentsô level of interest through the IT 

Career Interest Instrument (ITCI). The researcher implemented the IT Careers Curriculum 

personally in one of the four schools, a personal reflection of this involvement will be provided 

in Chapter 5. The IT Careers Curriculum design and development in the study is designed to 

answer the Research Sub-Question 1b: 

Research Question 1b: 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? 

Chapter 4 will discuss the Curriculum Design and Development for the IT Careers Curriculum 

from the literature in answer to this research sub-question and a discussion of the findings are 

provided in chapter 8. 

Chapter 5 further investigates this research sub-question by analysing the implementation of 

the IT Careers Curriculum to ascertain if it can influence studentsô perceptions towards IT 

careers, including an analysis of teaching the curriculum based on the researcherôs reflective 

personal journal notes, and a discussion of the findings are provided in chapter 8. 

Following the implementation of the two-week IT Careers Curriculum, a mixed-methods 

research approached using both quantitative and qualitative analysis was conducted. Data 

collection of the IT Career Interest Instrument (ITCI) and quantitative analysis of the strengths 

and weaknesses of the instrument was reported. The quantitative measurement from the ITCI 

instrument surveys in the study was designed to collect data to answer the Research Sub-

Question 1c: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

The quantitative findings that address this research sub-question for stage three of the research 

are analysed in the chapter 6, section 6.3, section 6.4 and section 6.5, and a discussion of the 

findings are provided in chapter 8. 
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Qualitative analysis was conducted through focus groups with students and interview with the 

teachers from the four schools involved in the two-week IT Careers Curriculum for further 

investigation into the impact of the two-week IT Careers Curriculum.  

Student focus groups were conducted after the conclusion of the IT Careers Curriculum. These 

focus groups were designed to collect data to answer the following two research sub-questions:  

Sub-Question 1d: Focussing on qualitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 

The qualitative findings that address these research sub-questions for stage four of the research 

are analysed in the chapter 7, section 7.2 and 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 collect data to answer the following two research sub-questions:  

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

their studentsô perceptions towards 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, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

The qualitative findings that address these research sub-questions for stage five of the research 

are analysed in the chapter 7, section 7.3 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 chapter established the research methods that are utilized in this study. The 

chapter also presented the plan to design, develop and implement the Information Technology 

Careers Curriculum intervention. This chapter outlines the design and development of the 

Information Technology Careers Curriculum intervention that will improve student 

perceptions of information technology careers.  

Section 4.2 provides a discussion of the design and development process drawn from the 

literature. Section 4.3 concludes the chapter by presenting a detailed outline of the lesson plans 

for the IT careers content and learning activities for the two-week IT Careers Curriculum.  

This chapter specifically addresses Research Sub-Question 1b: 

Research Question 1b: 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 are three key areas of the literature that inform the design and development of the IT 

Careers Curriculum intervention. 

¶ Age group selection that an IT Careers intervention will have the most impact based on 

Gottfredsonôs (2002, 2005) theory of Circumscription, Compromise, and Self-creation; 

¶ The social or structural factor or factors that a IT Careers intervention will have the 

most impact based on Lent and Brownôs (2006) Social Cognitive Career Theory 

(SCCT) framework for understanding how people develop career-related interests and 

Adya and Kaiserôs (2005) Social and Structural Factors; and 

¶ The Tech-Savvy Web-based Learning Activities that will meet the learning styles of 

the current ñMillennial Generationò of students. 

4.2.1 Age Group Selection  

The literature investigation of Gottfredsonôs (2002, 2005) theory of Circumscription, 

Compromise, and Self-creation found that the key student age group where a studentôs self-

career development occurs, and especially where careers are removed from further career 

exploration was the third stage of career development, between ages nine and thirteen (late 
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primary and junior high school). This was 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 reach in terms of ability or effort required.  

From this literature review findings, year nine high school students were selected as the 

target group for the IT Careers Curriculum intervention. 

4.2. 2 Social or Structural Factor(s)  Selection  

The literature investigation of Lent, Brown, and Hackettôs Social Cognitive Career Theory 

(SCCT) (2002, 2006) identified the factors that influence student careers decision making. This 

included Banduraôs (1986) Social Cognitive Theory (SCT) on self-efficacy, and Lent et al. 

(2002, 2006) personal and environment factors (gender, culture, barriers, and supports) that 

affect student career exploration and career selection.  

From the literature review into SCCT, the type of careers intervention to be implemented in 

this research was found to require a focus on building studentsô self-efficacy and outcomes 

expectations.  

Adya and Kaiserôs (2005) 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 students to assist 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 

studentsô perceptions. The Australian National Curriculum was also examined and found to 

lack any IT Careers Curriculum  from foundation to year ten level schooling.  

From this literature review findings, the careers invention that would have an impact on 

student perceptions towards IT careers was identified as an IT careers focus curriculum 

implemented in year nine, with a focus on improving studentsô self-efficacy and outcomes 

expectations towards IT.  

4.2. 3 Tech -Savvy Web -Based Learning Tools Selection  

The literature investigation into the learning activities that would improve the current 

ñmillennialò generationsô self-efficacy and outcomes expectations were found to be tech-savvy 

web-based learning tools such as wikis, blogs, and multimedia podcasting.  
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These tech-savvy web-based learning tools will be used in the IT Careers Curriculum 

intervention presented to year nine high school students to test the overarching research 

question of this study and research sub-question 1b. 

4. 3 Year Nine IT Class Lesson Plans  

4. 3.1 Original Proposed Curriculum  

The originally proposed curriculum was developed as a tech-savvy careers focused, four-week 

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 and would have been taught by 

a mix of IT and non-IT teachers who currently run these classes.  

The focus of the proposed first week of the curriculum was to be on investigating the breadth 

of IT careers by utilising the Interactive ICT Career Wheel currently maintained by the 

Australian Computing Society (ACS) Careers Foundation in groups with each group 

researching an area of the Wheel and presenting their findings to the class in the form of an 

elevator pitch. The focus of the second week of the curriculum 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 weeks and to 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 

develop a YouTube style advertisement focusing on each groupôs areas of the Wheel, the aim 

being to promote those types of careers. 

4. 3.2 Revised Curriculum  

The revised two-week curriculum continued to have the same careers focus, with the tech-

savvy activities focused on students researching the types of IT careers. The two-week 

curriculum drew the tech-savvy tools most closely aligned to the current National Curriculum 

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 collaboration using reception pitches and wiki development 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, 60-minute lessons. Schools with varying timetables could then modify these lessons to 
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suit their own structures. 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 the two-week curriculum, based on the observations 

of the researcher, and communicated to each teacher. The first week focused on providing 

students with an understanding of the breadth of careers within the Information Technology 

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) Instrument pre-test online survey.  

Upon completion of the pre-test online survey, the class discussion focused on what were the 

studentsô thoughts of Information Technology, sharing of their current perceptions of the 

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 class then discussed ñdisruptive technologiesò, with the teacher providing an initial 

explanation and encouraging the class to provide current and future examples, such as 

smartphones, virtual reality and augmented reality and how they have and/or will affect the 

way we live, do business and education.  

At the end of the lesson, 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 

qualified 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 IT Milestones, such as the 

CSIROôs development of Wi-Fi technology and Google Maps, 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 on problem-solving, 

communications and team-work, and where coding fits into these skills.  

Students were then introduced to the Interactive ICT Career Wheel, maintained by the 

Australian Computing Society (ACS) Careers Foundation (Appendix 3.10). Each of the four 

quadrants of the Wheel 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 picking a few at 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 groups, each 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 then asked to report back two key points about that career that 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 Lesson 3 

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 venture reality show 

Dragons' Den (http://www.youtube.com/watch?v=Tq0tan49rmc) which 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 Natural Resources at the University of Nebraska Lincoln. 

The class then discussed each of the five steps outlined in the worksheet: 

1. Step One: What are you Pitching? 

http://www.youtube.com/watch?v=Tq0tan49rmc
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2. Step Two: Who is Your Target Audience? 

3. Step Three: ñHookò Your Audience with a Wow Factor! 

4. Step Four: Why You? Paint a Vivid Picture and Rescue Your Audience 

5. Step Five: When? Revise and Rehearse with THE ASK! 

A modified version of McCollough, Devezer and Tannerôs (2016) alternative structure to 

elevator pitches, the reception format, was presented to the class. Their original reception pitch 

format required teams to develop their pitches and present them at an industry evening. For 

this activity, students were asked to pitch to their peers in their IT class. Each group was 

required to develop a PowerPointÊ presentation to accompany their pitch, and all members of 

the group were to be involved in the presentation, rather than 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 

quadrant from the IT Careers from 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. Each group 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 provided enough 

information to answer: 

¶ What are they pitching? 

¶ Was it pitched to the right audience? 

¶ 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 video by Common Craft, called ñWiki in Plain Englishò 
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(https://www.youtube.com/watch?v=-dnL00TdmLY) 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 information for a camping 

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 page to account 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 the following online resources: 

¶ University of Newcastle UK, Robinson Library: Wikipedia ï The Pros and Cons 

<https://libhelp.ncl.ac.uk/loader.php?fid=2099&type=1&key=2bfc2dc8f3b60a57b3f6

1624e49fd468>;  

¶ prosancons.com: Pros and cons of using Wikipedia 

<http://www.prosancons.com/general/pros-cons-using-wikipedia/>; and   

¶ Youth Village, South Africa: The Advantages and Disadvantages of using Wikipedia 

for Research: <https://www.youthvillage.co.za/2014/10/advantages-disadvantages-

using-wikipedia-research/>.  

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, with the teacher 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 develop a wiki page for their given 

quadrant from the IT Careers from the Interactive ICT Career Wheel. 

Week 2 Lesson 2 

Teachers were shown how to develop a wiki using http://www.wikidot.com/education. A 

common wiki page was created for the class prior to the start of the lesson, including a top-

https://libhelp.ncl.ac.uk/loader.php?fid=2099&type=1&key=2bfc2dc8f3b60a57b3f61624e49fd468
https://libhelp.ncl.ac.uk/loader.php?fid=2099&type=1&key=2bfc2dc8f3b60a57b3f61624e49fd468
http://www.prosancons.com/general/pros-cons-using-wikipedia/
https://www.youthvillage.co.za/2014/10/advantages-disadvantages-using-wikipedia-research/
https://www.youthvillage.co.za/2014/10/advantages-disadvantages-using-wikipedia-research/
http://www.wikidot.com/education
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level page and four sub-pages for each of the quadrants from the IT Careers from the Interactive 

ICT Career Wheel. 

Lesson 2 commenced with each student creating their own wikidot.com account, then adding 

the class wiki page to their account. The students were given a basic introduction to using 

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 wiki careers page: 

¶ At least 2 hyperlinks 

¶ An image 

¶ 3 kinds of headings 

¶ Table of contents 

¶ Horizontal rule 

¶ Use bolding, italics 

¶ Embed a video 

¶ Use bulleted and numbered lists 

¶ Embed a quizlet with at least 10 cards 

Students then spent the remainder of the lesson in their groups, 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, spending time 

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 other in the creation 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 they are 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 two-week IT Careers Curriculum concluded with groups being given a third of the lesson 

to finalise their wikis. 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 

provided enough information to answer: 

¶ Does it inform about the IT career area? 

¶ Was it pitched to the right audience? 

¶ 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 of the 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 presents the design and development of the Information Technology Careers 

Curriculum and addresses Research Sub-Question 1b identified from the literature in chapter 

2: 

Research Question 1b: 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 4.2 discussed the theoretical research from Gottfredsonôs (2002, 2005) theory of 

Circumscription, Compromise, and Self-creation; Lent and Brownôs (2006) Social Cognitive 

Career Theory (SCCT) framework for understanding how people develop career-related 

interests; and Adya and Kaiserôs (2005) Social and Structural Factors that were linked to 

studentsô perceptions.  Learning activities that would improve self-efficacy and outcomes 

expectations were found to be tech-savvy web-based learning tools such as wikis, blogs, and 

multimedia podcasting. 

This research identified that the careers invention that would have an impact on student 

perceptions towards IT careers was a IT careers focus curriculum, using tech-savvy web-based 
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learning tools, implemented in year nine, with a focus on improving studentsô self-efficacy and 

outcomes expectations towards IT. 

Section 4.3 outlined the lesson plans for IT careers content and learning activities for the two-

week IT Careers Curriculum. This included a discussion of the originally planned four-week 

curriculum that outlines the other learning activities that could have been used in the study. 

Chapters 5 to 7 will quantitatively and qualitatively test the impact of the two-week IT Careers 

Curriculum. Each chapter will address one or more research sub-question identified through 

the literature review that will build a detailed set of findings towards addressing the overarching 

research question. Chapter 8 will then present all findings from these chapters to ascertain the 

level of improvement in studentsô perceptions towards IT careers the IT Careers Curriculum.  
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Chapter 5 Curriculum  Implementation  

5.1 Chapter Introduction  

The overarching research question introduced in Chapter 1 posited that providing junior high 

school students with a comprehensive understanding of IT careers would influence their 

perceptions of such careers: 

How does an information technology career focused curriculum, using 

tech-savvy teaching tools, impact on year nine studentsô perceptions 

toward information technology careers? 

Chapter 2 identified junior high school as the key career developmental stage where students 

discount career alternatives that do not meet their image of self and amend their self-image to 

accommodate real-world constraints in favour of other career alternatives. Structural factors, 

such as teachers and curriculum, were identified as possible methods of strengthening a 

studentôs perceptions of IT careers. A tech-savvy IT careers focused curriculum using web-

based learning tools was recognised as a possible approach to influence studentsô perceptions 

of IT careers.  

Chapter 3 described the content and learning activity validation and design, the process 

involved in obtaining schoolsô and teachersô involvement in the intervention, and the 

development and implementation of the two-week IT Careers Curriculum that was used in four 

Toowoomba region schools. Chapter 4 outlined the design, development and implementation 

of the IT Careers Curriculum, using tech-savvy teaching tools, based on the literature. It 

provided a lesson-by-lesson discussion of the lesson plans and the resources provided to the 

teachers involved in the intervention. 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 the two-week curriculum, based on the observations 

of the researcher, and communicated to each teacher. 

This Chapter provides an alternative validation of the curriculum, through the researcherôs own 

reflections of teaching the two-week IT Careers Curriculum at Downlands College (one of the 

four Toowoomba region schools), as such it provides further insight into answering the 

research sub-question 1b: 

Research Question 1b: 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 researcher to inform that the Year nine IT teacher had left the school and that they were 

seeking to recruit and new teacher for the class, but had not been successful by the beginning 

of term 3. After some negotiations, it was agreed that the primary researcher, who was a 

registered teacher, would assist the school by teaching the year nine IT class, along with the 

year eleven and twelve senior computing class for the first two weeks of term to allow for more 

time to recruit a suitable new teacher, allowing the two-week IT Careers Curriculum class to 

be undertaken during this time. 

As an active participant in the research, the researcher journalised their reflections on each 

lesson taught. Each reflective journal entry involved a review of the career 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 schools. The 

following is the researcherôs reflection on teaching the two-week IT Careers Curriculum.  

5.2 Primary Researcherôs Reflection on Teaching the IT Careers 

Curriculum  

5.2.1 Week 1 Lesson 1 Reflection s 

Careers Content Reflection 

The class was made up of twenty students, fifteen boys and five girls. Based on the literature 

findings previously discussed, the gender balance was not investigated in this study, as it has 

been the primary focus most of the current careers intervention research (Hunter and Boersen 

2017; Hunter and Boersen 2016; Gorbacheva et al. 2014; Craig, Fisher and Lang, 2007; Lang, 

2010; Bain and Rice, 2006; Ashcraft et al. 2012; Clayton, Beekhuyzen and Nielsen, 2012).  

Students were enthusiastic when I discussed the USQ IT Careers Research Project with them, 

and after discussing the survey terms of reference with them, all but one student opted to 

complete the IT Career Interest (ITCI) Instrument pre-test online survey.  

The initial class discussion on the studentsô understanding of Information Technology focused 

mainly on topics of coding, security and computer maintenance. The types of IT-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 on 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 ñdisruptive technologiesò, was a new concept to the class, but once I had explained 

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 technologies affected how they 

live, do business and their education.  

The discussion in this lesson was purposely left very open, allowing the students to explore 

different examples from their own personal backgrounds, providing they did not digress to far 

from the topics. This allowed all students to engage in the discussion, not just the ñgeekyò ones.  

The schoolôs learning management system allowed easy dissemination of the electronic copy 

of the IT Careers Prospects and Trends Report, which was given to students to read through as 

homework and which would form 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 responses were that they did not think the IT industry had so many 

opportunities. Students who 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 Cloud Computing 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 lesson was run soon after 

the media hype about Cambridge Analytica (Cadwalladr and Graham-Harrison 2018). 

Students were surprised at the level of Australian involvement in different IT Milestones, such 

as the CSIROôs development of Wi-Fi technology and Google Maps. When asked if they 

thought there would be more such development coming out of Australia, many students were 

cynical, expressing that that type of thing does not appear to be happening anymore.  

All students in the class engaged with the Interactive ICT Career Wheel developed by the 

Australian Computing Society (ACS) Foundation. The top-level 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 completely 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 on several career types while they initially 

explored the Wheel. 

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 of the Marketing / Consulting IT 

Careers selected at random from the areas on the Careers Wheel to report two key points about 

what they found interesting, and the salary range of the career was enthusiastically undertaken. 

Each group provided one speaker who gave a well-developed account of their allocated career. 

Each group was also asked if they had heard of that career before and whether they would 

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 

Career Wheel, with two groups splitting the hardware/software between them. Each group was 

asked to read/watch 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 in IT. While I 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 the IT Careers 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 presentations tools and multiple 

presenters. The idea of presenting in a group, rather than one-on-one, appealed to the class.  

The "High 5" Elevator Pitch worksheet (Appendix 4.1) was displayed on the data projector, 

and each group was asked to discuss each of the five steps outlined in the worksheet, based on 

their quadrant from the IT Careers from the Interactive ICT Career Wheel. Students were given 

time to work on each step and I walked around assisting each group. Once each group had 
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worked through up to step 4, they were then given the rest of the lesson to fully research their 

quadrant and to prepare their reception elevator pitch.  

Actions Arising from Career Content Reflections 

I was initially concerned that switching the terminology between elevator and reception pitch 

would cause some confusion for the students, but they were able to easily adapt the "High 5" 

Elevator Pitch worksheet to the reception pitch structure. 

5.2.4 Week 1 Lesson 4  Reflection  

Learning Activity Ref lection  

Students were given the first half of the lesson to finalise and rehearse their reception elevator 

pitch. Several students in two of the groups were not present for lesson 3, so these groups were 

given extra time to amend their reception elevator pitch to take this into account. Table 7 

outlines the learning activity outcome of Week 1 Lesson 4 for the Downlands College Year 

Nine IT class. 

Group Learning Outcome 

Group 1 The first group to present were the Product Development (Hardware) quadrant group. This 

group was comprised of four boys. This group produced a detailed background on the various 

hardware development career paths with their focus being on electronic engineering. Their 

ñwowò factor was a discussion about the scope of electronic engineering jobs, the salary range 

and they focused on the development of robotics in manufacturing. I provided them with an 

example of the automated detonator production line at Orica Explosives as an extra example. 

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 group was 

comprised of four boys. This group discussed how IT and business knowledge produce 

solutions to clients and industry. Their focus was somewhat narrow, rather than looking at 

the whole of their quadrant. Their ñwowò factor was a discussion about how Quantum 

Computing could be used in the future. I spoke about some of the other roles such as Project 

Managers and Social Media Analytics to supplement their discussion. This was one group 

that appeared to be working well and I did not spend as much time with them as I did some 

of the other groups, which unfortunately led to the narrow focus. This group was given an 

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 group was 

comprised of three of the girls in the class and one of the boys. This group discussed careers 

that develop multimedia content and web design. They produced a very well researched 

presentation and provided a broad scope of the various careers in this field. Their ñwowò 

factor was in discussing games design. I followed their presentation up with some discussion 

about the types of skills that are important in the development of games, such as artificial 

intelligence. This group was given an average score of 8 out of 10 by the other groups. 

Group 4 The fourth group was the Technology Services quadrant group. This group originally 

comprised of four boys but two were not in attendance on the day for reception elevator 

pitches, and as such extra time was given to this group during the first three presentations. 

This group discussed technical careers, which matched the interests of the two boys involved. 

Their use of PowerPoint for their pitch was limited, but they were able to speak at length 

about networking and security careers. They did not present a ñwowò factor to their pitch, 

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 group 

originally comprised of two girls and two boys but one of the boys were not in attendance on 

the day for reception elevator pitches, and as such extra time was given to this group during 

the first four presentations. This group produced a well-developed background on the various 

software development career paths with their focus being on IT entrepreneurship. Their 

ñwowò factor was their discussion on developers such as Elon Musk, Bill Gates and Mark 

Zuckerberg, how they turned hobbies and home/dorm-room businesses into multi-billion-

dollar enterprises. I added to this conversation by pointing out that having the right idea at 

the right time and the courage to do something about it is what makes a great entrepreneur. 

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 there were two groups who both scored 8 out of 10 for their elevator pitches, both groups 

were awarded a small prize. 

5.2.5 Week 2 Lesson 1  Reflection  

Learning Activity Reflection  The lesson commenced with a discussion about wikis, starting 

with the origin of the name. The class shared the types of wikis that they have personally used. 

As expected, Wikipedia was the first example given by the class.  

The YouTube video called ñWiki in Plain Englishò was well received by the class, showing 

how wikis can be used to coordinate a camping trip. Discussion 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 

discussion 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 lesson plan included a discussion 

on cloud apps later in the lesson, but I decided to bring it forward to this point.  

The class discussed the differences between wikis and cloud apps, and they shared their own 

experiences with using cloud apps. I pointed out that each tool has its own use, depending on 

what it is needed for. The class identified the following two issues that need to be considered 

when selecting between cloud apps and wikis:  

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, I then went back to discuss Wikipedia with the class. This was not 

necessarily linked explicitly to their understanding of wikis, but I felt it a good segway into the 

advantages and disadvantages of using Wikipedia for research in general. Three websites 

discussing these advantages and disadvantages were reviewed on the data projector and I 

discussed the importance of using the links to primary sources in Wikipedia rather than relying 

on the content of the article itself, as anyone can edit an article and at any time the article can 
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be incorrect. To reinforce this, I opened a 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 homework, I 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 Career Wheel. 

5.2.6 Week 2 Lesson 2 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 the Interactive ICT Career Wheel.  

Prior to the commencement of this lesson, I created a Downlands Year nine IT Wiki using 

Wikidot. It was during this stage that I noted that the setting up of the top-level wiki page was 

not as user-friendly as reported, having no Graphic User Interface (GUI) edit tool. To assist the 

students, I created the top-level page, a subpage for each of the five groupsô quadrants in the 

Interactive ICT Career Wheel, and inserted code onto the top-level page to display the 

subpages. I immediately emailed this information to the other teachers conducting their classes 

at other schools in the research. The subpage GUI developed by Wikidot was much more user-

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 introduction to using the wiki, and demonstration of where to find the 

Wikidot online resources. The following list of required elements was then given to the class, 

for each group to include in their wiki: 

¶ At least 2 hyperlinks 

¶ An image 

¶ 3 kinds of headings 

¶ Table of contents 

¶ Horizontal rule 

¶ Use bolding, italics 

¶ Embed a video 

¶ Use bulleted and numbered lists 

¶ Embed a quizlet with at least 10 cards 
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Students 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. Students quickly 

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 over when necessary. 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, I had intended to use the Wikispaces platform, a K-12 free wiki site popular for 

educational wiki development, but unfortunately, the site was closed on 31st July 2018. I 

researched several educational lesson planning portals to ascertain what other K-12 education 

supported wikis were being used. Several the educational portals recommended the Wikidot 

platform, as it was free to use, licenced through Creative Commons, and did not embed 

advertising.  

Wikidot requires all participants 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 small-time overhead involved in getting each student to create their Wikidot 

account, then accept their email registration prior to starting their wiki development. 

The teachers undertaking the IT Careers Curriculum were emailed immediately of the change 

from the Wikispaces platform to Wikidot, including changes to the resources outlining the 

implementation requirements and set-up steps to facilitate easy implementation in their classes. 

All teachers reported that this was implemented prior to this stage in the curriculum and that 

the extra login requirements did not impact on school systems or restrictions.  

5.2.7 Week 2 Lesson 4  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 I encouraged each group to 

read carefully through their pages for typing mistakes and to check that all the links, images 

and embedded videos were working correctly. Each group then presented their wiki for their 
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given quadrant from the Interactive ICT Career Wheel to the class. The class discussed whether 

the group had provided enough information to answer: 

¶ Does it inform about the IT career area? 

¶ What was good about the page (commendations)? 

¶ What could have been improved on the page (improvements)?  

Table 8 outlines the learning activity outcome of Week 2 Lesson 4 for the Downlands College 

Year Nine IT class. 

Group Learning Outcome 

Group 1 The first group that presented their wiki page were the Business Services quadrant group. 

Overall, the class felt that the wiki page provided a detailed level of information that covered 

the breadth of the IT careers from the Interactive ICT Career Wheel. The commendations the 

other groups had for this page included easy to navigate links to the online Business Services 

information from the Interactive ICT Career Wheel; a well-structured subpage summarising 

the salaries for each type of career; a user-friendly set of quizlets identifying the key career 

types; and a suitable embedded video. Areas of improvement that the other groups suggested 

were that the image on the main page could have been resized to allow all the information to 

more easily fit on the one page, and more use of group developed subpages could have been 

made instead of just pointing to the Business Services information from the Interactive ICT 

Career Wheel. This group was given an 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 quadrant group. 

Overall, the class felt that the wiki page provided an excellent level of information that 

covered the breadth of the IT careers from the Interactive ICT Career Wheel. The 

commendations the other groups discussed included the placement of a contents list at the 

top of the page; the key career information was summarised on the wiki page rather than just 

linking to the Career Wheel; the embedding of the quizlets rather than linking to another 

page; and an appropriate embedded video. Areas of improvement that the other groups 

suggested were that a more interesting image could have been used, and the information could 

have been presented on subpages rather than having it all displayed on a single page. This 

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 Services quadrant group. 

Overall, the class felt that the wiki page also provided an excellent level of information that 

covered the breadth of the IT careers from the Interactive ICT Career Wheel. The 

commendations the other groups discussed included the placement of a contents list at the 

top of the page; the key career information was summarised on the wiki page rather than just 

linking to the Career Wheel; the inclusion of the career images drawn from the Careers 

Foundation website; the embedding of the quizlets rather than linking to another page; and 

an embedded video that met the guidelines given. The was only one area of improvement that 

the other groups suggested which was that the information could have been presented on 

subpages rather than having it all displayed on a single page. This group was given an average 

score of 9 out of 10 by the other groups. 

Group 4 The fourth group that presented their wiki page were the Product Development (Hardware) 

quadrant group. Overall, the class felt that the wiki page provided an adequate level of 

information that covered the breadth of the IT careers from the Interactive ICT Career Wheel. 

The commendations the other groups discussed included the key career information being 

summarised on the wiki page rather than just linking to the Career Wheel; a user-friendly set 

of quizlets identifying the key career types; and a suitable embedded video. Areas of 

improvement that the other groups suggested were that the quizlets could have been 

embedded rather than linking to another page; the image on the main page could have been 

resized to allow all the information to more easily fit on the one page, and the information 

could have been presented on subpages rather than having it all displayed on a single page. 

This group was given an average score of 7 out of 10 by the other groups. 



 Chapter 5 Curriculum  Implementation  

110  
 

Group 5 The fifth group that presented their wiki page were the Product Development (Software) 

quadrant group. Overall, the class felt that the wiki page provided some useful information 

of the IT careers from the Interactive ICT Career Wheel but was too focused on the 

Entrepreneur career and not enough information on other career types. The commendations 

the other groups discussed included the key career information being summarised on the wiki 

page rather than just linking to the Career Wheel; and an appropriate embedded video. Areas 

of improvement that the other groups suggested were that a more interesting image could 

have been used; the information could have been presented on subpages rather than having it 

all displayed on a single page; and that there were no quizlets included. This group was given 

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. I finished the class with a recap of the USQ IT Careers Research Project, and 

then asked the students to complete the IT Career Interest (ITCI) Instrument post-test online 

survey. 

5.3 Summary of Chapter 5 

This chapter presents an alternative validation of the curriculum, through the researcherôs own 

reflections of teaching the two-week IT Careers Curriculum at Downlands.  This chapter 

provides further insight into answering the research sub-question 1b identified from the 

literature in chapter 2: 

Research Question 1b: 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 reflections and insights were shared with the other three schools daily as extra resources 

for the teachers.  

Reflection on Careers Curriculum Content 

The studentsô understanding of Information Technology was that it involved coding, security 

and computer maintenance. Their main IT usage was applications software, such as Word, 

Excel and PowerPoint, Google searching and Facebook. Terms like ñdisruptive technologiesò 

were new concepts that had not been previously taught to them in their IT classes.  

The use of the Interactive ICT Career Wheel was found to be a curriculum teaching instrument 

that was well suited to these students, providing them with comprehensive information about 

the many different types of IT careers. Topics drawn from the ICT Career Wheel information 

such as the anticipated growth in IT qualified positions and the future direction of the IT 

industry resonated well with the students, instigating robust discussion in the class. Students in 
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the class all expressed that they had not understood the breadth of the IT industry. The Careers 

Curriculum Content has been further investigated in the student focus groups in Chapter 7.  

Reflection on the Learning Activities Reception pitches and Wikis were the two tech-savvy 

learning activities used within the two-week IT Careers Curriculum by the researcher. Initially 

there was some concern by the researcher that switching the terminology between elevator and 

reception pitch would cause some confusion for the students, but they were able to easily adapt 

the "High 5" Elevator Pitch worksheet to the reception pitch structure. The reception pitch 

concept was well received by the year nine students and they were able to complete their 

research into their given IT career and present their findings within the week one timeframe. 

The 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 wiki concept had several minor issues stemming from the need to change educational wiki 

providers due to the closure of the Wikispaces platform. The Wikidot platform was found to 

be less user-friendly, and the linking of the main wiki pages to sub-pages, embedding quizlets 

and videos required extra coding. The researcher spent extra class-time assisting students to 

work around these issues. Extra specific Wikidot resources were developed and shared to the 

other three schools to assist them through these changes. While the year nine students were 

able to complete all the wiki tasks within the timeframe of week two, upon reflection the 

researcher felt that more time would have been beneficial. Future 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 plans to have the other students in the group working offline on 

their own content while Wiki page is being developed.   

Sharing IT Curriculum Reflections  

The IT Careers Curriculum, using tech-savvy teaching tools, including a lesson-by-lesson plan 

and resources were provided to the teachers at the other three schools involved in the 

intervention prior to the commencement of the two-week IT Careers Curriculum. 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 the two-week curriculum, based on the observations 

of the researcher, and communicated to each teacher. It was noted by the researcher that each 
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school took these resources and the daily communicated reflections from the researcher, and 

adapted them to their own circumstances. This has been further investigated in the teacher 

interviews in Chapter 7.  
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Chapter 6 Quantitative Study  

6.1 Chapter Introduction  

A mixed-methods approach using both quantitative and qualitative research methods was 

identified in chapter 2 as the methodology for data collection and analysis to answer the 

overarching research question of this research. Several research sub-questions were identified 

from the literature to address each stage in the research. Chapter 3 discussed and justified the 

five stages of the research design and methods.  

Section 6.2 discusses stage one of the research, the development of the Information Technology 

Careers Instrument (ITCI). The technology component from three Science, Technology, 

Engineering and Mathematics (STEM) survey instruments were used to develop the ITCI 

instrument. The original forty-eight items were reduced to the smallest number of items to 

include in a reliable instrument. Research Sub-Question 1a is addressed in this stage of the 

research: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

This research identified the junior high school years of a students' life as the key career 

developmental stage where they progressively discount career alternatives (Gottfredsonôs 

(2005) Circumscription, Compromise and Self-creation theory). Lent, Brown, and Hackettôs 

(2002) Social Cognitive Career Theory (SCCT) together with the research from Adya and 

Kaiserôs (2005) research identified structural factors (e.g. teachers and curriculum) as playing 

a role in either strengthening or limiting a studentôs expectations of IT careers. A two-week 

curriculum focusing on providing students in year nine (junior high school students) with better 

awareness of IT careers was developed and undertaken as part of stage two of the research.  

In stage three of the research, students were surveyed before and after the two-week curriculum 

and the analysis of the data collected is outlined in this Chapter. Research Sub-Question 1c is 

addressed in this stage of the research: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 
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Section 6.3 discusses the steps taken to recode the data collected in stage three of 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.  

Section 6.4 describes the process used in stage three of the research for the identification and 

removal of outliers through Standard Deviation (Std. Dev.) Analysis, Univariate and 

Multivariate Analysis, and Normality of Distribution Analysis to derive the forty-nine paired 

respondents for use in the final data analysis. Section 6.5 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 the change of studentsô interest in Information 

Technology careers between the first ITCI survey and the second ITCI surveys after 

undertaking the two-week IT Careers Curriculum. A Paired T-Test Analysis on the individual 

Survey Questions was also undertaken to examine if there was any significant change between 

the first ITCI survey and the second ITCI survey for any individual survey question. 

6.2 Development of Information Technology Careers 

Instrument (ITCI)  

The methodology used to develop the Information Technology Careers Instrument (ITCI) 

followed Clark and Watson (1995) key components for developing scale items and Hinkinôs et 

al. (1997) process for developing reliable and valid measurement instruments. The analysis of 

the data collection used in the development of the Information Technology Careers Instrument 

(ITCI) addresses Research Sub-Question 1a: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

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 

studentsô interest in STEM and STEM careers, studentsô perceptions of STEM professionals, 

and social cognitive career theory applied in science, technology, engineering and 

mathematics. As discussed in Chapter 2, research suggested that interest in careers was often 

related to self-efficacy, outcome expectations, and previous learning experienced identified in 

Lent, Brown, and Hackettôs (2002) social cognitive career theory. Three STEM careers 

instruments were identified by this literature review (Keir et al. (2014) STEM Career Interest 

Survey (STEM-CIS); Tyler-Wood, Knezek and Christensen (2010) STEM Career Interest 
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Questionnaire and STEM Semantics Survey; Mahoney (2010) Student Attitude toward STEM 

Questionnaire).  

6.2.2 Create a broad item pool of items that will test the target aspect  

The fundamental goal of the creation of the initial item pool is to ñsample systematically all 

content that is potentially relevant to the target constructò Clark and Watson 1995, p. 310), in 

this case, a pool of items that focus on studentsô interests in information technology careers. 

The initial broad pool of items was drawn from the three existing career test instruments 

identified in the ITCI literature review. The three instruments focused on the Science, 

Technology, Engineering and Mathematics (STEM) areas. They all had high reliability 

(Cronbachôs Alpha > 0.8) in the technology area and were grounded in Lent, Brown, and 

Hackettôs (2002) Social Cognitive Career Theory (SCCT). 

Keir et al. (2014) developed a STEM Career Interest Survey (STEM-CIS) to measure the 

ñfactors related to [junior high] school studentsô interest in and goals related to STEM subjects 

and potential careersò (p. 9). They tested the STEM-CIS instrument on students at seven 

schools in rural south-eastern United States (grades five to eight). The STEM-CIS was 

designed using a five-point Likert scale with forty-four items, eleven items in each of the 

Science, Technology, Engineering and Mathematics (STEM) areas (Appendix 6.1). The 

STEM-CIS was found to have a Cronbachôs Alpha = 0.77 for the Science area, a Cronbachôs 

Alpha = 0.89 for the Technology area; a Cronbachôs Alpha = 0.86 for the Engineering area, 

and a Cronbachôs Alpha = 0.85 for the Mathematics area.  

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 Semantics Survey was 

designed as a semantic differential scale, with students asked to select how they feel on a seven-

point scale between two adjective pairs (e.g. To me, Technology is: fascinating/mundane). The 

survey is comprised of twenty-five paired adjective items, five items in each of the Science, 

Technology, Engineering and Mathematics (STEM) areas and five further items about 

studentsô general feeling towards careers in science, technology, engineering, or mathematics 

(Appendix 6.2). The STEM Semantics Survey was found to have a Cronbachôs Alpha = 0.84 

for the Science area, a Cronbachôs Alpha = 0.91 for the Technology area; a Cronbachôs Alpha 

= 0.92 for the Engineering area; a Cronbachôs Alpha = 0.88 for the Mathematics area, and a 

Cronbachôs Alpha = 0.93 for STEM careers. 
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Mahoney (2010) developed a Student Attitude toward STEM Questionnaire to measure the 

attitudes studentsô exhibit towards STEM education. They tested the Student Attitude toward 

STEM Questionnaire on students at two grade levels (year nine and eleven) 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 survey comprised of twenty-four items and students were 

asked to repeat their selection for each of the four STEM areas. In total students were asked to 

rate nine-six items (twenty-four science, twenty-four technology, twenty-four engineering, and 

twenty-four mathematics) (Appendix 6.3). The Student Attitude toward STEM Questionnaire 

was found to have a Cronbachôs Alpha = 0.96 for the Science area, a Cronbachôs Alpha = 0.95 

for the Technology area; a Cronbachôs Alpha = 0.97 for the Engineering area, and a Cronbachôs 

Alpha = 0.96 for the Mathematics area.  

The three STEM instruments had a total of one hundred and sixty-five items dealing with 

science, technology, engineering and mathematics. Only the forty-five items pertaining to 

technology and technology 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 more specific 

term, ñinformation technologyò to avoid confusion in the resulting ITCI survey. 

One instrument (Keir et al. 2014) used a five-point Likert scale and the other two instruments 

(Tyler-Wood et al. 2010, Mahoney 2010) used variations of semantic differential scales. A 

single type of scale needed to be adopted for ITCI, thus all items were converted to a five-point 

Likert scale to conform with the structure used by Keir et al. (2014). The amended eleven items 

using the more specific term, ñinformation technologyò is provided in Appendix 6.4. 

The five technology and five technology careers items from the Tyler-Wood, Knezek and 

Christensen (2010) STEM Semantics Survey semantic differential scale was converted to a 

five-point Likert scale by taking the information technology and information technology 

careers statements (ñto me, information technology isò; ñto me, a career in information 

technologyò) and merging it with each adjective in the technology and general careers area of 

the survey, the resultant twenty items (Appendix 6.5) were developed and placed on a five-

point Likert scale. 

The twenty-four items from the Mahoney (2010) Student Attitude toward STEM Questionnaire 

were taken and modified to focus specifically on information technology. Each of the items 
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was amended to include the term ñinformation technologyò where appropriate. (e.g. I do not 

like [information technology]). The resultant twenty-four items (Appendix 6.6) were developed 

and were also placed on a five-point Likert scale.  

This resulted in a scale consisting of forty-eight items (Appendix 6.7). 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 remove repeating questions (Appendix 6.8). The 

Information Technology Interest & Careers Survey (Appendix 6.9) was developed.  

6.2.3 Factor analysis  

An analysis was conducted using a convenience sample of first-year business university 

students. Eighty students were surveyed during their first-year business-computing course. The 

data collected was used to ascertain the number of factors resulting from the forty-eight items 

and to reduce the number of items to an amount easily completed in a ten-minute online survey. 

ñFactor analysis provides the tools for analysing the structure of the interrelationships among 

a large number of variablesò (Hair et al. 2010, p. 94), defining the underlying structure of the 

variables in the analysis and condensing the information into a small set of factors.  

A factor analysis (Table 9) was conducted on the forty-eight items to confirm the existence of 

two-factors,  

1) interest in information technology and  

2) interest in information technology careers. 

Varimax is considered the most popular factor rotation method ñfocusing on simplifying the 

columns in a factor matrixò (Hair et al. 2010, p. 124). Based on the Rotated Factor Matrix using 

Varimax with Kaiser Normalization (Table 10) developed using SPSS, two items were 

identified as cross-loading on factor one and factor two and were thus removed (Items 6 & 11 

indicated in red). Hair et al. (2010, p. 117) state that ñloadings Ñ 0.5 or greater are considered 

to be practically significantò. A further examination of the Rotated Factor Matrix identified 

thirteen items that had loadings between -0.5 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 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 

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  

  



 Chapter 6 Quantitative Analysis  

119  
 

 

Rotated Factor Matrixa 

 

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. 

Table 10 : Rotated Factor Matrix on forty -eight items using Varimax with Kaiser Normalization  

A Scree plot is used to identify the optimum number of factors that can be extracted, ñthe point 

at which the curve first begins to straighten out is considered to indicate the maximum number 

of factors to extractò (Hair et al. 2010, p. 110). 
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A factor analysis was repeated with the remaining thirty-three items together with a Scree plot 

(Table 11 and Figure 4).  

Total Variance Explained 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 

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  

 
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 the thirty-three 
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items are a single construct. Close examination of the remaining thirty-three items suggests 

that there are several items of that use similar language (e.g. ñTo me, information technology 

is excitingò and ñA career in information technology would be excitingò).  

Clayton et al. (2012) identified that students who have a high self-efficacy of their own 

information technology abilities and a personal interest towards information technology will 

also have an interest in pursuing a career in information technology. Information Technology 

inventions that positively influencing participantsô attitudes towards IT result in the participant 

believing IT to be a viable and exciting career opportunity (Gorbacheva, Beekhuyzen, et al., 

2014; Gorbacheva, Craig, et al., 2014). Therefore, it is posited that a person interested in 

information technology would be interested in a career in information technology. 

Thus, the distinction about interest in information technology and interest in careers in 

information technology should be removed as suggested by the Scree plot.  

ñReliability analysis is an assessment of the degree of consistency between multiple 

measurements of a variableò (Hair et al. 2010, p. 125). The reliability coefficient assesses the 

consistency of the entire scale. Cronbach's Alpha is the most widely used reliability coefficient 

measure (Hair et al. 2010). ñThe general agreed upon lower value for Cronbach's Alpha is 0.70ò 

(Hair et al. 2010, p. 125). Reliability analysis was conducted on the thirty-three items resulting 

in a Cronbach's Alpha Ŭ=.784 (Table 12). 

The Item-Total Statistics (Table 13) were analysed and the nine items that would improve 

Cronbach's Alpha were removed. The Cronbach's Alpha for the remaining twenty-four items 

was Ŭ=.978. Keeping a measure short is an effective means of minimising response biases 

caused by boredom or fatigue (Hinkin et al. 1997). As the survey was intended to run for a 

maximum of ten minutes, twenty-four 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 

Cronbach's Alpha 
Based on 

Standardized 
Items N of Items 

.784 .831 33 

Table 12 : Reliability analysis on thirty - three items  

Item-Total Statistics 

 
Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-
Total Correlation 

Squared Multiple 
Correlation 

Cronbach's Alpha 
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 (shown in Table 14) remained with a Cronbach's Alpha Ŭ=.965. 

It was felt that this was enough items, as it would give students adequate time to respond to 

each question. 

ITCI Instrument  Items  

Item 1  I enjoy learning about information technology.  

Item 2  I will continue to enjoy information technology.  

Item 3  Information technology is important to me.  

Item 4  To me, information technology is fascinating.  

Item 5  I am curious about information technology.  

Item 6  I would like to learn more about inform ation technology.  

Item 7  I am interested in alternative programs in information technology.  

Item 8  I like to use information technology for class work.  

Item 9  I am curious about careers in information technology.  

Item 10  I would like to learn more about careers in information technology.  

Item 11  A career in information technology would be fascinating.  

Item 12  I plan to use information technology in my futu re career.  

Item 13  I 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 (Appendix 6.10). Two versions of the survey were created, each identical, 

called pre-ITCI survey and post-ITCI survey. In July 2018 the two surveys were conducted 

immediately prior to students undertaking the two-week curriculum discussed in Chapter 3 and 

immediately after the conclusion of the two-week curriculum in four secondary school year 

nine information technology classes. The ITCI data from the pre-test and post-test has been 

included in Appendix 6.11. The analysis of the data collection from the ITCI pre-test and ITCI 

post-test addresses Research Sub-Question 1c: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student 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 two-week 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, limiting the respondents 

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 two fully completing the survey and sixteen responses were 

identified as incomplete and discarded (Table 15).  

 
School Careers Curriculum 

Group 

Control 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, 
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ninety-eight fully completing the survey and five responses were identified as incomplete and 

discarded (Table 16).  

School Careers Curriculum 

Group 

Control 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 birth (e.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 were discarded as they could not be used in subsequent analysis (Table 17). 

School Careers Curriculum 

Group 

Control 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 seventy-nine useful 

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 group matched 

respondents and the concern that they were all from School 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 the remaining 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 ITCI survey were 

recoded as follows: 

¶ Strongly Agree coded as 5,  

¶ Agree coded as 4,  

¶ Neither Agree nor Disagree coded as 3,  

¶ Disagree coded as 2, and  

¶ Strongly Disagree coded as 1.  
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6.3.2 Descriptive Statistics  

A SPSS Descriptive Statistics Frequency Analysis was conducted on the remaining seventy 

respondents (Table 18) 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 

Percent 

Cumulative 

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 ITCI Survey Data Analysis for Outliers  

6.4.1 Standard Deviation (Std. Dev.) Analysis for Outliers  

The Standard Deviation (Std. Dev.) for each of the seventy 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 agreement 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 

unbalanced distributions. In a Likert scale, ñthese are items to which almost all respondents 

respond similarlyò (Clark and Watson 1995, p. 315). Highly unbalanced items are undesirable 

for several reasons: when most respondents answer similarly, the items convey little 

information; these items are likely to correlate weakly with other items in the pool and could 

cause issues with subsequent structural analysis, and items with extremely unbalanced 

distributions can produce highly unstable correlation results (Clark and Watson 1995). The 

fifteen respondents identified in Table 19 were discarded as incorrectly completed responses 

to the first survey, second survey or both surveys. This resulted in fifty-five respondents 

remaining in the analysis. 
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Participant Number  First ITCI Survey  Second ITCI Survey 

12 All Neither Agree nor Disagree All Neither Agree nor 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 Agree nor Disagree & 11 

Agree 

All Agree 

36 All Neither Agree nor Disagree All Neither Agree nor Disagree 

40 All Strongly Disagree 7 Neither Agree nor Disagree, 3 Agree 

& 3 Strong Agree 

46 8 Agree & 5 Strongly Agree All Strongly Agree 

47 10 Neither Agree or Disagree, 2 Agree 

and 1 Strongly Agree 

All Neither Agree nor Disagree 

51 1 Agree & 12 Strong Agree All Strongly Agree 

52 1 Neither Agree or Disagree, 2 Agree 

and 10 Strongly Agree 

All Strongly Agree 

56 1 Agree & 12 Strong Agree All Strongly Agree 

59 2 Neither Agree nor Disagree, 1 Agree 

& 10 Strongly Agree 

All Strongly Agree 

64 1 Disagree, 1 Neither Agree nor 

Disagree & 11 Agree 

All Neither Agree nor Disagree 

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 any statistical analysis is 

undertaken.  

The analysis was 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 5) 

were visually inspected and standard scores were calculated for each respondent. This analysis 

identified three potential outliers (Table 6.20). Each of these respondents displayed standard 

scores with an absolute value in excess of 3.29 (p < .001).  

Participant Number  ITCI Item BoxPlot (Figure 5) 

13 PreITCI11  

42 PostITCI07 

58 PostITCI01, PostITCI05, & PostITCI09 

Table 20 : Potential outliers identified through Univariate Analysis  
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Figure 5: Univariate analysis Box -plots of potential outliers  

A test for multivariate outliers was then conducted using the techniques described 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 

Mahalanobis distance should be interpreted as a ɉ2 (chi-square) statistic with the degrees of 

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), and so a critical value of ɉ13
2 = 34.528 was used. No cases were 

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 

conducted 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 samples less than 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 considered significant. Both Skewness and 

Kurtosis were examined for the ITCI Survey Items.  
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PreITCI 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 box-plots (Figure 6) 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 (Table 21). This respondent displayed a standard 

score with an absolute value in excess of 3.52 (p < .001).  

Participant Number  ITCI Item BoxPlot (Figure 6) 

2 PostITCI01 

Table 21 : Second round potential outliers identified through Univariate Analysis  

 
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 PreITCI Item 6 (zScore = 3.52) 

show a significant Skewness but again there was no significant Kurtosis. 

The histograms and box-plots for PreITCI 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 (Figure 7). 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 PreITCI06 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 

(PreITCIMean) and the thirteen items in the second ITCI Survey (PostITCIMean) for use in all 

subsequent analyses of changes in student interest between the first and second surveys. Table 

22 describes the Operationalisation of the Survey Constructs.  

Abstract 

Concept 

Variable 

Label 

SPSS 

Variable 

Name 

Operational 

Definition  

Scale Relevant Research 

Questions / Sub-

Questions 

Participant 

Number 

Participant 

Number 

Participant-

Num 

Item 1 coded 

as: 

1, 2, 3 é 

Nominal/ 

dichotomous 

Research Question 1 

Research Sub-Question 1c 

Participant 

Code 

Participant 

Code 

Participant-

Code 

Item 2 coded 

as: 

Initials + Birth 

Day / Month 

Nominal/ 

dichotomous 

Research Question 1 

Research Sub-Question 1c 

School 

Number 

School 

Number 

SchoolNum Item 3 coded 

as: 

1 = ñSchool Aò 

2 = ñSchool Bò 

3 = ñSchool Cò 

4 = ñSchool Dò 

Nominal/ 

dichotomous 

Research Question 1 

Research Sub-Question 1c 

Pre Test 

ITCI 

Mean 

Pre Test 

ITCI 

Mean 

PreITCIMean Mean of the 13 

Pre Test ITCI 

Survey Items 

Interval Research Question 1 

Research Sub-Question 1c 

Post Test 

ITCI 

Mean 

Post Test 

ITCI 

Mean 

PostITCIMean Mean of the 13 

Post Test ITCI 

Survey Items 

Interval Research Question 1 

Research Sub-Question 1c 

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 using F-max was undertaken to ensure that the 

ratio of the largest variance divided by the smallest variance (F-max) is less than 3. Manning 

and Munro (2007) state that if the F-Max is more than three the conclusion should be that the 

homogeneity of variance assumption has been violated.  

The F-Max was calculated by dividing the variance for PostITCIMean (.259) by the variance 

for PreITCIMean (.207) which gave an F-max of 1.25, less than the critical value of 3, so 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 as the factor was 

undertaken on the forty-nine remaining respondents using the composite variables of Pre Test 

ITCI Means and Post Test ITCI Means (Table 23).  

 
Descriptive Statistics 

 Mean Std. Deviation N 

PreITCIMean 4.06 .455 49 

PostITCIMean 3.99 .509 49 

 
Mauchly's Test of Sphericitya 

Measure:   MEASURE_1   

Within Subjects 

Effect 

Mauchly's 

W 

Approx. 

Chi-Square df Sig. 

Epsilonb 

Greenhouse-

Geisser 

Huynh-

Feldt 

Lower-

bound 

Time 1.000 .000 0 . 1.000 1.000 1.000 

Tests the null hypothesis that the 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 tests of significance. Corrected tests are 

displayed in the Tests of Within-Subjects Effects table. 
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Tests of Within-Subjects Effects 

Measure:   MEASURE_1   

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

Noncent. 

Parameter 

Observed 

Powera 

Time Sphericity 

Assumed 

.107 1 .107 2.441 .125 .048 2.441 .334 

Greenhouse-

Geisser 

.107 1.000 .107 2.441 .125 .048 2.441 .334 

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 

Assumed 

2.095 48 .044 
     

Greenhouse-

Geisser 

2.095 48.000 .044 
     

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 one-way repeated-measures analysis of variance was conducted examining the change in 

respondentôs IT Careers Interest as the dependent variable measured at two points in time ï 

prior to a two-week IT Careers Curriculum, and two weeks later at the conclusion of the two-

week IT Careers Curriculum. The value of F-max was 1.25 and so homogeneity of variance 

was assumed. Mauchlyôs test of sphericity was not significant, W=1, x22=.000, with no p 

value, and so sphericity is assumed. The change in the mean of the respondentôs IT Careers 

Interest, which changed from 4.0597, SD=.45488 prior to the two-week IT Careers Curriculum, 

to 3.9937, SD=.50852 after the curriculum was not significant F(1, 48) = 2.441, p>.05. 

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 ITCI Means 

and Post Test ITCI Means (Table 24).  

 

SchoolNum 

Pre ITCI  

Mean 

Pre ITCI  

Std. Deviation 

Post ITCI  

Mean 

Post ITCI  

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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Tests of Within-Subjects Effects 

Measure:   MEASURE_1   

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

Noncent. 

Parameter 

Observed 

Powera 

Time Sphericity 

Assumed 

.124 1 .124 2.818 .100 .059 2.818 .376 

Greenhouse-

Geisser 

.124 1.000 .124 2.818 .100 .059 2.818 .376 

Huynh-Feldt .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 * 

SchoolNum 

Sphericity 

Assumed 

.110 3 .037 .829 .485 .052 2.487 .215 

Greenhouse-

Geisser 

.110 3.000 .037 .829 .485 .052 2.487 .215 

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 

Assumed 

1.985 45 .044 
     

Greenhouse-

Geisser 

1.985 45.000 .044 
     

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 the respondentôs IT Careers Interest between school groups also 

did not show any significance F(3, 45) = .829, p>.05.  

¶ School A changed from 4.0449, SD=.60787 prior to the two-week IT Careers 

Curriculum to 3.9936, SD=.56284 after the curriculum.  

¶ 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 the two-week IT Careers 

Curriculum and 4.1239, SD=.40971 afterwards.  

The results of this analysis were that there were no positive changes in studentôs perception of 

IT careers for any of the surveyed schools. 

6.6 Summary of Chapter 6 

This Chapter has outlined the quantitative analysis steps undertaken in stage 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 forty-eight to thirteen. The 

analysis of the data collection used in the development of the Information Technology Careers 
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Instrument (ITCI) addressed Research Sub-Question 1a identified from the literature in chapter 

2: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

The steps taken in stage three of the research to recode 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 

Chapter also outlines the process used for the identification and removal of outliers through 

Standard Deviation (Std. Dev.) Analysis, Univariate and Multivariate Analysis, and Normality 

of Distribution Analysis to derive the forty-nine paired respondents for use in the final data 

analysis.  

This Chapter has analysed the quantitative data, also in stage three of the research, collected 

from the two surveys, before and after the students had undertaken the two-week IT Careers 

Curriculum using Repeated Measures Analysis of Variance (ANOVA) of the Pre and Post Test 

ITCI Means. The results of this analysis were that statistically there was no significant 

improvement in student perceptions towards IT careers as a result of the two-week IT Careers 

Curriculum. The analysis of the data collection from the ITCI pre-test and ITCI post-test 

addressed overarching Reseach Question and Research Sub-Question 1c identified from the 

literature in chapter 2: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

Chapter 7 will focus on the qualitative analysis conducted on the student focus groups and 

teacher interviews conducted after the completion of the two-week curriculum and both 

surveys. It provides an alternative view to the quantitative analysis findings in this Chapter. 

Chapter 7 will discuss the differences between the quantitative and qualitative analysis chapter 

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 experienced in the surveys. 
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Chapter 7  Qualitative Analysis  

7.1 Chapter Introduction  

Chapter 6 analysed the quantitative data collected from the two surveys, before and after the 

students had undertaken the two-week IT Careers Curriculum. The result of this analysis was 

that statistically there was no significant improvement in student perceptions towards IT 

careers as a result of the two-week IT Careers Curriculum. This Chapter continues the use of 

the mixed-methods approach to analyse the qualitative data collected through focus groups of 

students, from stage four of the research, and interviews with the teachers, from stage five of 

the research, involved in the two-week IT Careers Curriculum.  

Section 7.2 discusses the questions that were developed for the focus group discussion. Section 

7.2.2 describes the method of transcribing and coding the student focus group sessions, using 

Miles, Huberman, & Saldañaôs (2014) qualitative data analysis method. Section 7.2.3 discussed 

the development of the four predictive findings and the analysis conducted on the qualitative 

data using Yinôs (2014) congruence method (pattern matching) technique for case study 

analysis to match empirically-based patterns with predicted findings developed prior to the data 

collection.  

Section 7.3 discusses the questions that were developed for the teacher interviews. The teacher 

interviews analysis was contacted using the same methods (Miles, Huberman, & Saldañaôs 

(2014) qualitative data analysis method and Yinôs (2014) congruence method) to analyse the 

data collected as was used for the focus group data. Section 7.3.2 describes the method of 

transcribing and coding the teacher interview sessions. Section 7.3.3 discussed the 

development of the three predictive findings and the analysis conducted on the qualitative data. 

7.2 Student Focus Groups  

There are two research sub-questions addressed in this, the fourth stage of the research: 

Sub-Question 1d: Focussing on qualitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 
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In order to answer these two research sub-questions, four focus group questions were 

developed from analysis of the literature and observations by the researcher while conducting 

the two-week IT Careers Curriculum at one of the Schools (Downlands College), as discussed 

in the methodologies chapter, section 3.10.  

7. 2.1  Student Focus Group Questions  

Focus Group Question One 

Focus group question one focused on exploring the studentsô understanding of Information 

Technology Careers prior to undertaking the two-week IT Careers classes. This question was 

broken into two parts: 

¶ Before doing the two-week careers class, what did you think a computing career was?  

¶ Describe one of the careers in computing that you knew about before doing the class.  

Focus Group Question Two 

Focus group question two explored the studentôs year nine IT class subject selection: 

¶ Why did you selected to do the year nine Information Technology class?  

Focus Group Question Three 

Focus group question three focused on exploring the studentsô understanding of Information 

Technology Careers after undertaking the two-week IT Careers classes. This information was 

used to corroborate the findings of the IT Career Interest Instrument (ITCI) Analysis. This 

question was broken into two parts: 

¶ Has your understanding of a computing career changed? 

¶ Discuss one of the interesting things you discovered during the class. 

Focus Group Question Four 

Focus group question four focused on the content and activities involved in the two-week IT 

Careers Curriculum. This question was also broken into two parts: 

¶ What did you enjoy about the careers class? 

¶ What do you think could be improved about the careers class? 

Students 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 from everyone (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 had eight students (all male) which, again, was 

representative of their current class enrolment. The focus group discussions were audio 

recorded on the researcherôs iPhone and the recordings have been stored as per USQ Ethical 

Guidelines.  

7. 2. 2 Transcribing and Coding  the Students Focus Group  Qualitative Data  

The researcher transcribed the audio recordings and the transcripts were compared with the 

recordings for accuracy. All items transcribed were checked to ensure they were valid 

representations of the focus group discussions. Full transcripts of the two focus groups are 

included in Appendix 7.1 and Appendix 7.2. 

The transcripts were uploaded into NVivo 12 Professional, and the student statements were 

coded using Miles, Huberman, & Saldaña (2014) two stage method of coding. In stage one the 

transcripts were coded into four nodes based on the four questions asked. The four nodes that 

were developed in NVivo 12 from these questions were: 1) Previous Perceptions; 2) Choose 

IT; 3) Changed Perceptions; and 4) Curriculum Discussion.  

Stage two coding examined the four initial NVivo 12 nodes to build upon and group them into 

meaningful themes. The first three nodes, ñPrevious Perceptionsò, ñChoose ITò and ñChanged 

Perceptionsò, were examined and found to be at a point where no further themes could be 

identified. The fourth node, ñCurriculum Discussionò was examined and two themes were 

identified from the examination: ñPositive Curriculum Discussionò and ñNegative Curriculum 

Discussionò.  The stage two coding examination resulted in five nodes being identified and 

used in the focus group qualitative analysis: 1) Previous Perceptions; 2) Choose IT; 3) Changed 

Perceptions; 4) Positive Curriculum Discussion; and 5) 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 empirically-based patterns are matched with predicted findings developed 

prior to the data collection.  
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The predictive findings were developed prior to the focus group discussions to answer research 

sub-question 1d and research sub-question 1f, based on an analysis of the literature, and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 

of the Schools (Downlands College). 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 

programming/coding centric. 

Students were first asked whether prior to the two-week curriculum, what they thought a career 

in IT involved. The following (Figure 8) is the resultant word map developed using NVivo 12 

Professional, displaying the top 50 terms including stemmed words. It shows the terms 

programming and coding as two of the most predominant. This matched the findings from the 

literature review where it was noted that students had the mistaken impression that all 

information technology was about programming and coding. Students also used the term 

ñthoughtò often when answering the questions, such as ñI thought that éò which is why it also 

appears significant in the word map. 

 

Figure 8: Focus Group Word Map (What an IT Career Involves)  

Further analysis of the transcripts from the Student Focus Groups supports the predictive 

finding. 67% of the students from School A focus group mentioned that they had initially 

understood a career in IT to involve programming/coding. The following are two examples of 

the responses given by School A focus group students:  

School A Male Student A: I [thought] it was a lot of the programming... Almost 

anything that included electronic, I 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 A Female Student A: Programming, 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 programming/coding. The following are two examples of the responses 

given by School C focus group students: 

School C Male Student A: I do not really know that many careers that are clearly have 

IT involved. It [will] be about coding and creating new ideas, creative ideas using 

coding. 

School C Male Student D: I thought [it was about] coding and programming 

applications and a lot of maths, I didnôt know much about it. 

Predictive Finding One Conclusion: 

The initial perception that the students in the two focus groups had of information technology 

careers matches the researchôs predicted finding - students in both focus groups 

overwhelmingly thought that an information technology career entails a job focused on 

programming/coding.  

Limited understanding during subject selection  

Predictive Finding Two: Students select junior high school information 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 lead to this 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 coding 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 the term ñthoughtò often when answering the focus 

group questions. The terms computing and interesting match the findings from the literature 

where it was noted that students who had an interest or high self-efficacy towards information 

technology selected to undertake information technology classes. The prevalence of the term 

coding supports the mistaken impression discussed in section 7.2.1 that all information 

technology was about programming and coding. The prevalence of the term basics point to 

studentsô impressions that these information technology classes focused on basic IT concepts. 

Further analysis of the transcripts from the Student Focus Groups showed a mixed set of 

reasoning behind the studentsô year nine IT class selection. Two students from School A focus 

group indicated that they had undertaken a year eight IT class and had based their decision to 

do another class on their experience in that class. 

School A Male Student C: I did IT in grade eight, so I thought that if I did IT in grade 

nine, Iôd broaden my knowledge of it further. When we were doing it, it was much more 

interesting than just 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 select the year nine IT class was based on several other factors, such as the need for 

IT knowledge for future careers, interest in programming, suggestions from family, and interest 

in robotics.  
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School A Female Student Bôs decision was based on her perceived need to have some IT 

knowledge for her chosen future career. 

I did not do information technology in year eight, but I am looking into a career in 

environmental science and I know that technology is something that could be in my 

future, so I wanted to broaden my knowledge on it. 

School A Male Student Aôs decision was based on his perceived interest in programming. 

During [year nine class] selection, I read through all [of the classes offered] and IT 

caught my eye so that is really why I chose it. I [thought] it was a lot of the programming 

stuff really, just interested me. 

School A Male Student Bôs decision was based on his interest gained from a family member. 

I just enjoyed IT, I had a stepbrother, I connected to him when he was doing that kind 

of stuff, and he taught me about é hardware and that type of stuff, how things work.  

School A Male Student Dôs decision was based on his perceived interest in robotics  

 I really had an interest in robotics and IT is an extension of robotics. 

School A Male Student Aôs decision was based on his perceived interest in programming. 

During [year nine class] selection, I read through all [of the classes offered] and IT 

caught my eye so that is really why I chose it. I [thought] it was a lot of the programming 

stuff really, just interested me. 

School A Male Student Bôs decision was based on his interest gained from a family member. 

I just enjoyed IT, I had a stepbrother, I connected to him when he was doing that kind 

of stuff, and he taught me about é hardware and that type of stuff, how things work.  

School A Male Student Dôs decision was based on his perceived interest in robotics  

 I really had an interest in robotics and IT is an extension of robotics. 

All students in School C focus group had undertaken 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 several other factors. 

Five of the eight studentsô decisions were based on their perceived interest/fascination in 

computers.  
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School C Male Student E: Iôve been fascinated with computers since I was young, so I 

thought it would very helpful to learn more about computers so I could use them for 

practical reasons, and I thought the subject would help with that. 

School C Male Student Aôs decision was based on his perceived need to have some IT 

knowledge for his chosen future career. 

I selected IT because I would learn some basic useful skills. Basic coding, coding is 

useful in [many] different areas. If I [know] the basics, I [will be] able to know the 

basics for a lot of future careers. 

School C Male Student Côs decision was that knowledge of IT could be used for a future hobby.  

So basically, I wanted it as a hobby, for later in life. Designing websites or creating a 

game. 

School C Male Student Dôs decision was based on his perceived interest in programming  

I decided to do ICT because it looked interesting, before Iôd go on Scratch and fiddle 

around making games, and I thought Iôd like to do a subject that involves around 

coding. 

Predictive Finding Two Conclusion: 

The initial perception that the students had selected their year nine IT classes without any clear 

understanding of what the classes covered matches the researcherôs predicted finding. Table 

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 based their decision on 

perceived future usage or general interest in IT and/or programming. 

No. Students Subject Selection Justification  

2 Previous year eight IT class 

2 Perceived requirements in future careers  

2 Interest in programming / coding. 

5 General interest in computers. 

1  Interest gained through a family member. 

1 Perceived future hobby 

1 Interest in robotics 

Table 25 : Justification for IT Class Selection  
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IT Careers Curriculum Positive Impact on Student Interest  

Predictive Finding Three: The two-week IT Careers Curriculum would have a positive 

impact on studentsô interest in an information technology career. 

Students were asked to indicate if their interest in IT careers had changed after the two-week 

IT Careers Curriculum. Figure 10 displays the resultant word map, displaying the top 50 terms 

including stemmed words, which shows the terms researched, thought, and looking standing 

out. Other terms that appear as significant in the word map include careers, robotics, jobs and 

interesting. The word map from the focus group discussions indicates that there has been some 

shift in these studentsô interest in IT careers. Terms like researched, looking, as well we, careers 

and looking suggests that they are starting to examine IT careers. It is interesting that robotics 

has appeared to be a prominent  term, indicating another mistaken 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 through the two-week careersô classes, and that this new awareness 

had opened them to increased interest in IT careers.  

 

 

Figure 10 : Focus Group Word Map ( IT Careers Curriculum positive impact ) 

School A Female Student A: Absolutely, I 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 that there was much more about IT, I didnôt 
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know much about it originally, I was expecting to learn different things, but what 

surprised me was how specific they were in each field. 

School C Male Student F: My understanding changed after looking at the [Career 

Wheel] and there is a lot of different jobs colliding with IT, which I never quite thought 

could happen, and there is a lot of other jobs than programming. I researched cyber 

security. 

Predictive Findings 3 Conclusion: 

Based on the focus group findings, both focus groups indicated that all students felt that their 

awareness/interest in IT careers had increased after undertaking the two-week curriculum. This 

strong qualitative finding supports the key research question and provides a counterbalance to 

the quantitative findings. The teacher interviews include qualitative investigation into the 

reasons why there is a difference in findings between the survey-based quantitative findings 

and the focus group based qualitative findings. 

Tech -savvy  Learning Activities  

Predictive Finding Four: The two-week IT Careers Curriculum utilising two different tech-

savvy learning activities would be enjoyable to the students. 

Students were asked to discuss what they enjoyed about the two-week IT 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 that focused on the 

curriculum activities used in the class. 

Analysis was undertaken, using NVivo 12 Professional, of the focus groupôs responses to this 

question. Each studentôs response was rated as positive or negative towards IT careers and the 

tech-savvy learning activities. Fifty percent of the students from School A were coded as 

having a positive experience towards learning about IT careers.  

Figure 11 displays the resultant word map of the positive experience towards learning about IT 

careers, displaying the top 50 terms including stemmed words, which shows the terms things, 

like, and learning standing out. Other terms that appear as significant in the word map include 

different, interesting and opportunities. Terms 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 the year nine IT 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 A Female Student A (Career +ve): I liked 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 C Male Student D (Career +ve):  é I was amazed at the types of jobs that 

involved ICT and found the [ICT Career] Wheel great to discover this. 

Eighty-three percent of the students from School A were coded as having a positive experience 

towards the tech-savvy learning activities in the two-week curriculum.  

School A Male Student A (Curriculum +ve): The opportunity of the Career Wheel, that 

we could 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 learning about IT careers through the two-week curriculum. 
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School A also indicated a positive experience towards the tech-savvy learning activities. Two 

students in School C also indicated a positive experience, the other students did not comment. 

A final open-ended question was asked to students in both focus groups, encouraging the 

students to provide constructive feedback on possible 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 the two-week curriculum. 

The main improvement identified through this question was that students liked the group work 

aspect of the tech-savvy learning activities in the two-week curriculum but would have liked 

the groups to be changed between each week. 

School A Male Student A: I really liked the opportunity to learn from 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 B: Group 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 groups that there has been an improvement in studentsô 

interest in IT careers during the two-week curriculum supported the overarching research 

question and research sub-question 1d and provided a counterbalance to the quantitative 

findings. The findings from the focus group that the learning activities from the two-week 

curriculum had been positively received from the students supported research sub-question 1f.  

7.3 Teacher Interviews  

There are two research sub-Questions addressed in this, the fifth stage of the research: 

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

their studentsô perceptions towards 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, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

The interview questions were developed as semi-structured questions to address both of these 

research sub-questions. These questions were developed from analysis of the literature and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 
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of the Schools (Downlands College), as discussed in the methodologies chapter, section 3.11. 

The third question was added as a result of the quantitative findings as outlined in Chapter 6. 

7. 3.1  Teacher Interview Questions  

Teacher Interview Question One 

¶ What was the impact the two-week curriculum had on their studentsô interest in IT 

careers? 

Teacher Interview Question Two 

¶ What improvement did they have for the two-week curriculum, to further increase 

student interest in IT careers?  

Teacher Interview Question Three 

¶ What could have been the cause of the large number of issues with year nines 

answering the survey. 

The teachers were informed about the purpose of the research as part of the consent process 

and again verbally prior to the commencement of the interviews. The teacher interviews were 

conducted using the Myers and Newman (2007) semi-structured interview approach.  

Three interviews were conducted with teachers from three of the four schools involved in the 

two-week curriculum. The two-week curriculum at School B was undertaken by the researcher 

and the classroom teacher who took over the class after the two-weeks observed the class in 

week two. Additionally, the researcher recorded a reflective journal throughout the two-week 

curriculum, as discussed in chapter 5 and the classroom teacher was interviewed. School C had 

one teacher who was interviewed. School D had two teachers involved in the two-week 

curriculum; both were interviewed. The teacher interview discussions were audio recorded on 

the researcherôs iPhone and the recordings have been stored as per USQ Ethical Guidelines.  

7.3.2  Transcribing and Coding the Teacher Interview s Qualitative Data  

The transcripts of the interviews were uploaded into NVivo 12 Professional, and the teachersô 

statements were coded using Miles, Huberman, & Saldaña (2014) two stage method of coding. 

In stage one the transcripts were coded into three nodes based on the questions asked. 

The researcher transcribed the audio recordings and the transcripts were compared with the 

recordings for accuracy. All items transcribed were checked to ensure they were valid 
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representations of the teacher interview discussions. Full transcripts of the three interviews are 

included in Appendix 7.4, Appendix 7.5 and Appendix 7.6. 

The transcripts were uploaded into NVivo 12 Professional, and the teacher statements were 

coded using Miles, Huberman, & Saldaña (2014) two stage method of coding. In stage one the 

transcripts were coded into three nodes based on the three questions asked. The three nodes 

that were developed in NVivo 12 from these questions were: 1) Curriculum Impact; 2) 

Improving Curriculum; and 3) Surveying Students. 

Stage two coding examined the three initial NVivo 12 nodes to build upon and group them into 

meaningful themes. The three nodes, ñCurriculum Impactò, ñImproving Curriculumò and 

ñSurveying Studentsò, were examined and found to be at a point where no further themes could 

be identified. The stage two coding examination resulted in three nodes being identified and 

used in the teacher interview qualitative analysis: 1) 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  

Yinôs (2014) congruence method (pattern matching) technique was used to match empirically-

based patterns with predicted findings developed prior to the data collection. 

The predictive findings were developed prior to the teacher interview discussions to answer 

research sub-question 1e and research sub-question 1g, based on an analysis of the literature, 

and observations by the researcher while conducting the two-week IT Careers Curriculum at 

one of the Schools (Downlands College). The teacher interview predictive findings have been 

provided in Appendix 7.7. 

IT Careers Curriculum Positive Impact on Student Interest  

Predictive Finding One: The two-week IT Careers Curriculum had a positive impact on 

studentsô interest in an information technology career. Analysis was undertaken, using NVivo 

12 Professional, of the teachersô interview responses to this question. Figure 12 displays the 

resultant word map of the positive impacts the teachers reported on their studentsô interests 

towards IT careers, displaying the top 50 terms including stemmed words, which shows the 

terms year, career, and think standing out. Other terms that appear as significant in the word 

map include class, interest and gaming. The term year and careers were prominent, with 
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teachers discussing the best point in their 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 Teacher: I know 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 IT skills for, so I certainly think it had an impact. é I think when they see the 

overlap between marketing, or maths and engineering, and that may be already where 

they are heading, then thatôs where you start to gain more interest.  

Teachers in School D discussed their own shift in their understanding of their studentôs 

knowledge of IT careers. They had always assumed students undertaking year nine IT classes 

had a good understanding of IT careers, but their observation over the two-week curriculum 

that this was not the case. 

School D Classroom Teacher A: I was surprised how little they knew before, I guess 

you assume the age group they are in that technology-wise they know what careers 
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could be done, but had very little idea, very narrowé gaming, just gaming and a little 

bit of coding.  

I would definitely run the careers curriculum again; it 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 I must admit making the mistake of assuming 

they understood the types of careers there were in IT, which they do not.  

Predictive Finding One Conclusion: 

The four teachers acknowledged that they witnessed an improvement in their studentsô interest 

in IT careers during the two-week curriculum. This also matches the findings also from the 

focus groups. Teachers also acknowledged that they had changed their own perceptions of their 

studentôs knowledge of IT careers. 

Tech -savvy  Learning Activities  

Predictive Finding Two: The tech-savvy activities provided good learning opportunities for 

the students to increase their interest in IT careers.  

Figure 13 displays the resultant word map of the teacherôs observations about the tech-savvy 

learning activities, displaying the top 50 terms including stemmed words, which shows the 

terms careers, time, and year standing out, with teachers discussing their observations about 

activities that may have required more time for their students to fully master, as well as, the 

benefits the teacherôs observed from teaching the careers content.  

 

Figure 13 : Teacher Interviews Word Map (Tech -savvy Learning Activities)  
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The teachers from the three schools were asked to discuss whether the tech-savvy 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 IT careers. 

School D Classroom Teacher B: I think the ICT Career Wheel was 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 open-ended question was given to the teachers as a follow up to Predictive Finding 

Three, asking if they had any suggested improvements to the two-week curriculum to improve 

student interest, especially ways to further increase interest in IT careers for the students. The 

teacherôs feedback focused on three main suggestions: the duration of the tech-savvy activities, 

embedding the IT Careers Curriculum throughout 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 duration of the tech-savvy activities in the IT Careers Curriculum.  

School A Classroom Teacher: Maybe 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. I think what we did was valid, I could see the students getting something out of it 

é 

School C Classroom Teacher: For me as a teacher, having one or two more lessons on 

working through the Career Wheel, especially watching more of the videos, would have 

been great. I think [the reception / elevator pitches] worked alright, I do think more 

time and practice in giving [presentations], for a lot of the groups they were not used 

to working in the groups in this 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 Teacher: I thought the idea of é creating wikis was nice but it was 

a brand new concept for me too, so I 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 Docs which can 

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. 

é where all students in the group could have been working on the task at the same 

time. I 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 due to 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 embed the IT Careers Curriculum 

throughout the IT classes, rather than for it to be a single two-week curriculum. 

The School A Classroom Teacher suggested embedding the curriculum across year nine and 

ten IT classes  

é going forward I think Iôd just use it for 15 minutes here and there as you go through 

the topics. In theory, if they do this throughout year nine and ten, they should gain a 

good appreciation of the diverse types of IT careers. 

The School D Classroom Teachers suggested embedding it from the beginning of junior high 

school years (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 they do year nine 

subject selection. é we would then integrate or link the Career Wheel into the rest of 

the topics covered to reinforce rather than just relying on the one two-week point in 

their course. We would be happy to run the course; the content wasnôt too heavy for 

students in those levels. 

The School A Classroom Teacher also suggested the idea to bring professionals into the 

classroom to share their careers.  

Another idea would be to bring in some professionals. What Iôll probably do in a few 

weeks when we are looking at computer systems is get one of our IT technicians to come 

in with a laptop and pull it apart. Iôll also encourage the students to ask the technician 
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about his job and what he does. I think this is a good idea for teachers to do in all 

subjects.  

School D Classroom Teachers indicated that the IT Careers Curriculum was beneficial and that 

they would be utilising it going forward with some minor contextual changes. 

We would use the careers curriculum again; we might modify it slightly but the Career 

Wheel was 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 each career. 

Predictive Finding Two Conclusion: 

Based on the teacher interviews, their suggestions include 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 an exploration as to whether the curriculum unit would be more beneficial in 

years seven or eight. 

The qualitative finding from the teacher interviews that the teachers had observed an 

improvement in studentsô interest in IT careers during the two-week curriculum supported the 

overarching research question and research sub-question 1e and provided a counterbalance to 

the quantitative findings. The findings from the teacher interviews that they had observed that  

learning activities from the two-week curriculum had been positively received from the 

students supported research sub-question 1g.  

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 

quantitative analysis findings (as discussed in Chapter 6) 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).  

Figure 14 displays the resultant word map of the issues with the use of surveys with junior high 

school cohorts, displaying the top 50 terms including stemmed words, which shows the terms 

think, year, and survey standing out. Other terms that appear as significant in the word map 

include work and questions. The 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 could be the cause 

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 experienced poor survey 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 collate. 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 I 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 with the students in this class, but I donôt think 

even the weakest student would have had any issues with [understanding the survey 
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options of] strongly disagree to strongly agree. éthere is often a lot of talk about the 

year nineôs when it comes to NAPLAN, how they do more poorly than the year three 

and sixôs, that it is possibly an issue with the work ethic of this year level in general.  

Upon reflection, the School C Classroom Teacher indicated that they could have given more 

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: 

I presumed that none of the students would think to donkey vote their way through. It 

could be something to do with year nines ñIôll just answer all strongly agree as it is 

easy, rather than think about my answerò. I may not have given them a lot of time as 

well, if I hadnôt given them enough time to think carefully about each question and the 

bell is about to ring é 

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 or one-on-one interviews work 

better for this age level: 

I 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 survey rubs up 

against them.  

School D Classroom Teacher B suggested that the presentations in the two-week curriculum 

could have been used as a tool for observing changes to student interest levels. 

We could examine more closely at the end of their presentations, 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 to give their opinions were more 

likely to result in more useful data.  
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7. 4 Summary of Chapter 7 

Chapter 6 analysed the quantitative data collected from the two surveys, before and after the 

students had undertaken the two-week IT Careers Curriculum. The result of this analysis was 

that statistically there was no significant improvement in student perceptions towards IT 

careers as a result of the two-week IT Careers Curriculum.  

This Chapter has analysed the qualitative data collected through focus groups of students and 

interviews with the teachers involved in the two-week IT Careers Curriculum to explore 

whether the qualitative data indicates a different result.  

The fourth stage of the research qualitatively analysed the data collected from the Student 

Focus Groups about the studentsô perceptions towards IT Careers. It addressed the overarching 

Research Question posited in chapter 1 and Research Sub-Question 1d 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 tech-savvy 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 / coding. Students 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 IT and/or programming. 

Both focus groups indicated that they felt that their awareness of/interest in IT careers had 

increased after undertaking the two-week curriculum. Both focus groups felt that their 

experience was positive towards learning about IT careers through the two-week curriculum. 

This strong qualitative finding supports the key research question and provides a 

counterbalance to the quantitative findings.  

The qualitative analysis of the data collected from the Student Focus Groups about the effect 

of the two-week IT curriculum learning activities on the studentsô learning experience 

addressed Research Sub-Question 1f identified from the literature in chapter 2: 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 
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Students were asked to provide constructive feedback on possible improvements that could be 

made to the two-week IT Careers Curriculum. The main improvement identified was that they 

liked the group work aspect of the tech-savvy learning activities but felt that it would be 

beneficial to have the groups change between each week. 

The fifth  stage of the research qualitatively analysed the data collected from the Teacher 

Interviews about their observations of their studentsô perceptions towards IT Careers. It 

addressed the overarching Research Question posited in chapter 1 and Research Sub-Question 

1e identified from the literature in chapter 2: 

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

their studentsô perceptions towards information technology careers 

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 the two-week 

curriculum, all four teachers recognised that they had observed an improvement in their 

studentsô interest in IT careers. These observations correlate with the qualitative findings 

collected from the student focus groups. The teachers also recognised that their understanding 

of what their studentôs knowledge of IT careers had shifted, realising that currently their 

studentôs understanding was narrowly focused on coding and technical careers. 

Discussion about the high number of incomplete surveys and outliers in the 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 experience other 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 collected from the Teacher Interviews about their 

observations of the effect of the two-week IT curriculum learning activities on their studentsô 

learning experience addressed Research Sub-Question 1f identified from the literature in 

chapter 2: 

Sub-Question 1g: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

Other modifications that these interviewed teachers suggested as future improvements to the 

two-week curriculum were to consider increasing the duration of the careers exploration and 

elevator/reception pitch presentations activity. Changing the two-week curriculum to having 
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an IT careers activity at the start of each new IT topic throughout the junior high school IT 

subjects. Exploring whether the curriculum unit would be more beneficial in years seven or 

eight.  

The qualitative finding from both the focus groups and the teacher interviews that there has 

been an improvement in studentsô interest in IT careers during the two-week curriculum 

supports the key research question and provides a counterbalance to the quantitative findings.  

Chapter 8 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 chapter contextualises, summarises and interprets the main findings from the five stages 

of the mixed-methods research approach outlined in chapter 3. The aim of this chapter is to 

discuss the findings in terms of the research question, and the seven research sub-questions. 

Where applicable the discussion will link the literature to the research outcomes.  

The summary and interpretation in this chapter are provided within the context of the study 

findings from chapters 4, 5, 6 and 7 and prior research findings reviewed in chapter 2. While 

chapters 4, 5, 6 and 7 reported the results of the development and implementation of the 

information technology curriculum, and the mixed-methods research activities used to test the 

research question and sub-questions against this implementation, this chapter lays emphasis on 

the interpretation and importance of the findings to articulate key discussion areas that impact 

research and practice. This chapter brings the research objectives and activities together to 

discuss the findings of the research along with the reflection on research work conducted and 

the prominent themes emerging from the overarching research question and seven research 

sub-questions. 

Section 8.2 provides discussion of the findings in relation to existing literature and theory. 

Section 8.3 discusses the findings in relation to the overarching research question and each of 

the seven research sub-questions. Finally, section 8.4 discusses the implications from the 

findings of the study.  

8.2 Discussion on Findings from the Literature  

Chapter two 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. In order to accomplish 

this, literature from a diverse range of research disciplines, including information systems and 

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

was reviewed to provide a holistic view of the problem domain. 

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 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. Much of the research into low IT enrolments and career 
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pathways has focused on gender ï why 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, and the lack of relevance to industry in secondary school IT 

courses. Individual factors, such as studentsô self-efficacy, attitudes, outcome expectations, 

social support, and social norms, were identified as affecting student perceptions of IT courses 

and careers. Prospective students were found to hold negative misperceptions about IT studies, 

related professions, and job availability. The literature posited that to fix the problem, solutions 

need to be formulated in the early years of schooling ï primary and lower secondary school. 

Finally, the school curriculum and the way in which it is taught and assessed was also identified 

as a factor influencing student perceptions. From this initial investigation into the literature, an 

examination was undertaken into career development theories that focus on career choice 

development of school-age students were explored, the social and structural factors that 

influence students career decision making, and the learning activities best suited to the current 

ñmillennial generationò.  

Gottfredsonôs Theory of Circumscription, Compromise, and Self-creation  

Gottfredsonôs (2002, 2005) theory of Circumscription, Compromise, and Self-creation was 

investigated to more fully understand the key student age groups where a studentôs self-career 

development occurs, and especially where careers are removed from further career exploration. 

This theory identified that the third stage of career development, orientation to social valuation 

- between 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 low in 

prestige, irrelevant, mundane or that seems to be out of reach in terms of ability or effort 

required.  

Outcome from the findings of the Literature: From this literature review, year nine 

high school students were identified as the target group for this research. 

Banduraôs (1986) Social Cognitive Theory (SCT) on self-efficacy and Lent, Brown, and 

Hackettôs Social Cognitive Career Theory (SCCT) (2002, 2006) were explored to identify the 

factors that influence student careers decision making, and the personal and environment 

factors (gender, culture, barriers, and supports) that affect student career exploration and career 

selection.  
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Banduraôs Social Cognitive Theory (SCT) 

Banduraôs (1986) Social Cognitive Theory (SCT) was explored to understand how studentsô 

self-efficacy influence their career decision making. Bandura (1986) identified that self-

efficacy beliefs provide answers to questions pertaining to whether we can perform specific 

tasks and these beliefs play a central role in the career decision-making process. Students move 

towards those occupations requiring capabilities they think they either have or can develop, 

and they move away from those occupations requiring capabilities they think they do not 

possess or that they cannot develop. 

Bandura (1986) posited four sources that shape self-efficacy beliefs. The most influential of 

these sources is personal performance accomplishments. Successful accomplishments result in 

more positive or stronger domain-specific, self-efficacy beliefs, and failures lead to more 

negative or weaker domain-specific 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 from Compeau and Higgins (2015) of the role of individuals' beliefs about their 

Information Technology (IT) self-efficacy in the determination of Information Technology use 

was explored. They found that IT self-efficacy was found to 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 self-efficacy and outcome 

expectations were found to be positively influenced by two factors, the encouragement of 

others and others' use of IT in their work group. Their research found that self-efficacy 

represents an important individual trait, which moderates organizational influences (such as 

encouragement and support) on an individual's decision to use IT.  

Lent et al. (1996) expanded on Banduraôs (1986) Social Cognitive Theory (SCT) through the 

exploration of the relation of self-efficacy to educational choice and performance, by assessing 

the extent to which self-efficacy, in conjunction with other relevant variables, predicted 

academic grades, persistence, and perceived career options within science and engineering 

fields. They found that self-efficacy contributed to the prediction of grades, persistence, and 

range of perceived career options in technical and scientific fields. 

The relationship that gender plays in studentsô self-efficacy towards Information Technology 

was examined. Numerous researchers identified gender as 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 IT were also identified as factors that influence studentsô self-efficacy 

towards IT. 

Outcome from the findings of the Literature: From the literature review into 

Banduraôs Social Cognitive Theory (SCT), studentsô self-efficacy beliefs were found 

to play a significant role in career decision-making. Providing students with 

opportunities to undertake information technology learning activities aimed at 

improving their self-efficacy will in turn improve their career decision-making choices 

towards IT careers. 

Lent, Brown, and Hackettôs Social Cognitive Career Theory (SCCT) 

Lent, Brown, and Hackettôs Social cognitive career theory (SCCT) (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; Lent and Brown 2020) was explored. They 

identified that problems in career development emerge when individuals prematurely foreclose 

on occupational options due to inaccurate self-efficacy, outcome expectations, or both, and 

when individuals forego further consideration of occupational options due to barriers they 

perceive as insurmountable (Lent 2013).  

They found that students can be helped to modify their self-efficacy beliefs in several ways. 

When ability is sufficient but self-efficacy is low due to factors such as racism and gender-role 

stereotyping, students can be exposed to personally relevant, vicarious learning opportunities. 

Students with sufficient ability but low self-efficacy can also be encouraged to gather ability-

related data from friends, teachers, and others to counteract faulty self-efficacy. Educators can 

also work collaboratively with these students to construct success experiences to strengthen 

weak self-efficacy. In processing these success experiences, educators can challenge students 

when they identify external attributions for their successes and disregard internal, stable causes 

for their successes.  

The role of personality, social supports, and the SCCT variables of self-efficacy, outcome 

expectations and goals in explaining the career readiness of studentsô in their career planning 

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 with self-efficacy. 

Rogers and Creed (2011); Rogers et al. (2007) indicated that studentsô career planning results 

from having high self-efficacy in their chosen career area and a studentôs career exploration 

results from having clear goals and good social support. 



 Chapter 8 Research Discussion  

162  
 

Social Cognitive Career Theory (SCCT) highlights the importance that self-efficacy, as well 

as outcomes expectations and other personal and environment factors (gender, culture, barriers, 

and supports) play in shaping a studentôs self-image. SCCT examines the conditions that can 

limit or strengthen the ability to influence studentôs self-image. Personal, environmental and 

learning experience variables are seen to influence a studentôs interests and career choice goals.  

Outcome from the findings of the Literature: Lent, Brown, and Hackettôs Social 

Cognitive Career Theory (SCCT) supported the findings from Banduraôs Social 

Cognitive Theory (SCT), that the type of activity that will improve studentsô careers 

decision making towards information technology was found to be a IT careers 

intervention that focuses on building studentsô self-efficacy and outcomes expectations.  

Adya and Kaiserôs Social and Structural Factors 

Adya and Kaiserôs (2005) 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 students to assist 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 

studentsô perceptions. Teachers were found to be an important role model for students, but 

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 lack any IT Careers Curriculum  from foundation 

to year ten level schooling.  

The literature on career development theories identified that learning experiences through 

teachers and the curriculum can have an important effect on both the studentôs self-efficacy 

and their outcome expectations (Brown and Lent 2012; Adya and Kaiser 2005). 

Outcome from the findings of the Literature: From literature review into Adya and 

Kaiserôs (2005) social and structural factors, the type of careers invention that would 

have an impact on student perceptions towards IT careers was identified as an IT careers 

focussed curriculum; implemented in year nine; and with a focus on improving 

studentsô self-efficacy and outcomes expectations towards information technology.  

  



 Chapter 8 Research Discussion  

163  
 

Learning Activities suited to the ñMillennial Generationò. 

The literature on the teaching tools that would improve the current ñmillennialò generationsô 

self-efficacy and outcomes expectations was explored. The current generation of students are 

confident and competent users of computers, mobile phones, the Internet, email, and instant 

messaging. They have become accustomed to the connected, graphics-oriented, random-

access, quick payoff, twitch-speed world of computer games, the Internet and music videos 

(Prensky 2001b). They are also anecdotally just-in-time consumers of information, who find 

theoretical knowledge irrelevant (Langridge 2003) and are often bored by traditional 

educational methods (Prensky 2001b). The literature research examined the various types of 

tech-savvy web-based learning tools such as wikis, blogs, and multimedia podcasting and 

identified these types of tools as being best suited to the teaching of the current generation of 

students.  

Outcome from the findings of the Literature: From literature review into the learning 

styles of the current ñmillennialò generation, a learning intervention that uses tech-

savvy web-based learning tools as the learning activities in a IT Careers Curriculum, 

would improve their self-efficacy towards information technology and in turn would 

improve their career decision-making choices towards IT careers. 

These findings from the literature were used in the development of the two-week Information 

Technology Careers Curriculum outlined in Chapter 4. The findings were also instrumental in 

the refining of the overarching research question and the development of the seven research 

sub-questions, the findings of 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 question was developed to meet the aim of the research which was 

to investigate whether providing students with IT careers knowledge had an impact in their 

subject selection and career decisions, which in turn may have had an impact on IT enrolments 

for tertiary education.  

To meet the aim of the research, the overarching research question was developed: 
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Research Question: How does an information technology career 

focused curriculum, using tech-savvy teaching tools, impact on year 

nine studentsô perceptions toward information technology careers? 

To fully address this research question, seven research sub-questions were developed from the 

literature in chapter 2. They have been addressed throughout the research from different view-

points in the five stages of the mixed-methods research approach. Combined these research 

sub-questions answer the overarching research question.  

Discussion on Findings Related to  the Research Question   

From the overarching findings of the study from both the quantitative and qualitative analysis 

undertaken after the implementation of the two-week Information Technology Careers 

Curriculum intervention, the findings of the impact on studentsô perceptions were mixed.  

The quantitative analysis did not find any significant change in the studentsô perceptions 

towards IT careers. These findings are further discussed in section 8.3.3 where research sub-

question 1c specifically addressed the quantitative analysis of the study, including discussion 

on potential issues arising from the use of a survey instrument with the age group of the student 

participants in the study. 

The qualitative analysis findings revealed a different set of results from the quantitative 

analysis. The student focus groups analysis found that the students felt that the two-week IT 

Careers Curriculum had had a positive impact on their perceptions towards IT careers. The 

analysis also supported the positive opinions students had to the use of the tech-savvy learning 

activities used in the curriculum. These findings are further discussed in section 8.3.4 where 

research sub-question 1d and research sub-question 1f specifically addressed the qualitative 

analysis undertaken through the student focus groups. 

The teacher interview analysis supported the findings from the student focus groups. The 

teachers observed that the two-week IT Careers Curriculum had had a positive impact on their 

studentsô perceptions towards IT careers. They also observed that the learning activities used 

in the curriculum were positively received by their students. These findings are further 

discussed in section 8.3.5 where research sub-question 1e and research sub-question 1g 

specifically addressed the qualitative analysis undertaken through the teacher interviews. 

The research findings from each of the research sub-questions are discussed in the following 

sections. They have been addressed throughout the research from different view-points in the 
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five stages of the mixed-methods research approach. Combined these research sub-questions 

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 addressed Research Sub-Question 1a: 

Research Question 1a: What factors contribute to an information 

technology career survey instrument to test changes in student 

perceptions towards information technology careers? 

The objective of research sub-question 1a was to identify the factors that contribute to the 

measurement of  studentsô perceptions of IT careers and then to develop a testing instrument 

that will measure studentsô perceptions of IT careers. This first stage of the research involved 

the following steps in the development of the IT Career Interest (ITCI) Survey instrument: 

1. Identify through a literature analysis the factors that contribute to the measurement of 

the studentsô perceptions of IT careers. 

2. Develop ITCI scale items to be used in the IT Career Interest (ITCI) Survey instrument 

to measure studentsô perceptions of IT careers. 

3. Perform data collection and factor analysis on the original set of ITCI scale items to 

refine the items to a concise, unambiguous, and easy set of items for a respondent to 

complete. 

A literature analysis for the ITCI scale items was undertaken. As discussed in Chapter 2, 

research suggested that interest in careers was often related to self-efficacy, outcome 

expectations, and previous learning experiences identified in Lent, Brown, and Hackettôs 

(2002) Social Cognitive Career Theory (SCCT). The literature review for ITCI scale items 

consisted of a search for studies addressing studentsô interest in STEM and STEM careers, 

studentsô perceptions of STEM professionals, and social cognitive career theory applied in 

science, technology, engineering and mathematics. Instruments used in the investigation all 

had a high reliability and were grounded in Social Cognitive Career Theory (SCCT). The three 

studies selected from the literature analysis are summarised in Table 26.  
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Keir et al. (2014) Tyler -Wood, Knezek and 

Christensen (2010) 

Mahoney (2010) 

The STEM Career Interest 

Survey (STEM-CIS) was 

designed to measure the factors 

related to [junior high] school 

studentsô interest in and goals 

related to STEM subjects and 

potential careers.  

 

The STEM-CIS was designed 

using a five-point Likert scale 

with forty-four items, eleven 

items in each of the Science, 

Technology, Engineering and 

Mathematics (STEM) areas 

(Appendix 6.1).  

 

The STEM-CIS was found to 

have a Cronbachôs Alpha = 0.89 

for the Technology area. 

The STEM Semantics Survey 

was designed to 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 seven-point scale between two 

adjective pairs. The survey was 

comprised of twenty-five paired 

adjective items, five items in 

each of the Science, Technology, 

Engineering and Mathematics 

(STEM) areas and five further 

items about studentsô general 

feeling towards careers in 

science, technology, 

engineering, or mathematics 

(Appendix 6.2).  

 

The STEM Semantics Survey 

was found to have a Cronbachôs 

Alpha = 0.91 for the Technology 

area and a Cronbachôs Alpha = 

0.93 for STEM careers. 

The Student Attitude toward 

STEM Questionnaire was 

designed to measure the attitudes 

studentsô exhibit towards STEM 

education.  

 

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 

survey comprised of twenty-four 

items and students were asked to 

repeat their selection for each of 

the four STEM areas. In total 

students were asked to rate nine-

six items (twenty-four science, 

twenty-four technology, twenty-

four engineering, and twenty-

four mathematics) (Appendix 

6.3).  

 

The Student Attitude toward 

STEM Questionnaire was found 

to have a Cronbachôs Alpha = 

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 and sixty-five items dealing with 

science, technology, engineering and mathematics. Only the forty-five items pertaining to 

technology and technology 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 more specific 

term, ñinformation technologyò to avoid confusion in the resulting ITCI survey. 

A convenience sample of eighty first year USQ business students, who recently undertook high 

school IT classes, were involved in answering the original fifty-five information technology 

items and their responses were analysed using factor analysis. The factor analysis was 

conducted to reduce the number of items to a small sub-set of the original set of identified 

instruments. 
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Discussion on Findings Related to  Research Sub - Question 1a  

The factors that were identified through the literature analysis that contribute to the 

measurement of the studentsô perceptions of IT careers were self-efficacy, outcome 

expectations, and previous learning experiences. The ITCI survey instrument was developed 

to investigate these factors as a measure of studentsô perceptions of IT careers. The final bank 

of thirteen items (Table 27) was identified as the appropriate number of items to measure 

changes in studentsô perceptions of IT careers.  

ITCI Instrument Items  

Item 1 I enjoy learning about information technology. 

Item 2 I will continue to enjoy information technology.  

Item 3 Information technology is important to me.  

Item 4 To me, information technology is fascinating.  

Item 5 I am curious about information technology.  

Item 6 I would like to learn more about information technology.  

Item 7 I am interested in alternative programs in information technology.  

Item 8 I like to use information technology for class work.  

Item 9 I am curious about careers in information technology.  

Item 10 I would like to learn more about careers in information technology.  

Item 11 A career in information technology would be fascinating.  

Item 12 I plan to use information technology in my future career.  

Item 13 I 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 addressed Research Sub-Question 1b: 

Research Question 1b: 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? 

The IT Careers Curriculum was developed based on the findings from the literature as outlined 

in Chapter 2. The literature explored a range of academic literature regarding 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. Student 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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From the literature review, the theoretical research from Gottfredsonôs (2002, 2005) Theory of 

Circumscription, Compromise, and Self-creation; Lent and Brownôs (2006) Social Cognitive 

Career Theory (SCCT) framework for understanding how people develop career-related 

interests; and Adya and Kaiserôs (2005) Social and Structural Factors that were linked to 

studentsô perceptions.  Learning activities that would improve self-efficacy and outcomes 

expectations were found to be tech-savvy web-based learning tools such as wikis, blogs, and 

multimedia podcasting. 

There are three key areas of the literature that inform the design and development of the IT 

Careers Curriculum intervention. 

¶ Age group selection that an IT Careers intervention will have the most impact based on 

Gottfredsonôs (2002, 2005) theory of Circumscription, Compromise, and Self-creation; 

¶ The social or structural factor or factors that an IT Careers intervention will have the 

most impact based on Lent and Brownôs (2006) Social Cognitive Career Theory 

(SCCT) framework for understanding how people develop career-related interests and 

Adya and Kaiserôs (2005) Social and Structural Factors; and 

¶ The Tech-Savvy Web-based Learning Activities that will meet the learning styles of 

the current ñMillennial Generationò of students. 

The two-week curriculum was developed with a careers focused content, based around tech-

savvy learning activities. The two-week curriculum drew the tech-savvy tools most closely 

aligned to the current National Curriculum. Lesson Plans and resources were developed for 

each lesson and provided to the teachers involved prior to the start of the curriculum unit. Each 

week was comprised of four, 60-minute lessons. Schools with varying timetables were able to 

modify these lessons to suit their own structures. 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 the two-week curriculum, based on the observations 

of the researcher, and communicated to each teacher. The first week focused on providing 

students with an understanding of the breadth of careers within the Information Technology 

domain and the second week consolidated this knowledge with further tech-savvy learning 

activities. The careers content and learning activities for the two-week IT Careers Curriculum 

has been discussed in chapter 4. A reflective journal was undertaken by the researcher while 

teaching the two-week IT Careers Curriculum at one of the four schools involved in the 

research, Downlands College ï this has been included in chapter 5.  
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Discussion on Findings Related to  Researc h Sub - Question 1b  

The two-week IT Careers Curriculum was developed to influence studentsô perceptions 

towards information technology careers. The literature posited that to fix the problem of student 

perceptions towards IT careers, solutions need to be formulated in the early years of schooling 

ï primary and lower secondary school, and that the school curriculum and the way in which it 

is taught and assessed was identified as a factor influencing student perceptions. The research 

identified that the careers invention that would have an impact on student perceptions towards 

IT careers was an IT careers focussed curriculum, using tech-savvy web-based learning tools, 

implemented in year nine, with a focus on improving studentsô self-efficacy and outcomes 

expectations towards IT.  

The Interactive ICT Career Wheel (https://www.careersfoundation.com.au/) was identified as 

the key source of careers content for this research. Developed by the Queensland Government 

Chief Information Office, based on the Skills Framework for the Information Age (SFIA) 

version 6, it is a tool for IT career decision making. The ICT Interactive Career Wheel breaks 

IT careers into four streams (Figure 15).  

 

Figure 15 : ICT Interactive Career Wheel Career Streams  

The literature on the teaching tools identified that tech-savvy web-based learning tools such as 

wikis, blogs, and multimedia podcasting would improve the current ñmillennialò generationsô 

self-efficacy and outcomes expectations, and therefore improve their perceptions towards IT 

careers. These tech-savvy web-based learning tools were used in the design and development 

of the learning activities in the IT Careers Curriculum intervention to test the overarching 

research question of this study.  

Chapter 5 provided an alternative validation of the IT careers curriculum, through the 

researcherôs own reflective journal recorded while teaching the two-week IT Careers 
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Curriculum at Downlands College (one of the four Toowoomba region schools). The use of 

the Interactive ICT Career Wheel was found to be a curriculum teaching instrument that was 

well suited to these students, providing them with comprehensive information about the many 

different types of IT careers. Topics drawn from the ICT Career Wheel information such as the 

anticipated growth in IT qualified positions and 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 their given IT career and present their findings within the week 

one timeframe. The 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 only concern identified by the researcher was that while the year nine students were able 

to complete all the wiki tasks within the timeframe of week two, upon reflection the researcher 

felt that more time would have been beneficial. Future 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 plans to have the other students in the group working offline on 

their own content while the 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 pre-test and ITCI post-test. This quantitative analysis 

addressed Research Sub-Question 1c: 

Sub-Question 1c: Focussing on quantitative measures, how does the 

implementation of an information technology career curriculum, 

using tech-savvy teaching tools, impact student perceptions towards 

information technology careers? 

The objective of research sub-question 1c was to quantitatively measure the improvement of 

studentsô perceptions of IT careers through the implementation of the IT Careers Curriculum. 

Stage three of the research involved students being surveyed using an information technology 

career interest (ITCI) survey instrument developed in stage one of the research. The ITCI 

survey instrument was made up of a set of thirteen questions. The survey was conducted twice 

with students in year nine IT classes at four high schools in the Toowoomba region, firstly 
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before the start of the two-week IT careers curriculum (Pre-Test); and then immediately after 

the conclusion of the final class (Post-Test). The data collected from the Pre-Test and Post-

Test surveys for each student were paired, each ITCI survey contained a coded unique identifier 

that was used in the pairing. Respondents identified in the matching process who had only been 

involved in one of the surveys were discarded as they could not 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 of the respondents from the IT Careers 

Curriculum group. Outliers were removed using Standard Deviation (Std. Dev.) Analysis, 

Analysis of Univariate, and Analysis of Multivariate Outliers. The remaining matched survey 

data was 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 Related to  Research Sub - Question 1c  

The analysis of the ITCI survey results did not show a significant change in the studentsô 

interest in an information technology career. From this data the quantitative data did not show 

any significant impact from the implementation of the information technology career 

curriculum, using tech-savvy teaching tools, on the studentsô perceptions towards information 

technology careers.  

From the one hundred and eighteen students surveyed in the pre-survey, only one hundred and 

two completed the ITCI survey successfully, of which eighty-two undertook the two-week 

curriculum and twenty were in alternative classes as a control group. From the one hundred 

and three students surveyed in the post-survey, only ninety-eight completed the ITCI survey 

successfully, of which eighty-four were in the curriculum class and fourteen were in the control 

group. Once the pre-survey and post-survey students were matched, only seventy-nine surveys 

were found to be usable for the analysis, of which seventy were in the curriculum 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 control 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 C had difficulties 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 forty-nine matched surveys 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 analysis. Further discussion is covered on the appropriateness of surveying this 

cohort in the implications of these findings (Section 8.4). 

The Paired T-Test Analysis on the individual Survey Questions (Table 28) 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-

tailed) Mean Std. 

Dev

. 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 

6 

PreITCI06 - 

PostITCI06 

.204 .539 .077 .049 .359 2.649 48 .011 

Pair 

10 

PreITCI10 - 

PostITCI10 

.204 .645 .092 .019 .389 2.215 48 .032 

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 information technology careers. ITCI Item 6 and ITCI Item 10 both showed a 

significant change (p<.05) in the forty-nine respondentsô responses to the survey questions.  

¶ ITCI Item 6: ñI would like to learn more about information technologyò. 

¶ ITCI Item 10: ñI would like to learn more about careers in information technologyò. 

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. Research sub-question 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 tech-savvy teaching tools, change student perceptions towards 

information technology careers? 

Research sub-question 1f qualitatively tested the effectiveness of the learning experience of the 

Information Technology Careers intervention activity from the studentsô perspective: 

Sub-Question 1f: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, on the studentsô 

learning experience? 

Stage four of the research used focus groups to qualitatively measure the impact of the two-

week IT Careers Curriculum on students in the year nine IT classes. The focus group questions 

were developed as open-ended questions to address research sub-question 1d and research sub-

question 1f. These questions were developed from analysis of the literature and observations 

by the researcher while conducting the two-week IT Careers Curriculum at one of the Schools 

(Downlands College). The focus groups were conducted immediately after the conclusion of 

the final IT careers curriculum class using the Nominal Group Technique (NGT). The data and 

analysis from focus group questions one to three addressed research sub-question 1d and 

question four addressed research sub-question 1f. 

Focus Group Question One (Research Sub-Question 1d) 

Focus group question one focused on exploring the studentsô understanding of Information 

Technology Careers prior to undertaking the two-week IT Careers classes. This question was 

broken into two parts: 

¶ Before doing the two-week careers class, what did you think a computing career was?  

¶ Describe one of the careers in computing that you knew about before doing the class.  

Focus Group Question Two (Research Sub-Question 1d) 

Focus group question two explored the studentôs year nine IT class subject selection: 

¶ Why did you selected to do the year nine Information Technology class?  

Focus Group Question Three (Research Sub-Question 1d) 

Focus group question three focused on exploring the studentsô understanding of Information 

Technology Careers after undertaking the two-week IT Careers classes. This information was 
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used to corroborate the findings of the IT Career Interest Instrument (ITCI) Analysis. This 

question was broken into two parts: 

¶ Has your understanding of a computing career changed? 

¶ Discuss one of the interesting things you discovered during the class. 

Focus Group Question Four (Research Sub-Question 1f) 

Focus group question four focused on the content and activities involved in the two-week IT 

Careers Curriculum. This question was also broken into two parts: 

¶ What did you enjoy about the careers class? 

¶ 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 

sub-question 1d and research sub-question 1f, based on an analysis of the literature, and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 

of the Schools (Downlands College). Predictive findings one to three addressed research sub-

question 1d and predictive findings 4 addressed research question 1f. 

¶ Predictive Finding One (Research Sub-Question 1d): Students believe that a career 

in information technology is programming/coding centric.  

¶ Predictive Finding Two  (Research Sub-Question 1d): Students select junior high 

school information technology classes without any clear understanding of what the 

classes will cover.  

¶ Predictive Finding Three (Research Sub-Question 1d): The two-week IT Careers 

Curriculum would have a positive impact on studentsô interest in an information 

technology career.  

¶ Predictive Finding Four (Research Sub-Question 1d): The two-week IT Careers 

Curriculum utilising two different tech-savvy learning activities would be enjoyable to 

the students. 

The transcripts were uploaded into NVivo 12 Professional, and the student statements were 

coded into five nodes that were identified as the key themes for qualitative analysis. Once the 

student focus group discussion transcripts where coded, Yinôs (2014) congruence method 

(pattern matching) technique for case study analysis was used to match empirically-based 

patterns with the predicted findings.  
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Discussion on Findings Related to  Research Sub - Question 1d  

The analysis of the qualitative focus group data reported a positive impact from the 

implementation of the information technology career curriculum, using tech-savvy teaching 

tools, on the studentsô perceptions towards information technology careers. These results 

provided a count-point to the results from the quantitative analysis. Section 8.4 provides further 

discussion on potential reasons why the quantitative and qualitative results were not aligned.  

The findings from the focus group question one, that the students in the two focus groups had 

of information technology careers, matched the researchôs predicted finding one - students in 

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 Technology in 

Australian schools has focused on coding as the curriculum element that will instil the 

necessary knowledge for students to deal with the evolving information technology-dependent 

careers of the future. This rhetoric has been put forward by both federal and state governments 

throughout Australia.  

This research investigated how this widely promoted, in the media, discussion has impacted on 

a junior high school studentôs understanding of information technology careers. The results as 

reported in the qualitative analysis of the two student focus groups found that studentsô initial 

perception of an information technology career was, overwhelmingly, that an information 

technology career entails a job focused on programming/coding. 

With studentsô coding centric impression of an information technology career, their decision 

to select junior high school information technology subjects was investigated in the qualitative 

analysis of the two student focus groups. The findings from focus group question two, that the 

students had selected their year nine IT classes without any clear understanding of what the 

classes covered, matched the researcherôs predicted finding two. Table 30 shows the percentage 

breakdown of the combined focus groups justification for their current subject selection. 

Subject Selection Justification  Percentage 

Previous year eight Information Technology class 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 sô justification 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 IT and/or programming.  

Gottfredsonôs (2005) Circumscription, Compromise and Self-creation Theory identified four 

career developmental stages in a studentsô life. It is during the junior high schooling years 

(seven to ten) that 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 reach in terms of ability 

or effort required (Gottfredson 2006). Lent, Brown, and Hackettôs (2002) Social Cognitive 

Career Theory (SCCT) together with the research from Adya and Kaiserôs (2005) research 

identified structural factors (e.g. teachers and curriculum) as playing a role in either 

strengthening or limiting a studentôs expectations of IT careers. 

With studentsô currently having a coding centric impression of an information technology 

career and limited understanding of what is covered in junior high school information 

technology subjects, it is likely that the majority of students are eliminating information 

technology from consideration 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 after the two-week 

IT Careers Curriculum. The findings from focus group question three identified that both focus 

groups indicated that all students felt that their awareness/interest in IT careers had increased 

after undertaking the two-week curriculum. All 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 increased interest in information technology careers.  

This strong qualitative finding supports the key research question, matched the researcherôs 

predicted finding three, and provides a counterbalance to the quantitative findings.  

The qualitative finding from the focus groups that there has been an improvement in studentsô 

interest in IT careers during the two-week curriculum supported the overarching research 

question and research sub-question 1d and provided 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 coding centric model 

that forms the Australian National Curriculum. The Interactive ICT Career Wheel provides a 

broad range of careers information as well as detailed facts about each career. This type of 
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information is important to be included within the junior high school information technology 

curriculum, rather than left to students to find on their own through web search or careers fairs. 

This was further confirmed in the teacher interviews in section 8.3.5. 

Discussion on Findings Related to  Research Sub - Question 1 f   

The analysis of the qualitative focus group data reported a positive effect of the information 

technology career curriculum, using tech-savvy teaching tools, on the studentsô learning 

experience. Based on the focus group findings, both focus groups indicated that all students 

felt that their experience was positive towards learning about IT careers through the two-week 

curriculum, this matched the researcherôs predicted finding four.  

School A indicated a positive experience towards the tech-savvy learning activities. Two 

students in School C also indicated a positive experience, the other students did not comment.  

A final open-ended question was asked to students in both focus groups, encouraging the 

students to provide constructive feedback on possible 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 the two-week curriculum. 

The main improvement identified through this question was that students liked the group work 

aspect of the tech-savvy learning activities in the two-week curriculum but would have liked 

the groups to be changed between each week. 

No student indicated that they had any negative sentiments towards the IT careers content of 

the two-week 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 further investigation with that school, it was noted that the teacher had 

allowed the students to focus on a small number of careers from the Interactive ICT Career 

Wheel, rather than exploring it deeper. Future teacher instructions should be more specific 

about requiring the students to investigate the careers in each quadrant rather than hand-picking 

a smaller selection to give the students as broad an understanding of the whole of the 

information technology careers as possible.  

The students also indicated that more instructions would have been helpful is developing 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 as easy to use, and there were a 
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few teething issues that needed to be worked out as discussed in the principal researcherôs 

teaching reflections. 

8. 3.6 Research Sub -Question 1e  and 1g  

Chapter 7, section 7.3 discussed stage five of the research. This involved 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 collected from the researcherôs person journal reflections (Chapter 5) that were 

recorded while personally teaching one of the year nine IT classes at Downlands College. These 

two areas of research qualitatively compare the teachersô views to their studentsô views towards 

information technology careers after the implementation of an information technology career 

curriculum. Research sub-question 1e qualitatively tested the differences between these two 

views: 

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

their studentsô perceptions towards information technology careers 

after the implementation of an information technology career 

curriculum, using tech-savvy teaching tools? 

Research sub-question 1g qualitatively tested the effectiveness of the learning experience from 

the teachersô observations as they taught the IT Careers Curriculum: 

Sub-Question 1g: What was the effect of the information technology 

career curriculum, using tech-savvy teaching tools, from teachersô 

observations, on their studentsô learning experience? 

Stage five of the research used interviews to qualitative measure the observed impact from the 

teachersô perspective of the two-week IT Careers Curriculum on their students in the year nine 

IT classes. The semi-structured interview questions were developed to address research sub-

question 1e and research sub-question 1g. These questions were developed from analysis of 

the literature and observations by the researcher while conducting the two-week IT Careers 

Curriculum at one of the Schools (Downlands College). The interviews were conducted 

immediately after the conclusion of the final IT careers curriculum class. The data and analysis 

from interview question one addressed research sub-question 1e and question two addressed 

research question 1g. The third question was added as a result of the quantitative findings as 

outlined in Chapter 6, the implications of the findings from this question are addressed in 

Section 8.4. 
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Teacher Interview Question One  (Research Sub-Question 1e) 

¶ What was the impact the two-week curriculum had on their studentsô interest in IT 

careers? 

Teacher Interview Question Two  (Research Sub-Question 1g) 

¶ What improvement did they have for the two-week curriculum, to further increase 

student interest in IT careers?  

Teacher Interview Question Three 

¶ What could have been the cause of the large number of issues with year nines 

answering the survey. 

The predictive findings were developed prior to the interview discussions to answer research 

sub-question 1e and research sub-question 1g, based on an analysis of the literature, and 

observations by the researcher while conducting the two-week IT Careers Curriculum at one 

of the Schools (Downlands College). Predictive findings one addressed research sub-question 

1e and predictive findings two addressed research question 1g. The third predictive finding was 

added as a result of the quantitative findings as outlined in Chapter 6, the implications of the 

findings from this question are be addressed in Section 8.4. 

¶ Predictive Finding 1  (Research Sub-Question 1e): The two-week IT Careers 

Curriculum had a positive impact on studentsô interest in an information technology 

career. 

¶ Predictive Finding 2  (Research Sub-Question 1g): The tech-savvy activities provided 

good learning opportunities for the students to increase their interest in IT careers. 

¶ Predictive Finding 3: 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, and the teacher statements were 

coded into three nodes that were identified as the key themes for qualitative analysis. Once the 

teacher interview discussion transcripts where coded, Yinôs (2014) congruence method (pattern 

matching) technique for case study analysis was used to match empirically-based patterns with 

the predicted findings.  
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Discussion on Findings Related to  Research Sub - Question 1e  

The analysis of the qualitative interview data reported that the teachers had observed a positive 

impact from the implementation of the information technology career curriculum, using tech-

savvy teaching tools, on their studentsô perceptions towards information technology careers.  

The four teachers acknowledged that they witnessed an improvement in their studentsô interest 

in IT careers during the two-week curriculum, which matched the researchôs predicted finding 

one and also supported the findings from the student focus groups. Teachers also acknowledged 

that they had changed their own perceptions of their studentôs knowledge of IT careers. 

Discussion on Findings Related to  Research Sub - Question 1g  

The analysis of the qualitative interview data reported that the teachers had observed a positive 

effect of the information technology career curriculum, using tech-savvy teaching tools, on 

their studentsô learning experience.  

Based on the teacher interviews, their suggestions include 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 an exploration as to whether the curriculum unit would be more beneficial in 

years seven or eight. 

The third stage of Gottfredsonôs (2005) Circumscription, Compromise and Self-creation theory 

focuses on students in the range from year seven to ten, as such moving the 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 currently run a year 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 students self-select the information 

technology classes, it was felt that running the IT Careers Curriculum earlier, either 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 selection. This would allow 

all students in the school to undertake the 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. This may be beneficial to the classroom teacher 

as it would remove the two-week 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 current 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 to explore 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. 

There was 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 Interventions? 

The Australian Academy of Science (2019) acknowledges the ñcritically important role of the 

education system in starting a healthy pipeline of STEM (Science, Technology, Engineering 

and Mathematics) studentsò and a lack of understanding of STEM career options as key barriers 

for participation in STEM careers.  

There have been many STEM intervention programs developed for Australian schools that 

focus on increasing studentsô enjoyment of STEM subjects. The aim of these interventions is 

to demonstrate to students that STEM subjects are interesting and achievable. These 

interventions aim to build on studentsô self-efficacy and outcomes expectations to increase the 

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 the subset of STEM, 

information technology. 

Science and mathematics are STEM subjects that students have a long-term awareness of, they 

start learning about both subjects in early primary school. By the time they are making 

decisions about senior school subject selection, they have a significant experience and 

understand their own self-efficacy towards both. The same cannot be said for information 

technology and engineering. While students are immersed in technology in their daily lives, 
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the findings of this study has identified that they do not understand what career options IT gives 

them. Engineering is at even further a disadvantage, as it is not included at any level of 

curriculum within schooling in Australia. 

The findings in this research identify that improving studentsô awareness of information 

technology careers can have a significant impact on their future career awareness. Providing 

students with a clear understanding of IT careers at an early stage in their schooling can affect 

student perceptions prior to their discounting of it as a potential career path.  

Discrepancy Between Quantitative 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 account. The qualitative data from both the studentsô and teachersô discussions found 

that the two-week IT Careers Curriculum had a positive impact on studentsô interest in 

information technology careers. The teacher interviews included a qualitative investigation into 

the reasons why there is a difference in findings between the survey-based 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 also limited 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, Tyler-Wood 2010; and Mahoney 2010) all utilised Likert scale surveys. 

None of these research projects indicated any issues of poor student engagement with the 

survey instruments. Keir et al (2014) reported removing five out of 1,061 junior high school 

student respondents as outliers from the data. Tyler-Wood (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 project, eighty-three of 

eighty-nine students completed the survey, whereas sixty-one of sixty-two 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 (2011), who outlines how the cognitive level of students undertaking 

questionnaires can play an important role in how well they understand and answer the questions 

provided. They identify three age groups of students: middle childhood (ages seven ï twelve); 

early adolescence (twelve ï sixteen); 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 Leeuwôs (2011) middle childhood. Questionnaires to these students should 

consider the complexity of questions and number of responses. The five-point Likert scale may 

have been too complex, whereas a semantic differential scale may have been more suitable. 

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 to give their opinions were more 

likely to result in more useful data.  

8.5 Summary of Chapter 8  

This chapter discussed the research findings in relation to existing literature and theory. It then 

discussed the research findings in relation to the overarching research question and seven 

research sub-questions developed through the five stages of the mixed-methods research 

approach undertaken in this study. The chapter concludes with a discussion of the implications 

of the findings from the study.  

The next chapter will summarise and conclude this research. The chapter will show how the 

research has achieved its principal aim and establishes the significant contribution it has made 

to research. Finally, the limitations of this research are described and recommendations for 

future research made.
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Chapter 9 Conclusions  

9.1 Chapter Introduction  

This final chapter provides a summary of the key research findings to demonstrate how the 

research has met its objectives. The chapter offers a future perspective on research in this area 

by highlighting the contributions to knowledge, recommendations for educational authorities, 

schools and teachers, limitations of the study and suggestions for further research. 

This chapter is organised into nine sections. Section 9.1 presents an introduction; a summary 

of the thesis is provided in Section 9.2; the answer to thesis research question is in Section 9.3; 

the significance of the research is presented in Section 9.4; the contribution to theory and 

practice is provided in Section 9.5; Section 9.6 presents recommendations to educational 

authorities, schools and teachers and Section 9.7 presents researchers thoughts about personal 

development; limitations of the research and suggestions on further research are provided in 

Section 9.8; The final concluding remarks from the researcher are provided in Section 9.9. 

9.2 Summary of the Thesis  

This research has identified that there is a growing shortage in students undertaking a 

information technology careers pathway in Australia given the workforce needs. The research 

developed a IT Careers Curriculum for use in junior high school information technology classes 

to improve the perceptions of students towards information technology careers in order to find 

a solution to mitigate this shortage. A mix-methods research approach has been used in this 

research to evaluate the effectiveness of the IT Careers Curriculum from both a quantitiative 

and qualitative perspective.  

Many intervention studies have been conducted into improving the shortages in students 

studying STEM (Science, Technology, Engineering and Mathematics) and more specifically 

information technology. Most of these studies has focused on the issue of gender, rather than 

looking at the issue in a broader context. Moreover, existing studies do not take into account 

the specific age group where career compromise occurs, the point in a studentôs education best 

suited for a target of IT careers intervention strategy. This creates a gap that needs to be filled. 

This research was structured in nine chapters including this concluding chapter. 

Chapter 1 highlighted the need and rationale for the development of a IT careers intervention 

strategy to to find a solution to mitigate the IT skills shortage in Australia. The chapter provided 

the background of the research, motivation and the role of the research in the Australian and 
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Queensland educational setting. The research problem, research question and justification of 

the research along with expected research contributions were highlighted in Chapter 1. Chapter 

1 also covered the methodology adopted for the research, definition of key terms, scope 

delimitations and key assumptions of this research. 

In Chapter 2, the literature review was introduced. Literature regarding the current research 

into the limited enrolments and career selection was covered, including the role student 

perceptions of IT careers plays in their career decisions. Literature about career development 

theories that focus on careers choice development of school-age students were explored, with 

a focus on Gottfredsonôs theory of Circumscription, Compromise, and Self-creation; Lent, 

Brown, and Hackettôs Social Cognitive Career Theory (SCCT); and Adya and Kaiserôs Social 

and Structural Factors. The literature on the teaching tools that would improve the current 

ñmillennialò generationsô self-efficacy and outcomes expectations were also explored. These 

literature findings were the catalyst for the design and development of the IT Careers 

Curriculum. The research question identified in chapter 1 was refined through the literature 

and seven research sub-questions were further identified. 

Chapter 3 defined the methodological approaches used for data collection and outlined the 

pragmatism philosophical assumption underpinning this research study. The ethical 

considerations of the study were presented, including discussion about the methods used for 

informed consent for schools, teachers and students involved in the study. Since the main aim 

of this research was to develop a IT Careers Curriculum for use in junior high school 

information technology classes, and then to test whether the curriculum had improved the 

perceptions of students towards information technology careers, five separate stages were 

developed in the research. All stages were conducted using a mixed-methods research approach 

to provide academic rigor. The research design and activities to answer the research question 

and the seven research sub-questions was also presented in Chapter 3. 

Chapter 4 discussed stage two of the research, the design and development of the Information 

Technology Careers Curriculum. The theoretical research from Gottfredsonôs (2002, 2005) 

theory of Circumscription, Compromise, and Self-creation; Lent and Brownôs (2006) Social 

Cognitive Career Theory (SCCT) framework; and Adya and Kaiserôs (2005) Social and 

Structural Factors were discussed as to how they informed the design and development of the 

curriculum. This chapter addressed the research question and specifically, research sub-

question 1b which was identified from the literature in chapter 2. The chapter presented the 
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lesson plans, including careers content and learning activities, for the IT Careers Curriculum 

that were then implemented in the four schools in the Toowoomba region.  

Chapter 5 presented an alternative validation of the curriculum, through the researcherôs own 

reflections of teaching the Information Technology Careers Curriculum at one of the four 

schools in the study, Downlands College.  This chapter provided further insight into answering 

the research question and specifically, research sub-question 1b which was identified from the 

literature in chapter 2. The researcherôs reflections on teaching the IT Careers Curriculum 

focused on the observations of the impact on the students towards the careers curriculum 

content and the web-based tech-savvy learning activities. 

Chapter 6 outlined the quantitative analysis steps undertaken in stage 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 forty-eight to thirteen. The 

analysis of the data collection used in the development of the Information Technology Careers 

Instrument (ITCI) addressed the research question and specifically, research sub-question 1a 

identified from the literature in chapter 2.  

This Chapter also analysed the quantitative data, in stage three of the research, collected from 

the two surveys (developed in stage one of the research), before and after the students had 

undertaken the IT Careers Curriculum using Repeated Measures Analysis of Variance 

(ANOVA) of the Pre and Post Test ITCI Means. The results of this analysis were that 

statistically there was no significant improvement in student perceptions towards IT careers as 

a result of the two-week IT Careers Curriculum. The analysis of the data collection from the 

ITCI pre-test and ITCI post-test addressed the Reseach Question and specifically, research 

sub-question 1c  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 two-week IT Careers Curriculum to explore 

whether the qualitative data indicates a different result.  

The fourth stage of the research qualitatively analysed the data collected from the Student 

Focus Groups about the studentsô perceptions towards IT Careers. It addressed the Reseach 

Question and specifically, research sub-question 1d identified from the literature in chapter 2. 

The qualitative analysis of the data collected from the Student Focus Groups also investigated 

the effect of the two-week IT curriculum learning activities on the studentsô learning 

experience, this addressed the Reseach Question and specifically, research sub-question 1f. 
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The fifth stage of the research qualitatively analysed the data collected from the Teacher 

Interviews about their observations of their studentsô perceptions towards IT Careers. It 

addressed the Reseach Question and specifically, research sub-question 1e identified from the 

literature in chapter 2. The qualitative analysis of the data collected from the Teacher 

Interviews also investigated the teachersô observations of the effect of the two-week IT 

curriculum learning activities on their studentsô learning experience, this addressed the Reseach 

Question and specifically, research sub-question 1g. 

Chapter 8 provided a discussion on the interpretation of the results from the research within 

the context of the reviewed literature. Chapter 8 discussed the research findings regarding the 

mixed-methods research undertaken in the five stages of the research, to identify how each 

stage answered the research question and the seven research sub-questions about changing 

student perceptions towards IT careers through the use of an IT Careers Curriculum 

intervention activity.  

9.3 Answer to the Research Question  

Through literature review, the research confirmed the lack of non-gender specific information 

technology careers intervention strategies. The literature also identified students in years seven 

to ten as the age group where students compromise their future career options.  

To answer the research question, the study developed an Information Technology Careers 

Curriculum intervention activity that would positively impact on a studentsô perceptions of 

information technology careers, prior to their reaching the compromised point of discounting 

it as a future career path. A mixed-methods research approach was used in the research to 

quantitatively and qualitatively analyse the impact of the implementation of the Information 

Technology Careers Curriculum intervention activity in answer to the research question.  

The results were contradictory, the quantitative analysis undertaken in stage three of the 

reseach did not show any significance impact on studentsô perceptions towards information 

technology careers. The qualitiative analysis undertaken in stage four through student focus 

groups and stage five through teacher interviews found that the implementation of the 

Information Technology Careers Curriculum intervention activity had resulted in a positive 

impact on studentsô perceptions towards information technology careers.  
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9.4 Signifance of the Study  

This study makes the following contributions to theory and practice from the results and 

findings: 

The research was conducted in the context of the Australian educational context. The study 

contributes to academic scholars, educational practitioners, and the information technology 

professional bodies (ACPHIS, ACDICT, ACS etc.) by enhancing their understanding of factors 

that impact on school age studentsô perceptions towards information technology careers. The 

study provided a information technology careers curriculum that can be implemented in junior 

secondary schools in parallel with the current National Curriculum Digital Technologies 

curriculum. 

Previous studies identified gender issues as the factor that has impacted low IT enrolments and 

career pathways ï why girls / women opt out of pursuing a career in IT. Non-gender factors 

attributed in the research to low enrolments in IT programs were found to include economic 

conditions (such as the Global Financial Crisis), and curriculum quality and lack of relevance 

to industry in secondary school IT courses. Individual factors, such as studentsô self-efficacy, 

attitudes, outcome expectations, social support, and social norms, have also been identified as 

affecting student perceptions of IT courses and careers. Prospective 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 and the IT community by first presenting a systematic literature 

review on student career decision making and the role student perceptions of IT careers play in 

their career decisions, including literature about career development theories that focus on 

careers choice development of school-age students, and on the teaching tools that would 

improve the current ñmillennialò generationsô self-efficacy and outcomes expectations. The 

study further extends on the findings of Gottfredsonôs (2005) Circumscription, Compromise 

and Self-creation theory, Lent, Brown, and Hackettôs (2002) Social Cognitive Career Theory 

(SCCT) together with the research from Adya and Kaiserôs (2005) structural factors, to clarify 

the perceptions that influence student information technology study and career choices in the 

Australian context. 
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9.4. 2 Implications for practice  

Although this research has shown that there has been many information technology careers 

focused interventions activities implemented in many educational context world-wise, their 

focus has not been on the age group identified through the literature where students 

compromise their future career options. Educational practitioners may use the findings of the 

study to better understand the factors that influence junior high school studentsô information 

technology career choices.  

This study provides educational practitioners with an alternative focus for future information 

technology careers interventions, outside of the factors related to gender, which have been the 

primary focus of most current research (Hunter and Boersen 2017; Hunter and Boersen 2016; 

Gorbacheva et al. 2014; Ashcraft et al. 2012; Clayton, Beekhuyzen and Nielsen, 2012; Craig, 

Lang and Fisher 2008; Craig, Fisher and Lang, 2007; Lang, 2010; Bain and Rice, 2006).  

9.5 Contribution  to Theory and Practice  

This section outlines the contribution to theory and practice made by this study. The main 

contributions of this study are as follows:  

The identification of the age group where a information technology careers intervention 

activity would have a significant impact on their career decision making before they discount 

all information technology careers for future consideration.  

The clarification within the Australian context of the factors of self-efficacy and outcomes 

expectation as having influence on studentsô perceptions towards information technology 

careers, and the strategies best suited to improving these perceptions. 

The identification of the best practice for web-based tech-savvy learning activities designed for 

the current ñmillennialò generation that can be used to inform information technology curricula 

development throughout the Australian educational environment.  

It has been highlighted in chapter 2 that the current literature focus has been on gender factors, 

rather than focused on careers choice development of school-age students, and on the teaching 

tools that would improve the current ñmillennialò generationsô self-efficacy and outcomes 

expectations. The primary contribution of this research is the development of an information 

technology careers curriculum for use with junior high school student that will have a positive 

impact on these studentsôs perceptions of information technology careers.  
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It is also believed that this research will assist researchers and policymakers to better 

understand the factors that influence studentsô information technology study and career 

choices, and inform educational practitioners when developing programs aimed at increasing 

studentsô involvement in information technology education and vocational pathways, by 

providing better awareness of the range of information technology 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 interest in information technology study and career options. 

This research is unique. To date, there is no known research into junior high school information 

technology careers curriculum of Queensland students and the influence of these careers 

curriculum experiences on their perceptions in the information technology field.  

9.6  Recommendation to Educational Authorities and Teachers  

Interest in an area is a key factor in choosing to enter and continue in the educational and career 

pathway associated with that field. This research has shown that interest in information 

technology wanes in junior high school and into studentsô senior high schooling. In this 

research, there were many reasons identified through the literature to account for this wanng 

of interest, including the studentsô self-efficacy towards information technology and the current 

information technology curriculum being taught in junior high school IT classes.  

In light of these findings, a number of recommendations are suggested.  

1. Provide a state-wide information technology focused careers curriculum unit that is 

embedded within the National Curriculum ï Digital Technolgies, for junior school 

students, to provide these students with a detailed understanding of the breadth of the 

information technology industry and careers.  

2. Provide teachers involved in junior school information technology class teaching with 

detailed literature and resources to assist these teachersô awareness of the breadth of the 

information technology industry and careers. 

9.7 Researcherôs Thoughts About Personal Development 

During this study, I have attempted to remain as objective as possible. I believe that the 

discussions and findings of this research will provide further researchers considering 

investigating career development with adolescent students with better insights than I had when 

I started this journey. I discovered during this research that when involving high schools, the 

importance of ensuring that all levels of administration within each school, from principal, 
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through head of department, to classroom teacher, have agreed to undertake the curriculum 

well before the start of the commencement of the research. When I started the research, I had 

verbal agreement from several teachers at various schools in the Toowoomba region who had 

agreed to work with me on the project. When I approached these teachers prior to the 

implementation of the IT Careers Curriculum, some had moved schools and others were no 

longer teaching year nine IT. It took me nearly twelve months of unanticipated hurdles to gain 

agreement with the four schools that finally took part in the study. This included getting 

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. I have learnt the step-by-step 

approaches to conducting both quantitative and qualitative research methodologies. I have a 

significantly better understanding of the process of conducting both forms of research. I 

understand now the research process and the rigour that must be maintained in conducting 

research projects. This will help me to further my academic research career, leading to future 

conference and journal publications.  

I have learnt to persevere, remain calm and always attempt to be optimistic in difficult 

situations. I have experienced several personal setbacks during the study, including the passing 

of my father. The goal of completing this research at times became hard to picture but I 

persevered, I took strength from friends and family, and worked through the process, rather 

than getting distracted with the big picture. These characteristics have become an integral part 

of my personality, I simply keep going irrespective of the challenges. In my role as a university 

academic at the University of Southern Queensland, I am now able to guide other research 

students through the process of a research thesis, and I look forward to be a future supervisor 

to numerous students. 

9.8  Limitations  of the Study  and Further Research  

There are a number of different limitations within the methodological development of this 

research, which will be sufficiently discussed in this sub-section. Apart from the limitations, 

this sub-section will also provide valuable guidelines for future researchers, which will benefit 

them towards making valuable research contributions in the field of student information 

technology career decision making in the context of Australian educational systems. 

This study has progressed the research on the influence of information technology careers 

curriculum on junior high school studentsô perceptions of information technology study and 
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careers. However, the context of the study also acted to limit the study. Firstly, the study size 

reflected the limited access available to the researcher. While there are many secondary schools 

in the Toowoomba region, only four schools were available and utilised in this study. Although 

attempts were made to include other 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 provided 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 quantitative analysis findings into studentsô perceptions of 

information technology study and careers. 

Secondly, the original duration of the IT Careers Curriculum was to be four weeks, providing 

students with four distinct tech-savvy activities and allowing the students to engage in-depth 

with various information technology careers. Early feedback from the four schools involved in 

the research highlighted that this would have a significant impact on the schoolsô ability to 

complete their current year nine information technology curriculum. Negotiations with the 

schools resulted in the IT Careers Curriculum being shortened to two weeks and focusing on 

only two distinct tech-savvy activities (reception pitches presentations and wiki development). 

More time spent engaging with information technology careers and other tech-savvy 

curriculum activities may have provided the students with more opportunities to improve their 

perceptions of information technology study and careers. Further investigation into integrating 

IT careers study into the current year nine curriculum have have also extended the reach of 

career education. 

The final question investigated in the teacher interviews was also focused on getting feedback 

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 students at a junior high school level. 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 one-on-one interviews to be much more successful, especially where the 

students were asked to give their opinions, as they were more likely to result in meaningful 

data. This may be an issue specific to the Australian or even the Queensland educational 

context, and future research conducted with these year levels should take this into account.  
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A dual-action research cycle with the redevelopment of the curriculum based on quantitative 

and qualitative data would have been informative and helped build a more robust final IT 

Careers Curriculum. However, the difficulty experienced with engaging with schools that were 

willing to participate in the study did not allow for this to be enacted. The schoolsô willingness 

to be involved for longer than the agreed two-weeks curriculum would have resulted in less to 

no schools being involved, so the action research option was not undertaken. 

Finally, the longitudinal monitoring of the evolution of the participating studentsô study and 

career choices would be informative. However, time constraints imposed by the nature of the 

research 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. 

Several future 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 research has provided discussion 

and insights that may be used to guide future research into information technology careers 

decisions. As such, a State-wide study using the IT Careers Curriculum with student focus 

groups and interviews featuring qualitative analysis could confirm, 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 studentsô information technology perceptions would be useful within 

regional Australia through interviews of studentsô family. Furthermore, a review of the 

changing nature of studentôs perceptions to information technology careers could be carried 

out involving primary school years (foundation to six), junior high school years (seven and 

eight), middle-school years (nine and ten), and senior-school years (eleven and twelve) 

students. The results at these four levels could be compared to determine the nature and extent 

of the changes of perceptions across Gottfredsonôs four stages of Circumscription, 

Compromise, and Self-Creation.  
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9. 9 Concluding Remarks  

This Chapter concludes 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 research. This Chapter has shown that the 

research objectives have been met and describes the contribution to knowledge.  

Gottfredsonôs (2005) Circumscription, Compromise and Self-creation theory, Lent, Brown, 

and Hackettôs (2002) Social Cognitive Career Theory (SCCT) together with the research from 

Adya and Kaiserôs (2005) structural factors highlight the importance of providing students with 

the IT careers knowledge to help them make well-grounded future subject selection and 

careers. The findings of this study have confirmed these career development theories and 

demonstrated that student perceptions can be influenced by providing students with the right 

IT careers knowledge through a tech-savvy curriculum. 

This chapter concludes the dissertation by summarizing the key findings, addressing the 

research contributions, making some recommendations, directing research limitations, and 

highlighting areas for future research.. 
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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 structural. 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 teacher preparation for improvements of student perception 

about IT subject selection and IT careers. 
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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 ï control, new). The effect of the curriculum will be 
assessed using the participantsô responses with an instrument which will answer the proposed hypothesis. Once approval has been given, the 
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 (Cronbachôs 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 
between the groupsô scores on the ITCI are significant. After the surveys have been analyzed, interviews and/or focus groups will also be conducted 
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. 

 

 
 

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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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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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@usq.edu.au   

¶ I have read the Information Statement and understand the aims,  procedures, and 

risks of this project, as described to me in the information statement.  

¶ I have had the opportunity to ask questions about the study, and I am satisfied 

with the answers I received.  

¶ I am willing for this my school to be involved in the rese arch project, as 

described.  

¶ I understand that participation in the project is entirely voluntarily.  

¶ I understand that I am free to withdraw participation at any time, without 

affecting the relationship with the research team/organisation.  

¶ I understand 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.  

¶ I understand 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]  

Principalôs Name: 

 

[Principalôs Name] 

Signature   

 

Date  

 

Please return this form to the Research Mr Rohan Genrich.  

 

  

mailto:rohan.genrich@usq.edu.au
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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@usq.edu.au   

¶ I have read the Information Statement and understand the aims, procedures, and 

risks of this project, as described to me in the information statement.  

¶ I have had the opportunity to ask questions about the study, and I am satisfied 

with the answers I received.  

¶ I am willing for this my school to be involved in the research project, as 

described.  

¶ I understand that participation in the project is entirely voluntarily.  

¶ I understand that I am free to withdraw participation at any time, without 

affecting the relationship with the research team/organisation.  

¶ I understand 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.  

¶ I understand 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 

Teacherôs Name: 

 

Signature   

 

Date  

 

Please return this form to the Research Mr Rohan Genrich.  

  

mailto:rohan.genrich@usq.edu.au
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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@usq.edu.au   

¶ I have read the Information Statement and understand the aims, procedures, and 

risks of this project, as described to me in the information statement.  

¶ I have had the opportunity to ask questions about the study, and I am satisfied 

with the answers I received.  

¶ I 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.  

¶ I understand that my child is free to withdraw participation  at any time, without 

affecting the relationship with the research team/organisation.  

¶ I understand 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.  

¶ I understand 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]  

Name:  

Parent/caregiver  

 

Signature   

 

Date  

 

I have discussed the study with my child, they understand the research, and consent to 

participate.  

Name of child:  

 

 

Signature:  

 

 

 

Please return this form to the Schoolôs Year nine Information Technology 

Teacher.  

mailto:rohan.genrich@usq.edu.au
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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@usq.edu.au   

 

STUDENT RESEARCHER:  Mr Rohan Genrich | University of Southern Queensland  

    P: 07 4631 1258 | E: rohan.genrich@usq.edu.au   

 

Dear Nicola OôNeil, 

 

We are inviting your school to participate in a research project that will look at enriching the teaching 

about the different types of Information Technology Careers. As a control group, your schoolôs 

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: 

¶ 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.  

mailto:mark.toleman@usq.edu.au
mailto:rohan.genrich@usq.edu.au
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¶ 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 taken to seek studentsô parental permission and run the 

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 IT careers classes will be run by the schoolôs normal Information Technology teacher and 

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. 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 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. 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 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. 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). 
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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. 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 analysis 

conducted on and between the pre- and post- tests. 

What would you have to do? 

If you wish your school to participate in this research, you will need to sign and return the Principalôs 

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 studentsô confidentiality be protected? 

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@usq.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 

mailto:rohan.genrich@usq.edu.au
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Ethics Committee at: USQ Ethic Committee | University of Southern Queensland | E: ethics@usq.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 

     
Principal Researcher    Student Researcher:  

 

Please keep this document for your records 

 

  

mailto:ethics@usq.edu.au
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Appendix 3.7 : Education Queensland Research Approval  
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Appendix 3. 8: Education Queensland Research Letter to School 

Principals  
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Appendix 3.9 : University of Southern Queensland -  The Future 

of Information Technology Report   
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Appendix 3.10 : Interactive ICT Career Wheel   
With Cyber Security ICT Careers Example  
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Appendix 3.1 1: Student Focus Group Questions  
 

Student Understanding of Information Technology Careers prior to undertaking 

the two -week IT Careers classes:  

Å Before doing the two -week careers class, what did you think a 

computing career was?  

Å 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 :  

Å Has your understanding of a computing career changed?  

Å 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 :   

Å What did you enjoy about the careers class?  

Å 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.    

  

4.    

  

5.    
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Write down at least 3 interesting things you discovered during  the two -week 

class:  

 

1.    

  

2.    

  

3.    

  

4.    

  

5.    

  



  Appendixes  

259  
 

Appendix 3.13 : Teacher Interview Questions  
 

Teacherôs view of their studentsô change in perceptions of Information 

Technology Careers based on undertaking the two -week IT Careers classes:  

Å In your opinion, what was the impact the two -week curriculum on your 

studentsô interest in IT careers? 

Teacherôs observations  of the effect of the the two -week IT Careers classes  on 

their studentsô learning experience:  

Å 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:  

Å From the data we received in the first and second surveys, across all 

four schools, there was no statistical evidence of the studentsô interest 

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   
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Appendix 6.1 : Keir et al. (2014) ï 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 

1. Date 

2. First name 

3. Last name 

4. Grade 

5. Gender 

6. Teacher 

7. Race 

8. Period 

9. School 

 

Directions: Students will complete the STEM-CIS 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), Agree (4), Strongly Agree (5) 

 

Science 

S1 I am able to get a good grade in my science class. 

S2 I am able to complete my science homework. 

S3 I plan to use science in my future career. 

S4 I will work hard in my science classes. 

S5 If I do well in science classes, it will help me in my future career. 

S6 My parents would like it if I choose a science career. 

S7 I am interested in careers that use science. 

S8 I like my science class. 

S9 I have a role model in a science career. 

S10 I would feel comfortable talking to people who work in science careers. 

S11 I know of someone in my family who uses science in their career. 

 

Math 

M1 I am able to get a good grade in my math class. 

M2 I am able to complete my math homework. 

M3 I plan to use math in my future career. 

M4 I will work hard in my math classes. 

M5 If I do well in math classes, it will help me in my future career. 

M6 My parents would like it if I choose a math career. 

M7 I am interested in careers that use math. 

M8 I like my math class. 

M9 I have a role model in a math career. 

M10 I would feel comfortable talking to people who work in math careers. 

M11 I 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 I am able to learn new technologies. 

T3 I plan to use technology in my future career. 

T4 I will learn about new technologies that will help me with school. 

T5 If I learn a lot about technology, I will be able to do lots of different types of careers. 

T6 My parents would like it if I choose a technology career. 

T7 I like to use technology for class work. 
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T8 I am interested in careers that use technology. 

T9 I have a role model who uses technology in their career. 

T10 I would feel comfortable talking to people who work in technology careers. 

T11 I know of someone in my family who uses technology in their career. 

 

Engineering 

E1 I am able to do well in activities that involve engineering. 

E2 I am able to complete activities that involve engineering. 

E3 I plan to use engineering in my future career. 

E4 I will work hard on activities at school that involve engineering. 

E5 If I learn a lot about engineering, I will be able to do lots of different types of careers. 

E6 My parents would like it if I choose an engineering career. 

E7 I am interested in careers that involve engineering. 

E8 I like activities that involve engineering. 

E9 I 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 an engineer. 
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Appendix 6.2 : Tyler -Wood et al. (2011) ï STEM Semantics 

Survey  
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Appendix 6.3 : Mahoney  (2010) ï Student Attitude toward 

STEM Questionnaire  

 

 

 

  












































































