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Abstract
Purpose: The purpose of this paper is to assess the career development and employability needs
of undergraduate Information Technology (IT) students’ at an Australian University, and their
relation to students’ career interest. While many factors and stakeholders contribute to student
career development, this study focused specifically on the student experience. Social cognitive
career theory (SCCT) is used as an approach to understand the students’ needs of career
development and employability.
Methodology: An online survey was completed by 126 IT students to record information about
students’ career development and employability background and needs.
Findings: The results demonstrate that SCCT helps understand the factors that impact on IT
students’ career development, with their outcome expectations and self-efficacy informed by
prior studies in IT and their need for access to ‘IT professionals’ to contribute towards their
career interest. In addition, IT students rely on academic achievement and experiential learning,
rather than career resources, to guide their career development and employability.
Research limitations: The data collected in this study are limited to one discipline (IT) at one
university, which necessarily limits the generalizability of the specific results.
Practical implications: Career development is a complex, life-stage-dependant and disciplinespecific process that varies for every decision maker. This research makes an important
contribution in presenting the IT student experience and demonstrates how an appropriate
career development model can help understand students’ needs. This outcome will help
educators better support IT students to build the career interest.

Originality: This study explored the often-overlooked student experience of career
development, providing valuable insight into IT students’ needs.

Keywords: Career choice; career development; employability; Information Technology;
higher education.

1. Introduction
A career can be thought of as a multi-faceted, complex, personal process that evolves over a
person’s life-span, and is influenced by dynamic interactions amongst personal, interpersonal,
societal, and environmental factors (Patton and McMahon, 2006). At the heart of career
development is personal growth, and when actively included in the curriculum of higher
education, it can assist life-long learning and employability (McIlveen et al., 2011). However,
preparing graduates for the world of work is difficult. Information Technology (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, p. 14; Byars-Winston, 2014; Hajkowicz et al., 2016).
It was reported in the Australian Labour Market Update (Australian Government, 2016a), that
10,000 positions in IT were created between June 2015 and June 2016. The Graduate Outlook
report by Graduate Careers Australia (2016) reported that for the sixth consecutive year
graduates from IT were in especially high demand. However, it is becoming increasingly
complex for IT graduates to negotiate the various and changing job roles that make up the IT
industry, with a reported gap between employer expectations and graduate profiles (Webster
et al., 2016). According to Meijers and Kuijpers (2014, p. 297) “career paths have become
unpredictable and research and practice show that it is no longer possible to make career
choices in a purely rational and information-based way”. In 2014, approximately 41 per cent
of employers had difficulty sourcing enough graduates for open positions and found that IT
graduates, while in demand in the employment market, often do not have adequate skills or
career maturity to enable them to successfully engage with employers (Graduate Careers
Australia, 2015; Australian Government, 2016b; Chlopicki, 2017). Career maturity is the
ability to make age-appropriate, informed decisions that contribute to sound career choice
decisions (Betz and Luzzo, 1996).

The purpose of this paper is to assess the career development and employability needs of
Information Technology undergraduate students’. Understanding factors specific to IT students
will inform application of a model of career development that best nurtures their career
interests.

2. The Discipline of IT
IT as a profession continues to grow, with approximately eight per cent increase in employment
opportunities during the period of July 2016 to July 2017 (Australian Government, 2017b).
Deloitte (2017) predicts that for 2017 to 2020 an additional 722,000 workers will be needed in
Australia. Employers continue to place a high value on workers who have a mix of technical
Information Communication Technologies (ICT) capabilities and general enterprise skills
(Deloitte, 2017). In addition, evidence indicates that employers, including those in IT, recruit
for skills/competencies and experience as well as grades (Graduate Careers Australia, 2013;
Webster et al., 2016). Furthermore, employers are looking for IT graduates with a mix of
technical and business skills (Deloitte, 2016). The need for a mix of skills was reinforced by
the Australian Chief Scientist in a recent ICT education forum (Australian Government,
2016b). A report by Graduate Careers Australia (2015) concluded that employers value
interpersonal and communication skills as highly as discipline-specific skills. This was
supported by research conducted by Carbone et al. (2015), which investigated employer,
student, and academic perspectives on employability skills and found that generic skills were
as important as technical skills. This requires graduates to maintain non-technical, as well as
technical skills within a complex web of industry requirements, accreditation board statements,
and university learning statements on graduate abilities (Jackson, 2009). In terms of roles, the
2017 graduate outcomes survey showed that for IT, 65 per cent of graduates were employed as

IT Professionals (programmers/ developers, business and system analysis, sales etc.)
(Australian Government, 2017a)
IT curricula offered at universities focus on a core body of knowledge, with various specialist
discipline streams and relevant ‘soft skills’, such as communication and teamwork. Stemming
from the knowledge base of computer science, IT education now addresses many modern
technology innovations such as mobile application development, games development, and IT
security. Commenting on the Institute of Electrical and Electronics Engineers curriculum
guidelines, a globally recognised curriculum framework for computer science and IT, Lunt et
al. (2008) noted that IT is the newest discipline covered by the computing curricula. Alford et
al. (2004) detailed the differences between an IT and computer science curriculum, and
identified trends relevant in each type of program. For IT, this included skills such as problem
solving, project experience in software system integration, system management, end user
support, and fundamental principles of science and mathematics. Debate around the core body
of knowledge required in IT education is ongoing, but to retain relevance, universities must
remain cognisant of industry and professional society recommendations and requirements.

3. Career Development Learning
Career development is the ongoing process of managing life, learning and work (Australian
Government, 2013). Implementing and evaluating career development programs for young
people and adults has been presented in the National Career Development Strategy (Australian
Government, 2013) in the Australian Blueprint for Career Development constructed by the
Ministerial Council for Education, Early Childhood Development and Youth Affairs
(MCEECDYA, 2010). According to the Blueprint, students at university should be at an
advanced stage of career development and be able to self-manage their career so as to
understand, and engage a career building process that supports an effective choice/goal setting

in their discipline. To assist students in managing career choice, a career development model
should consider: the internal process of decision-making; the developmental and personal
characteristics of the decision maker; and the environmental and social-cognitive influences
(social interactions, experiences, and outside media influences) (Harren, 1979; Bandura, 1986;
Hackett and Betz, 1981; Lent et al., 1994). In addition, Crites (1978) and Super (1980) asserted
that different developmental phases impact upon the construction of career maturity. Whiston
et al. (2015) argued that understanding factors relevant to a person’s life-stage is important for
informing what opportunities for career counselling should be provided.
A common approach to support career development is social cognitive career theory (SCCT)
(Lent et al., 1994). SCCT has been utilised as a way to characterise career development of
students and explain both academic and career behaviours (Smith, 2002; Janz and Nichols,
2010). SCCT considers individual cognitions, background, psychosocial states and learning
experiences as well as economic and sociological factors to explain the acquisition of career
development attributes (Lent et al., 1994). SCCT is a derivative of social cognitive theory, as
proposed by Bandura (1986). SCCT is a particularly useful framework as it incorporates
environmental and contextual factors to help understand an individual’s career development,
yet few studies have applied it within the IT discipline (Lent et al., 2008). SCCT outlines that
people generate career interests by developing confidence in activities related to the interests
(i.e. self-efficacy) and by learning that outcomes for them are contingent on the effort expended
(i.e. outcome expectations). In addition, career supports and barriers influence development of
career interest. As interests develop, students “(re)conceptualise their strengths, interests and
goals” (Bennett, 2012, p. 27) and self-regulate their behaviour towards these goals (Janz and
Nichols, 2010; Lent et al., 1994). Increased interest leads to “career curiosity, student
engagement and capacity for creativity and problem solving, active agency in the learning
domain, and motivation to learn” (Bennett et al., 2016, p. 18). SCCT is relevant as a model of

career development learning in this study because of the way in which it helps us understand
the factors that affect student choice regarding career goals or aspirations. In previous studies
exploring IT students career aspirations and career development plans, students lack of
confidence (or self-efficacy) was identified as a key attribute assisting formation of career
choice (McKenzie et al., 2015). Lent et al. (2008) found in their study of undergraduate
computer science students that self-efficacy played a major role to either directly or indirectly
mediate outcome expectations, career supports and barriers, to form career interest and goals.
Overall, it is purported “that career development learning makes higher education meaningful
for students by personalising their learning, and enhancing their awareness of the relationships
amongst their disciplinary studies, work-related learning, and their personal aspirations”
(McIlveen et al., 2011, p. 149). Yet not all students consider career development as an
important factor in helping them understand what skills are required for their future careers
(Bennett et al., 2016).

4. Employability
There is pressure on higher education institutions to design curricula and learning experiences
that provide the greatest chance of employment for graduates (Docherty, 2014; Chlopicki,
2017). In recent years, providers of higher education have focused on the best ways in which
courses can develop graduates with skills for employability. Employability skills can be
defined as a set of generic and discipline-specific skills or capabilities developed through
education and work experience that contribute towards opportunities to secure a relevant job
(Australian Government, 2006; van der Heijde, 2014). Watts (2005) asserted that employability
is not about employment, but rather the willingness of an individual to maintain and learn new
skills regularly. Bennett et al. (2016) argued that employability should have an individual
focus, allowing students to determine the requisite skills needed for their chosen career. Models

of employability appear in the literature (Dacre Pool and Sewell, 2007; Qenani et al., 2014;
Jollands, 2015; van der Heijde, 2014), however an agreed definition across the disciplines is
lacking (Bennett et al., 2016). In IT, employability skills are grounded within institutional
graduate learning outcomes (e.g. communication, teamwork) as well as in professional society
guidelines (e.g. systems analysis and design, project management) (Australian Computer
Society, 2014). By developing employability skills, students are contributing towards building
effective career competencies, which are a collection of skills that relate to a chosen profession.
For example, in IT, work experience such as programming would contribute to the fieldspecific competency of a computer systems engineer. As individuals progress through life they
build competencies composed of skills learnt from previous experiences or learning activities.
To be successful at constructing career-related competencies, interests and goals, an individual
needs to reflect upon and self-regulate their activities towards further skill development. To
help IT students in developing their career interest, the purpose of this paper is to assess the
career development and employability needs of Information Technology undergraduate
students’. SCCT is used as a framework to understand the students’ needs of career
development and employability.

5. Research Questions
To assess IT tertiary learners’ career development and employability needs, and how this
relates to students’ career interest, the following research questions guided this study:
1. What is the career development and employability background of IT students?
2. What career development and employability resources and support do undergraduate
IT students need?

6. Methodology
To address the research questions above, an online survey seeking information about career
development and employability background and needs was administered to students in an IT
program at an Australian university. The survey was advertised to the IT student population
through an internal online portal. Student participation was voluntary, resulting in a simple
random sample (Everitt and Howell, 2005) of students being obtained. Approval to conduct the
research was obtained from the authors’ university human research ethics committee. The
survey included demographic questions, questions about students’ prior education and work
experience, and questions about their preferences relating to career and employability
resources. Table 1 describes the questions presented in the online survey.
Table 1. Online survey questions on IT students career development and employability

Pre-defined response options in the online survey were based on the results of previous research
(McKenzie et al., 2017b) as well as career pathway and development information from
Graduate Careers Australia (2015).
The exact, two-sided version of Fisher’s test was used to compare the proportions of the
demographic variables (gender and mode of study) known in both the respondent group and in
the general IT student population. Demographic variables were compared to assess the
representativeness of the respondent sample compared to the overall student enrolment.
Fisher’s exact test makes no assumptions about the source data other than that the variable
categories are not associated. The test computes a significance (p) value for the observed
proportions of the variable categories in each student group.
The survey response data were analysed to develop a quantitative overview of the prior
education and work experience, and the use and needs of career and employability resources
for the IT student group under consideration. A composite summary of the descriptive statistics
(Creswell, 2014) of respondent data is presented in this paper. Further analysis of survey data

using statistical techniques (such as Fishers Exact Test, and Chi-Square) was undertaken to
compare variables. However, comparative analysis is not explored in this paper, with the
composite summary used to inform exploration of students’ career development and
employability needs.
The data collected in this study are limited to one discipline (IT) at one university. The limited
group sampling, as well as the particular strategic vision and teaching and learning practices
adopted within the university, will limit the generalizability of the results.

7. Results
In 2015, 165 IT students responded to the online survey. Of the 165 student responses, 159
(106 male and 53 female) were completed in full, making them viable for analysis. Within the
sample, 126 students reported being enrolled in an IT program, with the remaining 34 students
reporting being enrolled in a program from science, education or engineering. Focusing on the
students from an IT program, the age range was 18 to 51 years (33 years). Mean age was 26.02
years, Median age was 23 years with standard deviation 7.47 years. Of the 126 students 34
were female, 92 were male.
Table 2 shows cross tabulations of gender and mode of study for the respondent sample and
the enrolled population, and the resultant significance values.
Table 2. Fisher’s exact test for gender and mode of study

To explore IT students’ career development and employability background, prior education
and work experience were investigated. 61 per cent of respondents came to university from an
alternative pathway (such as from Technical and Further Education (TAFE) studies), with 39
per cent identifying as coming to university straight from secondary school or after a short
period of work experience (casual or part-time employment). Of those who identified as
coming to university from an alternative pathway, 30 per cent reported TAFE as their highest

level of education, with 21 per cent reporting partial achievement of a university course as their
highest level of education. Other forms of education, noted by students included: master’s
degree, bachelor’s degree, associate degree, and diploma. In regards to current employment
status, 79 per cent of students identified as not being employed in IT, yet 63 per cent had an IT
industry/network connection (know someone who works in IT). Twenty five per cent of
students had no IT industry connection, with the remaining 12 per cent not sure if they had any
such connections. In regards to who influenced students’ decision to study IT at university, 65
per cent reported ‘myself’ as the primary reason, with ‘a general interest’ as the second
influence for studying IT. Overwhelmingly, 82 per cent of students identified as having no
prior work experience before coming to university. In regards to the importance of work
experience, 62 per cent of students rated it as ‘very important’ with 25 per cent as ‘important’,
eight per cent as ‘somewhat important’, with five per cent rating it as ‘of no importance’.
In regards to career and employability resources, students currently use a variety of resources
to assist their career development. Students could respond to this question by selecting more
than one answer. The results here included: 16.5 per cent used internal online career resources,
16.5 per cent used career activities in class, 15 per cent asked their teachers for career
assistance, 15 per cent curated an online career portfolio, 12.5 per cent used resume services.
Interestingly, 13.5 per cent did not currently use any career resources. Figure 1 shows that
career and employability resources students perceived as being helpful to their career
development. Shown as a percentage of responses, the data in Figure 1 are ranked on the basis
of required employability resources reported by respondents.

Work experience opportunities
Professional career development activities
IT professionals
Online resources
In class activities
Teachers
Career expos
My friends/peers
My family
Media coverage
None
0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%
Career Resources

Employability Resources

Figure 1. IT students required Career and Employability resources

In regards to the importance of career activities, 40 per cent of students rated them ‘very
important’ with 38 per cent rating ‘important’, 17.5 per cent rated it ‘somewhat important’,
with four per cent rating it ‘of no importance’.

8. Discussion
To explore IT students’ career interest, SCCT is used as a framework to understand the needs
of career development and employability of the respondent group. Students in this study
represented a wide age range (33 years). Furthermore, Table 2 shows that there was a
significant difference between the respondent group and the overall program enrolment in
regards to the demographic dimensions of gender and study mode. The results show female
students and off-campus students were over-represented in the respondent sample. The wide
age range and the significant differences observed for the demographic variable leads the
results to be treated with caution. Despite the limits in the sample, the results provide a
description of the career development and employability background of students.

The results presented in this study address research question one, showing IT students have
varied career development and employability backgrounds indicating that career interest is
developed in a number of ways. Specifically the results showed that prior IT studies as well as
self-interest, directed students to study IT at university. Islam et al. (2015) asserted that when
a student selects their program of study based on interest, this interest can transform into career
choice. SCCT indicates that developing confidence in activities impacts upon interest. Moakler
and Kim (2014) argued that domain specific confidence has a great influence on career choice,
which highlights that IT students may build career confidence through academic achievement
in prior IT studies. To maintain and build on their career development while at university it is
important to support IT students’ confidence in relation to their learning activities and career
efforts.
Further to help address research question one, the results show that many students had not
completed work experience before coming to university to study IT, but 87 per cent rated work
experience as important to complete as a part of their studies. In addition, Figure 1 shows ‘work
experience opportunities’ recorded as the top employability resource desired by IT students. In
relation to SCCT this result indicates that IT students’ outcome expectations regarding the
labour market are still developing. Undertaking work experience as a way to form realistic
expectations regarding work requirements is also supported by the literature (Qenani et al.,
2014; Koppi et al., 2010; Australian Government, 2006; Dacre Pool and Sewell, 2007; van der
Heijde, 2014; Patton, 2005). Qenani et al. (2014) argued that it is important for students to take
advantage of internship opportunities and combine these experiences with career development
activities, such as careers counselling, to help them progress their career maturity.

The results presented in this study address research question two, showing that IT students have
varied career development and employability resource needs, and indicating that career interest

needs to be supported in a number of ways. Specifically, Figure 1 shows that IT students rated
interaction with ‘IT Professionals’ as an important career resource. ‘IT Professionals’ as a
career resources is defined as a guest lecture or a networking event where students interact with
those currently working in the IT industry. Learning from industry professionals can provide a
better interface with the labour market (Watts, 2005; Islam et al., 2015) and as Meijers and
Kuijpers (2014) found, “networking proves to be related to the development of a career identity
and certainty of career choice” (p. 306). In addition, Figure 1 shows that IT students rated ‘work
experience’ as a key employability resource. The results in Figure 1 indicate that IT students
do not strongly utilise class-based or university provided career resources to extend their career
interest, rather students need their self-efficacy validated by external resources. In relation to
SCCT, self-efficacy is a person’s belief in their ability to achieve in a specific situation or
accomplish a task (Lent et al., 1994). Self-efficacy of IT students is also impacted by other
barriers, such as personal and emotional issues (McKenzie et al., 2015). Lent et al. (2008)
asserted that self-efficacy plays a large role in mediating IT students’ confidence and interest.
The result of this study contrast to the findings reported by Bennett et al. (2016) who when
exploring the student perspective of graduate employability, found that 63 per cent of students
reported that they had looked towards educators for career development.
When developing career choice it is important for students to develop their interests and skills
that are relevant for the area/discipline that they intend to work in (MCEECDYA, 2010).
McIlveen et al. (2011) argued that career development learning can help students derive more
meaning from their disciplinary studies, helping them understand how their studies contribute
to the formation of career competencies. Watts (2005) stated that discipline-specific models of
career development can provide a more effective form of service delivery that goes beyond
providing career advice, but assists students to acquire knowledge, skills, and attitudes that will
help them make better career choices and transitions. A discipline-specific model for career

development in IT requires students to navigate a university curriculum, a core body of
knowledge specified by professional societies, as well as industry requirements (Lunt et al.,
2008; Australian Computer Society, 2014) so as to best prepare themselves for the working
world. IT employers are seeking graduates who have generic, discipline and business skills
(van der Heijde, 2014). Students also need to build their interpersonal and communication skills
(Deloitte, 2016; Graduate Careers Australia, 2016). While the Blueprint (MCEECDYA, 2010)
asserts that during their time at university students should be at an advanced stage of career
development, the results here demonstrate that the IT students in the group studied need
assistance to inform their career interest and may not be at an advanced level.
The results of this study, framed within SCCT, can inform practical strategies for fostering
more effective choice behaviour in undergraduate IT students. Appreciating students’
backgrounds and assessing their resources requirements helps educators better facilitate IT
students’ career development and employability needs. Specifically, IT students require
activities such as industry interaction, work-place experience and confidence building activities
to support their self-efficacy and outcome expectation. The value of career development needs
to be embedded within classroom activity, and further engagement by IT students with career
development resources provided by the university is likely to be helpful in achieving this.
Developing the career interest of IT students, in addition to asking students to reflect on skills,
could assist IT students to make their time at university influential to construction of their
career identity (Bennett et al., 2016; Meijers and Kuijpers, 2014). Overall, to enable students
to make quality decisions and appropriate transitions to support their career and build their
employability, career guidance should be made centre stage (Watts, 2005).

9. Conclusion
Limitations of this research is that the data collected were from one discipline (IT) at one
university and this approach may influence the generalizability of the results. Despite the limits,
the information assists to assess the student experience of career development and
employability and highlights their needs in regards to resources to assist building career
interest. Koppi and Naghdy (2009) argued that more research is needed that considers IT
students’ experience of employability and their careers. When exploring the student
experience, personal and situational factors such as age and prior experience help to inform
career maturity (Meijers and Kuijpers, 2014). This research also builds on prior studies that
explored IT students’ career aspirations and skill development (McKenzie et al., 2017a).
Together the studies paint a picture of IT students’ career development and employability
needs. IT students have a number of different aspirations and come from various pathways to
enter university, with most having limited work experience. The results also show that students
study IT due to prior studies and self-motivation and require varied career and employability
resources to assist with their career interest. Specifically, IT students anticipate their outcome
expectation to be developed during their time at university, and look towards IT professionals
to inform their career outlook. In addition, self-efficacy plays an important role for IT students
to mediate outcome expectations and interest towards career choice (Lent et al., 2008). Overall,
IT students rely on academic achievement and experiential learning, rather than career
resources, to guide their career development and employability. SCCT can provide a general
and flexible approach to career development of IT students, supporting their varied
characteristics and needs.
Future research is required to evaluate the needs and beliefs of students studying IT at other
universities to determine the applicability to the career development factors to other situations.

Taking an approach that explores the developmental and environmental characteristics, as well
as required resources, a clearer picture of student need can be developed across the sector.
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