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Developing the ICT workforce for the future: Breaking down
disciplinary silos to create an authentic work integrated learning
experience
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Work Integrated Learning activities including industry placements are supported both by the requirements of
professional societies and by the drive of Universities to ensure that their programs have practical relevance.
However, this may not be feasible for Information Communication and Technology (ICT) programs in a regional area
where local industry is unable to provide sufficient student placements. To overcome this limitation and facilitate the
development of work-ready skills, James Cook University ICT students take on work-like roles in multidisciplinary
collaborative teams to develop website projects for an industry client. Students receive guidance and feedback from
the client and an industry expert to direct their learning towards workplace requirements. A two-year study was
conducted using surveys of 53 ICT students to analyse their perceptions of this authentic learning environment.
Results show that this approach is well received and contributes effectively to students’ development of work-ready
skills required in the ICT industry.
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INTRODUCTION

ICT educators are continuously challenged by the need to adjust their courses to the ongoing
technological developments in the field to provide up to date and industry relevant learning
experiences for students (Janicki, Cummings & Kline, 2013). Adding to the challenge, there is a
perceived gap between ICT industry and university, with some research reporting that ICT graduates
are not sufficiently prepared when entering the workplace (e.g. Aasheim, Lixin, & Williams, 2009; ISIS,
2011). In particular, professional skills, those usually developed in professional context and over time,
seem to be underdeveloped in ICT graduates. Work Integrated Learning (WIL) can help students
develop those skills. WIL encapsulates ‘a range of approaches and strategies that integrate theory with
the practice of work within a purposefully designed curriculum’ (Patrick, Peach, Pocknee, Webb,
Fletcher, & Pretto, 2008, p. iv). WIL activities are supported both by the requirements of professional
societies in the ICT sector, such as the Australian Computer Society, and by the drive of Universities to
ensure that their programs have practical relevance.

While the Australian ICT industry clearly “values models of WIL that involve direct experience within a
workplace environment’ (Ogunbona, Koppi, Armarego, Bailes, Hyland, McGil], . . . Roberts, 2013, p.
116), not all universities can provide sufficient internship opportunities. "Many regional and rural
universities ... would have difficulty in sourcing appropriate industry placements within their
immediate location” (Pilgrim, 2011, p. 2; Ogunbona et al., 2013, p. 112). This is certainly the case at the
regional campuses of James Cook University (JCU) in Townsville and Cairns where the small size of the
local ICT industries means they are unable to provide sufficient relevant student placements.
Alternative industry-relevant experiences to provide ‘students with an improved understanding of
professional responsibility and the attainment of generic skills’ (Ogunbona et al., 2013, p. 8) need to be
explored.

This paper reports findings of a two-year study that introduced undergraduate ICT students to
multidisciplinary collaborative learning activities and linked ICT industry into students’ learning
experience. Students took part in authentic challenges that provided them with the opportunity to take
on work-like roles in multidisciplinary collaborative teams.
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WORKPLACE REQUIREMENTS FOR ICT GRADUATES

Nagarajan and Edwards (2012) claim that ‘many IT graduates with good technical skills do not get jobs,
mainly because of their poor professional skills’ (p. 480). Professional skills are described as non-
technical skills or behavioral skills and include skills such as leadership, communication and teamwork.
Alongitudinal study conducted by Aasheim, Shropshire, Lixin and Kadlec (2012) revealed that the nine
highest ranked skills (evaluated by 315 ICT managers) are all personal and interpersonal skills, namely
honesty/integrity, attitude, willingness to learn new skills, communication skills, analytical skills,
professionalism, ability to work in teams, flexibility/adaptability and motivation (Aasheim, Shropshire,
Lixin & Kadlec, 2012, p. 198). Similar results were produced by other studies. Swinarski, Parente and
Noce (2010) found that successful ICT professionals ‘need a proper mix of both “soft” skills ... and
“hard” IT skills’.

REFLECTING INDUSTRY PRACTICE IN THE LEARNING ENVIRONMENT

Teaching ICT students how to communicate and how to work in teams in a professional context does
not appear to require direct workplace experience. Hernandez (2014) argues that ‘companies hire people
for core technical depth. ... they spend a fair amount of time and effort with recent graduates
integrating them into teams, coaching them to be effective in what is rapidly becoming a more team-
oriented environment’. Indeed, ICT ‘is increasingly becoming interdisciplinary’ (Goldberg & White,
2014, p. 457). The sophistication and diversity driving many ICT projects requires specialised expertise
beyond the capacity of any one individual (Kacmarek, 2001; Womack, 2005). Websites for example “have
evolved from simple “brochureware” to sophisticated “megasystems”, and this logical progression has
led to the challenge of successfully developing complex websites” (Waltuch, 2001, p. 154).

Although working as part of a multidisciplinary team appears to be a common industry practice,
especially for Web development, ICT education generally does not reflect this, resulting in students
being poorly prepared for the realities of the workplace. In particular, the lack of teamwork skills has
been identified in ICT students (e.g. CCI, 2011; ISIS, 2011). Hernandez (2014) suggests giving ‘students
experiences and opportunities where they can develop those skills as part of their academic
achievement’.

Contextualising learning through WIL activities can include industry-based learning, industry examples
in case studies and industry-linked projects which are seen as authentic engagement and ‘have the
potential to bring significant benefits to all stakeholders” (Pilgrim, 2011, p. 1). Working on authentic
projects provided by industry clients and interacting with professionals from the industry in the
learning environment can increase students’ ability to tackle unfamiliar problems and build their
confidence in presenting outcomes (Beaubouef, Zhang, Alkadi & Yang, 2011). Ogunbona et al. (2013)
highlight that ‘a successful WIL experience provides students with an improved understanding of
professional responsibility and the attainment of generic skills which are strongly valued by industry’

(p- 8)-

Responding to identified shortfalls, the development of the learning environment was guided by
current industry requirements for attributes and skills of graduates and the description of a future
graduate required by both ICT and creative industries as being “T-shaped’ (Kelly, 2005). A T-shaped
graduate is a specialist with a set of broader skills or understanding (Hernandez, 2014), able to work
effectively in multidisciplinary teams due to their ability to contribute specialised skills to a
collaborative work process and their understanding of the other disciplines involved.

Breaking down disciplinary boundaries to reflect industry practice in the classroom, 24 year Web
Programming students from the Bachelor of Information Technology and 2" year design students from
the Bachelor of New Media Arts worked together on a real world project provided by an industry client.
Students worked in multidisciplinary teams for seven weeks to develop a website that provided enough
complexity to be challenging for each discipline. Since the intention was to mirror industry practice,
students took on appropriate work-like roles related to their discipline. ICT students worked in
technical roles including programming, and design students performed the visual and interactive
design tasks. Each team presented their project during the developmental stage to a local industry
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professional who provided feedback, benchmarking the projects against industry standards. In the final
week, students formally presented their finished sites to the client who also provided feedback to
students.

METHODS

This research study was conducted over two years (one trial each year) applying a pragmatic approach
(Creswell, 2008; Punch, 2009). The study focused on exploring the extent to which multidisciplinary
teamwork and engagement with an industry professional provided students with an authentic learning
experience relevant to industry requirements. Students were surveyed immediately after their
participation in the subject using an online questionnaire designed to collect both quantitative feedback
through multiple-choice questions and qualitative feedback by asking respondents to provide a
rationale for the provided answer. Quantitative data were analysed using statistical functions provided
by the online survey tool, SurveyMonkey. Qualitative data were coded using the research analysis
software NVivo.

53 ICT students across both trials provided feedback, a response rate of 79.1%. Although all
participating disciplines were surveyed, the focus of this paper is on the learning experience of ICT
students.

FINDINGS
The reflections of ICT students are presented in the following. Table 1 presents students’ reflections on
the multidisciplinary teamwork process, and Table 2 provides insight into the extent to which students

were able to develop an understanding of how to work with other disciplines.

TABLE 1: ICT students’ reflections on the multidisciplinary teamwork process

The development of the website was a team project. Did you like working in a multidisciplinary team?

Trial 1 Trial 2
% % Total no. of Average
(N) (N) responses across two
years

Yes 29% 17% 12 23%

@) ()
It was challenging at times, 42% 69% 30 56%
but I liked it. (10) (20)
I did not like it, but I can see the benefits 29% 4% 8 16%
of working in a team on such a project. 7) (1)
No, I did not like it. 0% 10% 3 5%
I think I would have done a 0) 3)
better job working on the project on my
own.
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TABLE 2. ICT students’ reflections on the extent to which they were able to develop an understanding of
multidisciplinary teamwork processes

Do you think that you have developed a better understanding on how people from ICT and Design
could work together or are working together on such projects?

Trial 1 Trial 2
% % Total no. of Average across
(N) (N) responses two years
Yes 100% 86% 49 93%
(24) (25)
No 0% 14% 4 7%
(0) (4)

Overall, the outcomes are positive. Table 1 provides evidence that 79% of ICT students surveyed across
two years found the multidisciplinary learning experience beneficial. Furthermore, 16% of students
stated that although they did not like the experience they could see the benefit of working in
multidisciplinary teams, clearly emphasising the value of the experience. Only three students across two
years thought they would have produced a better outcome when working on their own.

Overwhelmingly positive was the feedback that nearly all students (93% across two years) were able to
develop a better understanding of how students from different disciplines work together in
multidisciplinary teams (Table 2).

When students were asked to reflect on what they would do differently if they were to start over with
the team project, the following key themes emerged:

- organise more time for collaboration;

- assign a team leader;

- ensure good and active communication between all team members;

- take more control of milestones and have meetings more often; and

- start implementing the design from an earlier time.

Table 3 provides insight into ICT students’ reflection on the effectiveness of directly interacting with an
ICT industry professional.

TABLE 3. ICT students’ reflections on the effectiveness of integrating an ICT industry professional in the
learning environment

Did you like having the creative industries professional giving feedback about your project?

Trial 1 Trial 2
% % Total no. of Average across
(N) (N) responses two years
Yes 96% 83% 47 89%
(23) (24)
No 4% 17% 6 11%
@ ©)

Table 3 shows that the vast majority of students (89% across two years) appreciated the direct
interaction with an industry professional. The qualitative feedback revealed that students were
generally enthusiastic about receiving ‘real world feedback’. It provided students with ‘industry
insights’, and the feedback was experienced as authentic and valid due to the *“real world” experience’
of the industry professional. Some students commented that this ‘was the best part’ of the subject
because ‘it gave us a professional outlook on what we need to do, and it could almost emulate what
happens in the real world.” Others reflected positively on the opportunity ‘to pick the brain of someone
in the industry’.
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Room for enhancement identified in the collaborative project was of an organisational nature in that
students suggested that the industry feedback could be given earlier during the project and feedback
sessions could be longer. Some students found engaging in the multidisciplinary teamwork process
challenging, and a small number of students would have preferred to not work in teams and/or did not
respond positively to engaging with industry.

CONCLUSION

Throughout the two-year trial, the learning experience provided students with insights into issues and
processes similar to what they would encounter in the workplace including teamwork, project
management, and communication issues. These issues are all directly related to the kind of professional
skills that the literature suggests is needed by ICT graduates in the workplace (e.g. Aasheim et al., 2011;
Janicki et al., 2013). While not all teams were equally successful in terms of project outcomes, the
students were able to reflect on the experience including considering how to organise multidisciplinary
teamwork differently in future, showing evidence of positive learning outcomes.

The feedback from students on the experience was very positive overall and showed that students were
able to gain insights into how different disciplines operate, an understanding that is important for their
future work environments. Student reflections suggest that some would approach the teamwork
process differently the next time. It is notable that this was the first time these students engaged in
multidisciplinary teamwork in their ICT subjects. It would be valuable to continue research to evaluate
whether students find multidisciplinary collaboration less challenging in subsequent subjects.
Furthermore, suggestions in regards to the organisational nature of the interaction with the industry
professional (e.g. providing feedback earlier during project development) need to be implemented and
evaluated in the future.

Overall, engaging students in authentic learning activities by combining multidisciplinary teamwork on
a real world project with industry involvement and feedback can be a suitable substitute for industry
placements by providing an effective WIL experience that helps students to develop work-ready skills
to improve their transition from university to the workplace.
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