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Abstract

The study described by this research-in-progress paper aims to identify the skill requirements
of graduate and practisng IT&T professionals in Australia, from the perspective of IT
employers, and assess the relative importance of these skills in the workplace. Data was
collected via an analysis of IT&T jobs advertised in three Australian newspapers and are
being supplemented by questionnaires and unstructured interviews. The preliminary findings
indicate that for graduates, non-technical skills, such as teamwork and communication skills,
are unanimously considered of greater importance in industry than purely technical skills.
This is in contrast to IT professionals, for whom specialist technical skills were more
important in terms of positions advertised, despite non-technical skills being rated more
highly on the questionnaires.
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INTRODUCTION

The IT&T (Information Technology and Telecommunications) Skills Task Force is an industry
initiative supported by a broad cross-section of the Australian community including IT&T
companies, magor users of IT&T, academia and Federal, State and Territory governments
(AITA 1999). A comprehensive survey was recently conducted to address the perceived IT&T
skills shortage in Australia

The IT&T Skills Task Force predicted that in the five years to 2004, Australian employers will
be seeking in excess of 180,000 skilled IT&T professionals, representing a growth rate of 50%
(NOIE 1999). The Task Force also identified a skill shortage in IT&T in Australia. Employers
are already reported to be experiencing difficulty obtaining IT&T personnel with the required
technical skills and it is expected this problem will continue over the next five years (NOIE
1999). Concern for the IT&T industry is significant and an official web site (Ignite) has been
developed as a joint initiative of the IT&T Skills Task Force and the Federal, State and
Territory governments to address this concern.

During the Second IT&T Skills Summit, the need to provide the industry with required skills
was the main subject of discussion (AlIA 1999). Given the shortfall of skilled professionals,
educational institutions are under great pressure to produce graduates with skills reflective of
the industry's needs. Thus it is of great importance that IT&T educators understand what
employers seek in IT& T graduates and professionals.



According to the IT&T Skills Task Force survey, areas of IT work currently in highest demand
include client/server applications, internet and multimedia, database management, system
support and networking (NOIE 1999). Another Australian study concluded that the most
popular skills to have in the Australian IT& T market are "personal computer skills, relational
database skills knowledge, programming ability preferably in C or COBOL, and some
knowledge of networking" (Athey & Wickham 1995-1996)

A discussion paper by the Department of Communications, Information Technology and the
Arts et al. (1998) reported that specialisations reported to be in shortage in two or more states
in Austrdia include JavalJava Script, C++/Delphi, COBOL, SAP, CICS, IBM Mainframe,
Oracle and OO Design. Specidisations reported to be in shortage in at least one state in
Australia include DB2, PeopleSoft, AS400, LAN/WAN, CISCO certified professionals, Unix,
Real Time Systems, Ingres, Advanced Web, Powerbuilder, & GIS (Dept of Communications,
Information Technology and the Arts et al. 1998).

A study conducted in Queensland, Australia, looked at the relative importance of a set of
attributes of 1S graduates (Snoke & Underwood 1998). Industry respondents indicated the top
five attributes important to IS graduates as being able to: (1) retrieve, evaluate and use relevant
information; (2) work as part of ateam in a productive and cooperative manner; (3) participate
in continued learning and intellectual development; (4) develop critical, reflective and creative
thinking, and define problems in a systematic way; and (5) self-motivate. A further finding from
the IT&T Task Force was that business and other non-technical skills were desirable or
necessary, yet they were difficult to find in potential employees (NOIE 1999).

Studies conducted in other nations have also shown that ‘soft’ skills, such as interpersonal
communication, analytical skills, general thinking, teamwork, business knowledge and a good
foundation in systems analysis and design and database concepts, are at least as important as
gpecific technical skills (Lee et a. 1995, Todd et a. 1995, McGuire & Randall 1998, Van
Slyke et al. 1998, Freeman & Aspray 1999, Shawyun 1999, Wynekoop & Walz 1999, von
Hellens et a. 2000). A further study in the United States has identified technical support,
which comprises troubleshooting, facilitation/customer service, hardware/software installation
and systems operations, as one of the “hottest” and most in-demand jobs (ITAA 2000). All of
these positions involve user and customer interaction, therefore ‘soft” skills would play an
important role in effective job performance. While the single most important skill was a good
knowledge base in the relevant area, more than one-third of important skills were non-technical
in nature (ITAA 2000).

This paper discusses the preliminary findings of research in progress, which aims to identify the
required technical and non-technical skills for IT& T graduates and professionals in Australia,
from the perspective of IT employers, and to assess the relative importance of these skills in
the workplace.

RELEVANCE OF THISSTUDY

The findings from this study are expected to help educators increase the industry relevance of
IT degree courses and to motivate students to work on subject material that is likely to assist
them in gaining employment in the IT industry. Case studies and accompanying instructional
notes will be developed to advance students learning and understanding of information
systems quality management skills. The case studies will be based on industry research and
include the most recent data on industry skill requirements. Advice will be provided to the
instructor on how these skills could be applied and how they contribute to the global



competitiveness of the Australian IT&T industry.

METHODOLOGY

Job advertisements

Every single job advertisement in the IT section from each of three Australian newspapers (The
Australian — Tuesday, The Weekend Australian and The Courier-Mail — Saturday) was
surveyed over a period of three months. The analysis involved recording the all the types of
skills the advertisement contained (grouped into specialist technical, general technical or non-
technical). It was aso noted whether the position advertised was aimed at graduates or
practising professionals.

The number of positions recorded was the number of positions advertised for, not the actual
number of advertisements, as one advertisement may advertise for multiple positions. Where
multiple positions were advertised, the actual figure was included in our totals only if the
number of positions advertised was known (see Figure 1b). However, if the actual figure was
unknown, it was counted as one advertisement and the relevant skill groups would only receive
one count each (see Figure 1c). If an advertisement was considered to be a repeat from a
previous edition of the newspaper, it was ignored.

(a) Programmer: Needs OOA& D and Java. Needs to be an effective communicator.

- Thisisan ad for 1 position, containing specialist technical skills (Java), general technical skills (OOA&D)
and non-technical skills (communication skills), so the three skill groups get one count each and the number of
positions would equal one.

(b) Programmers (x10): Need OOA& D and Java. Need to be effective communicators.

- Thisis an ad for 10 positions, so each of the skill groups would get 10 counts and the number of positions
would equal ten.

(c) Programmers. Many positions for people with OOA& D and Java skills. Also need to be
effective communicators.

- The number of positions being advertised is not specified (unknown), therefore the advertisement is counted,
not the positions, so each skill group would get one count and the number of advertisements would equal one.

Figure 1: Examples of job advertisement analysis

While the studies conducted on IT&T skill requirements by Todd et al. (1995) and Athey and
Wickham (1995-1996) relied on newspaper job advertisements as the sole method of data
collection, review of the recruitment literature suggests that this may be inappropriate. The
skills listed in job advertisements often exceeded the skills required for a position advertised to
reduce the pressure placed on time and resources during recruitment (Echols & Gupta 1998).
Therefore, a questionnaire and unstructured interviews are being used to supplement the
review of job advertisements.

Questionnaires

The purpose of the questionnaire is to determine the skills required for IT&T graduates and
professionals and to assess the relative importance of these skills, from the perspective of IT
employers. The questionnaire developed by Van Slyke et a. (1998) is being used with
modifications. These modifications are based on the most recent literature on IT skills (Lee et
al. 1995, Todd et a. 1995, Becker et al. 1997, McGuire & Randall 1998, Sawyer et al. 1998,
Snoke & Underwood 1998, Shawyun 1999, Wynekoop & Walz 1999) and additional skills



have been sourced from the job advertisement analysis. The resulting questionnaire used in this
study includes a wider range of job skills that appear to be reflective of today's market.

The questionnaire has so far been distributed to 60 people. Although participants have not
chosen at random, they are seen to represent a wide cross-section of IT&T employers,
including government, commercial software developers, consulting and recruitment agencies.
The skill groups given in the questionnaire include: specific technical skills (programming,
operating systems, networking); general IS skills; business-related skills; non-technical (*soft’)
skills; and personal attributes. Respondents are asked to rate each individual skill on a scale of
1 (not important) to 5 (critical) for both IT& T graduates and professionals.

I nterviews

The purpose for the interviews is to explore, in greater detail, views on information systems
management practices, skill requirements and the competitive environment of IT organisations
in Australia. Interviews will provide further substantiation for the skills identified in the
guestionnaire. More importantly however, the interviews will alow us to explore the
combination of skills taken into account when employment decisions are being made. So far,
interviews have been conducted with an IT recruiter and software developer, therefore the
results presented here are preliminary in nature. Further interviews with at least six people
from other I T areas are being scheduled.

RESULTS
Job advertisements

In total, 39950 known positions and 5360 unknown advertisements were counted (Figure 2).
There were 11 editions of The Australian analysed between 20 April and 29 June 1999; 7
editions of The Weekend Australian analysed between 1-2 May and 3-4 July 1999; and 6
editions of The Courier Mail analysed between 22 May and 3 July 1999.

All Positions (incl. Grads) Graduate Positions
Newspaper Known Unknown Known Unknown
(no. of posns) (no. of ads) (no. of posns) (no. of ads)
The Australian (Tuesday) 37548 5119 102 21
Weekend Australian (Saturday) 22 3 0 0
The Courier Mail (Saturday) 2380 238 12 1
Total 39950 5360 114 22

Figure 2: Total number of positions and advertisements analysed

The results indicate that, of the known positions advertised for graduates, 78% specified
mainly non-technical skills. Just over haf of known advertised positions required specific
technical skills (58%) and only about one-third mentioned general technical skills (33%). Of
course, many positions contained a mixture of each of these skill groups. The majority of
known jobs were permanent positions (97%) placed by recruitment agencies (85%).

Known positions for practising professionals, on the other hand, specified technica skills
(81%) as a requirement for the position, with non-technical and general skills required for only
one-third (33%) of positions. There was a considerably higher percentage of contract positions



(40%) available, compared to just 3% for graduates. The majority of known professional
positions were also advertised by recruitment agencies (92%).

Questionnaires

To date, 25 responses to the survey have been received. These respondents came from a wide
range of IT& T employers and covered al the various industry sectors. Each skill group will be
considered separately. Non-technical skills was the highest rating skill group for both graduates
and professionals (Figure 3) and there was a trend for the mean rating to be dightly higher for
professionals than for graduates for each skill group. The figures in parentheses throughout the
following section refer to the mean ratings for graduates (Grad) and professionals (Prof). Skills
with mean scores between 4.00 and 5.00 were considered highly rated and very important,
wheresas skills with mean scores between 1.00 and 2.00 were considered to have a low rating
and relatively little importance.

Graduates Professionals
Skill group Mean s Mean s
a) Non-technical skills 4,16 0.45 4,23 0.43
b) Persona attributes 3.73 0.42 4.00 0.45
c) Networking 3.46 0.42 3.94 0.40
d) Generd IS skills 342 0.57 3.77 0.40
€) Businessrelated skills 3.17 0.29 3.89 0.26
f) Programming languages 2.76 0.95 3.01 0.91
g) Operating systems 2.54 1.23 2.81 1.14

Figure 3: Mean ratings for graduates and professionals for each skill group

Programming skills: Programming skills as a group had a medium rating (Figure 3f), however
specific programming languages, such as Java (Grad: 3.88, Prof: 3.96) and C++ (Grad: 3.71,
Prof: 3.96), were considered important skillsto have.

Operating systems. This skills area was not considered of critical importance for either
graduates or professionals (Figure 3g), but knowledge of Unix (Grad: 4.06, Prof: 4.20),
Windows NT (Grad: 4.06, Prof: 4.32) and Windows 95/98 (Grad: 3.88, Prof: 4.00) was highly
regarded.

Networking: This group rated the highest out of all the specific technical skill groups (Figure
3c), particularly for client/server (Grad: 4.12, Prof: 4.40) and Windows NT (Grad: 3.82, Prof:
4.32) sKills. This was not a surprising result, considering the prevalence of network systems
from small businesses to multi-national corporations and industry.

General IS skills: The group means for graduates and professionals indicated these skills were
considered quite important (Figure 3d). Some individual skills were highly rated for both
graduates and professionals. These were structured programming (Grad: 4.18, Prof: 4.08),
systems analysis and design (Grad: 3.94, Prof: 4.48) and database concepts (Grad: 4.00, Prof:
4.12). The skill with the lowest rating was metrics and measurement (Grad: 2.71, Prof: 3.08).

Business-related skills: This group of skills as a whole was considered of medium to high
importance for graduates and professionals (Figure 3e). Severa individua skills were
considered important for professionals, such as understanding business areas (4.40), project
management (4.28) and user interviewing (4.04).




Non-technical skills: These skills were given the highest ratings compared to other groups
(Figure 3a). Several individua skills were considered critical for both graduates and
professionals, including an ability to work in groups (Grad: 4.94, Prof: 4.80), problem solving
ability (Grad: 4.71, Prof: 4.80), critical thinking (Grad: 4.53, Prof: 4.60), ora communication
skills (Grad: 4.76, Prof: 4.52) and written communication skills (Grad: 4.47, Prof: 4.60).
However, the majority of skills listed in this group were considered important and rated scores
above 4.00.

Personal attributes: This was the second-highest rated skill group (Figure 3b), with the most
important persona characteristics being ethicality (Grad: 4.29, Prof: 4.52), integrity (Grad:
4.29, Prof: 4.64), reliability (Grad: 4.24, Prof: 4.64) and self-motivation (Grad: 4.18, Prof:
4.52). Other important attributes were a realistic outlook (Grad: 4.06, Prof: 4.40), an ability to
adapt (Grad: 4.06, Prof. 4.36), team orientation (Grad: 3.94, Prof. 4.24) and a sense of
responsibility (Grad: 3.94, Prof: 4.36).

| nterviews

The findings from this skills study so far, particularly those relating to non-technical skills and
personal attributes, will be used to guide the direction of interviews. However, the two
interviews conducted so far have resulted in agreement with many important points regarding
skills, adaptability, motivation and experience in the workplace. The following text includes
quotations from the interview transcriptions.

In order to survive in the “loose and fluid” internal structure of an e-commerce company,
people need to be “quite flexible individuas who are open to ideas...can cope with the
changing environment...and be really good communicators’. Further, in the IT industry, there
is a shortage of people with “good documentation skills’ to accurately record the new
developments that are occurring. Many programmers possess the English level of a“ Year 10
high school student” and thus do not have the skills to document effectively.

There appears to be greater demand for database administrators, due to the rapid growth of
databases and the struggle to handle such a vast amount of data and data manipulation with
current systems. It is becoming “a redlly big specialist area, whereas before it was a much
smaller area’.

There is also demand for “designers and code cutters’. Clients are looking for “creative
people’, who can “do the system design”, are “very strong coders’ and can “ manipulate code’.

Roles in IT are changing and becoming more “ multi-faceted”. Whereas once you used to be
“just a computer programmer”, now a “programmer doesn’'t only have to program’. The
position may now involve project management, which means client liaison, talking to users,
documenting what is being done and checking documentation from other people.

People need to be able to transfer their existing skills from one area to another and
“demonstrate they have the ahility to learn to apply themselves’. It is becoming increasingly
expensive for employers to train employees, so they are tending to turn to people who are
willing to teach and learn themselves. There is “no room for apathy”, so “candidates have to
keep themselves educated”.

Clients generally require graduates to have some work experience, whether the graduate “goes
out and dabbles and develops web pages for their friends or does a little bit of holiday work”.
It is “ more work place experience rather than actual particular programming experience [and]



needs to be more genera rather than specific’. People also need to have a good work ethic,
turn up to work on time, be able to speak to people and show respect for fellow workers.

The IT industry is “very subject to supply and demand” and is “not so restrictive anymore”.
Graduates, especialy, need to realise that “it’s getting more competitive...so, they need to be
prepared”.

CONCLUSIONS

The preliminary results from the analysis of job advertisements and questionnaires suggests
that non-technical or ‘soft’ sKills, such as interpersona communication, the ability to work
with others, adaptability and self-motivation, were considered more important than technical
skills for graduates in terms of employment prospects. Although positions for graduates
requested some technical ability, non-technical skills were considered essential and explicitly
mentioned. This perhaps reflects the fact that IT employers do not expect recent graduates to
possess much technical and industry experience and hence, more importance is given to non-
technical skills.

Thiswas in contrast to professiona IT practitioners, who were more likely to be evaluated by
employers on their specialist technical abilities. Non-technical skills were required for some
positions advertised, however the mgority of positions were highly technical in nature. Thisis
despite the fact that, for IT professionals, non-technical skills were given a higher rating on the
questionnaires than technical skills. The interviews with the two IT employers also highlighted
the importance of non-technical skills in the current IT work environment with references
made towards flexibility, adaptability, motivation and good communication as the skills most
sought after.

The results from this study reflect those from similar studies done in the United States.
Respondents in the United States rated ‘soft’ skills and basic technical skills more important
than specialised technical skills for evaluation of recent graduates and also as IS professionals
advance in their careers (Van Slyke et a. 1998). Students themselves also felt that employers
placed more importance on ‘soft’ skills and that general technical skills were considered more
relevant than skills relating to specific technologies (von Hellens et al., 2000). These findings
will be discussed further in another paper exploring cross-cultural comparisons of 1T sKill
reguirements.
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