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Abstract This position paper describes international iniiesi for

) . ) ) defining an ICT profession, provides an overviewtlod
This position paper describes the stakeholderswedoin  stakeholders involved, and puts forward an agemda i

defining the Information Communications Technologyyhich professional societies, academia, and industry work
(ICT) profession and initiatives for raising thatsre of tygether to define and evolve the profession.
the profession internationally. A number of

recommendations are made. These include using t@e
Skills Framework for the Information Age when wmigi

ICT position descriptions for job postings, and foiThe International Federation of Information Proa&ss
defining the skills attained by graduates of ICTgee (IFIP) (IFIP, 2008a) is an apolitical organizatidnat
programs. Academic institutions and employers irepresents ICT societies internationally. Its reigen
industry should encourage staff to join professioninaugurated International  Professional  Practice
societies and promote their professional developmeRartnership (IP3) (IFIP, 2008b) aims to accredit the
giving hiring preference to society members who ehayprofessional programs of member societies, such that the
been certified professionally. It is also recommenttat professional stature of their members are recognised
ICT degree programs focus on employability skillkeSe globally.

should include knowledge and skills from compatiblcf\P3 has adopted the Skills Framework for the Infation

disciplines, such as business, to enhance emplayabi ge (SFIA) (SFIA Foundation 2005) as a framework

and pr_ofessu_)nallsm for ‘a new generation of IC gainst which the programs from member societies will
professionals in the 21Century. be judged

I%FIA defines a collection of ICT skills, broadly rs

into a number of categories and sub-categories. The level
of autonomy and responsibility at which each skill is
practised is defined on a 7 level scale, as shovirable

It is generally accepted that a professional is one wHe At level 1, an ICT practitioner works under @os
(Rochester, J, 2001): supervision. At level 7, a professional sets styatend

S o ) mobilises and influences others.
has significant knowledge and skill in a particular

domain or discipline;
is accepted by the commity) either through Table 1: SFIA Levels of Autonomy and Responsibility

certification, licensing, or general recognition as (SFIA Foundation, 2005)
one who is qualified to practise in that discipjine

International Initiatives

Keywords: Professional, Professional Developme
Professional Standards, Accreditation, Education

1 Professionalism

Level | Autonomy and Responsibility Descriptio

=

operates with authority and responsibility; 1 Follow

adheres to a strict code of ethics; and Assist

is of service to the community. Apply
Clearly, the community ews medical doctors and Enable

lawyers as professionals.

. . L Ensure, Advi
Do they view Information Communications Technology sure, Advise

(ICT) professionals in the same way?

This paper appeared at tld®' Annual Conference of
the National Advisory Committee on Computing
Qualifications (NACCQ 2008), Auckland, New
Zealand. Samuel Mann and Mike Lopez (Eds).
Reproduction for academic, not-for profit purposes
permitted provided this text is included.
www.naccg.ac.nz

Instantiate, influence
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Set strategy, inspire, mobilise
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Table 2: Indicative criteria for professional pathways (ACS 2008; Gregor, 2008)

Grade SFIA Level Criteria
Specialist SFIA Level 7: set strategy, inspire, ifisd | Not yet defined, but likely tg
. . . include CPEP program, 30
SFIA Level 6: instantiate, influence hours of professional

development annually, plus |a
specialist ICT qualification at
the postgraduate level.

Certified Computing ProfessionalSFIA Level 5: ensure, advise Be eligible for MACSCHP
(MACS CCP) status plus other requirements
related to indemnity coverage
Practising Computing ProfessionaSFIA Level 5: ensure, advise Requirements for MAQIGs
(MACS PCP) 30 hours of professional

development annually, and
CPEP program for those
joining ACS after 1 June 2006

Professional (MACS) SFIA Level 5: ensure, advise Completion of accredited ICT
degree, plus 4 vyears work
experience in the ICT industry.

Provisional Member SFIA Level 4: enable Completioh an accrediteq
ICT degree or demonstrated
equivalence.

Associate Professional SFIA Level 3: Apply Compmeti of an accredited

~

ICT diploma plus 2 years wor
experience in the ICT industry,.

_ o the CPEP program will be accredited under the IP®
3  Professional Societies as Stakeholders initiative. The program is designed to enhance the

Professional Societies are key stakeholders in definingbéfs'nes.S and professional Sk'"S.Of ICT profes;mnﬁlhe
profession. They often have an impact on entrghto complethn of three core subjects is required. These
profession and on the education and profession%\'iJrrently include:

development of their members. Business, Legal, and Ethical Issues;
The Australian Computer Saty (ACS) is the principal New Technology Alignment; and
society for ICT professionals in Australia. It ef§ _

multiple  professional membership pathways, is Business Strategy and IT.

responsible for the accreditation of Australian I3gree  -~pep students also complete one elective subject.
programs, and is currently working to revise the eCorcpgices currently include:
Body of Knowledge (CBOK) shared by its membership.

Adaptive Business Intelligence;

3.1 Professional Pathways .
Project Management; and

ACS membership grades and levels are based on an

individual's experience, background, and contributto IT Services Management.
the ICT profession (ACS, 2008a). Some of theseldeveaqditionally, Table 2 shows the intended level of
and their indicative critesi are shown in Table 2. autonomy and responsibility required for each

Professional membership typically requires compretf membership level. For example, Specialists generally

an accredited ICT degree, plus four years of experienf@erateé with higher levels of autonomy and respiiityi
working in the ICT industry. than other professionals, setting strategies asgliring,

mobilising, and influencing other. However, theteria

Members may also qualify as a Practising Computesr this membership level has yet to be determined.
Professional (MACS PCP). In addition to the

requirements for Professional Membership, this iregu 3.2 ACS Core Body of Knowledge (CBOK)
30 hours of professional development annually, #oed

completion of the Computer Professional Educatio ore Body of Knowledge (CBOK). This has been

Program (CPEP). expanded to include a framework for defining thélsk
CPEP is an on-line postgraduate educational progresnd knowledge required by ICT professionals in given
offered by the Society (ACS, 2008b). It is anti¢tgzhthat

working party has been established to revise tGSA



career roles, and by graduates of accredited |GJore Knowledge Concepts should be complemented with
programs. technical knowledge appropriate for an intended ICT
career role. Where applicable, this should be ifledtby
a discipline specific body of knowledge. For example, in
describing roles that might be undertaken by awnso
. ngineer, the Software Engineering Body of Knowtedg
Elggﬂje%ogg) late 2008 (ACS Professional Stamdar(%%WEBOK 2004) would be used. In those cases where
' ' such a body of knowledge does not exist, it is seaey
The working party proposal is partially illustrated to define the technical knowledge required for the
Figure 1. specific role. In both cases, it should be possible to
Ec};lemonstrate appropriate breadth and depth.

A working white paper detailing the working party
proposal has been distributed for discussion. Feddis
currently being gathered, with completion of theqass

A goal of the working party has been to focus th
framework on the skills and competencies requirgd dnternational curriculum definitions were also ciolesed
specific ICT career roles. SFIA has been iderttifis a in identifying the overlap in essential professiona
good vehicle for doing this (ACS Professional Stadda knowledge, sometimes called “soft skills”. This limtes
Board, 2008; von Konskegt al. 2008a). The underlying knowledge that supports professional skills related
Core Knowledge Concepts, Role Specific Knowledge&sommunity, group, and individual responsibilities.

Core Professional Knowledge, and complementary nop: : : .
ICT domain knowledge that supports the applicatibn OP,‘ommumty Level Knowledge includes (Gregor, 2008):

these skills are also considered in the framework. professional practice;

At its heart, the proposal identifies 8 Core Knaige historical and social contexts;
Concepts that form a required foundation for alllIC ) o
professionals. These have been distilled from trezlap risks and liabilities;

in international curriculum as defined for variolGT intellectual property;
disciplines including Information Systems, Computer

Science, Software Engineering, and Information standards; and

Technology.

organisational issues.
Based on this analysis, the Core Knowledge Conce

shared by all ICT disciplines are (Gregor, 2008): p(tasroup Level Knowledge incudes knowledge supporting

teamwork concepts and interpersonal communication

IT infrastructure and platforms; skills (Gregor, 2008).

data and information management; Individual Level Knowledge includes knowledge
) supporting creativity, problem solving, planning dan

networking; scheduling, and life-long learning skills (Greg2®08).

programming fundamentals; Additional non-ICT domain knowledge that complensent

the intended career roles should also be identifieca
case-by-base basis. For example, this might include
system building and acquisition; business knowledge or knowledge of science and the
environment.

human-computer interaction;

IT project management; and

. Collectively, all of these knowledge areas and concepts
methods and tools for problem solving,ghoyiq support the skills and competencies requived
abstraction, design, and implementation. the intended ICT career roles, utilising a common
framework that is applicable across ICT disciplines

—

Graduate Technical & Professional Skills Se

4  Academia as a Stakeholder
(eq. as defined in SFIA !

Academic institutions are stakeholders that play a key

Role Core Non-ICT role in defining a profession. These institutioesve the
Specific Professional Domain community and shape public perceptions of a prafass
ICT Knowledge || Knowledge through:
Knowledge (eg ethics) (eg business) the provision of educational programs that
(eg systems prepare students for a chosen profession; and
lyst . .
analyst through applied research and consultancies

undertaken by academics in collaboration with

ICT Core professionals from allied industries.
Knowledge . .
Concets Declining ICT student nundss in the face of the

current skills shortage suggests that the ICT

profession has an image problem. In particular,

universities have largely failed to attract

adequate numbers of qualified students to ICT
17

Figure 1: Building blocks showing skills and
knowledge areas achieved by graduates of
accredited ICT programs (Gregor, 2008).
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degree programs and subsequent profession
practice.

Anecdotal evidence suggests that this may be due f{

. ; . Mining and
commonly shared Generation Y misconceptions that: g

resources

Aerospace
and avionics

employment prospects are limited and less
lucrative than other career alternatives; and

Software
Develgpment

ICT provides tools for communication and
entertainment, just as the telephone or televisior
did for their parents, but now common-place

technology may not provide the basis for a Banking,

rewarding or socially relevant career. Environmental business,
This suggests that a new generation of ICT course| Sclience commerce,
should focus academic programs on: and finance

the skills and competencies that lead to full

employment as ICT professionals, rather than on Figure 2: Software Development

defining course structures based on a list of Professionals and related disciplines

traditional technical topics;

the significant and on-going societal andcan give the impression thatighis an add-on subject of
community impact of the ICT profession; and  limited use to real professionals.

content flexibility, recognising that the Work Integrated Learning (WIL) and team-based
employability of ICT professionals is enhancedtapstone projects are also a valuable means of preparing
if they possess skills and knowledge fromstudents for the workplace and professional practic
compatible areas like business or science. This is particularly trueif learning experiences and
assessment tasks engage student teams in authentic real-
world project management activities. In such atési
identifying, articulating, and developing ICT students utilise teamwork, leadership, and other
employability skills; professional skills, in addition to developing and

) assessing technical outcomes (von Korestkgl, 2008b).
developing course structures that cross

traditional faculty boundaries where appropriateg 2 Flexibility
and

Challenges include:

Software development projects in industry are uguall
developing programs that are sustainablaindertaken to solve a problem in another domaich sis
pedagogically sound, and of high quality. those depicted in Figure 2. Flexible course structures can
make it possible for students to take additionbjetts of

respond to many of these challenges, and to develd ategic significance, enhancing their employgbih a

course structures that mekeé educational needs of a newd' V&N region. In Westgrn Australia, it is reasonaﬂde
generation of students (Curriculum 2010 2008’5tudents to develop skills and knowledge that anlable
University of Melbourne; 2008a) ’ them to write software for use in the state’'s boamin

mining and resources industry. In Melbourne, it lmig
4.1 Professional Skills make sense for students to develop skills and keyd

that better equip them to write software for thekiag
In addition to developing technical skills, profiesgl industry. In Brisbane, given the presence of largendes
skills should be emphasised throughout the degre@d aerospace companies, the employment prospects of
program as appropriate. software developers might be enhanced if they have

While it is commonplace to include a dedicated wamit specialist skills and knowledge that serve that aiom

ethics, it is also valuable for students to examine ethics #€nerally, companies that develop software are run as a

the context of other subjects throughout their progof ~Pusiness to make money. Consequently, knowledge of
study. commerce, finance, and accounting are always relevant

regardless of where the professional lives or works
For example, when teaching Software Quality . . .
Management, it is possible to discuss ethics irctmtext MOreover, courses that are too rigidly defined mitke
of a software engineer's edail responsibility to produce difficult for educational institutions to respondickly to

quality products by adhering to well establisheacpsses changes in market demand that are driven by economic
and methodologies (von Konslgt al, 2007). Students SWiNgs impacting industries and employment prospiect
can examine relevant questions, suchval following a & 9!ven region.

Code of Ethics lead to outcomes that are likelprtwluce  As depicted in Figure 3, a flexible undergraduatarse
quality software?” Moreover, teaching ethics in themight consist of a block of subjects that introduce
context of a single unit on ethics may be insuéfintj as it students to professional studies, foundation togind an

Universities in Australia and elsewhere are begigrto



ICT major. Another block of subjects could consi$t oScience Major at the University of Melbourne witllise
subjects in the ICT major, which might be in congout advanced ICT skills to successfully simulate viable
science, information technology, or informationteyss. solutions to the problem of global warming.

A third block of subjects would introduce a secomaior,

or electives and options, or several minor courses 5  |ndustry Stakeholders

study. . .
The ICT industry is another stakeholder that plays a

Pathways containing various majors that are compatibigynificant role in defining the ICT profession.
with further ICT specialisatioin a postgraduate program

could also be specified. In particular, the ICT industry:

Such a structure would be consistent in philosoplti w employs ICT professionals and supports their
that of the Bologna Accord, which provides for a professional development;

common higher_ education framework for the European commercialises applied research originating in
Union. In this framework, three-year gengrahst universities: and

undergraduate degrees can be complemented with two-

year postgraduate professional qualifications. Examples designs, implements, and supports the ICT
have traditionally included medicine, law, and products and services used by allied industries
engineering. and the wider community.

The University of Melbourne is the first universilg  Public perceptions of the ICT profession are inflced
Australia to implement the Bologna Accord. In theiby a number of factors, including:
“new generation” Bachelor of Science (University of

Melbourne 2008a), students undertaking the Computer the quality of software products purchased or

. . ) . . downloaded;
Science Major complete nine subjects leading to the
major (University of Melbourne 2008a). Additionall the ease and speed at which technical problems
students would take nine science subjects that can be rectified; and

complement the major, and six additional breadth
subjects. In the sample course plan on the Uniyéssi

web page, computer science majors take subje&arth
sciences, atmosphere and ocean sciences, economics of
the environment, and climate change.

the introduction of Web 2.0, contributing to a

perception of broad public ICT expertise as non-
professionals author draccess distributed data

and media using tools like Wikepedia,

Facebook, Myspace, and Google Earth.

Anecdotal evidence suggests that some students chogse . .
careers and university degrpeograms if they perceive | NIS last example highlights another important polte

that it will lead to a career with societal relevanand 9€neral public possesses ICT knowledge and skitish
impact. In a world where climate change is a majdpfluénces their perceptions of the profession. &om
social issue affecting the entire planet, combinin orking in _the ICT industrycan be. characterised as
environmental science subjects with a Computer Scienp@raprofessionals, others as professionals, depeming
Major may help some students to consider a career as'gf extent of their knowledge and the level of aotay
ICT professional. This may be particularly attraetiio 2nd responsibility undertaken.

those with the intention of applying technology toss Similarly:

the solution of this important global problem. Raps

some future professional who undertook the Computer parents bandage the skinned knees of their
children;
Professional studies ) nurses look after the sick in hospital; and
Foundation Topics doctors diagnose and recommend treatment for
patients.

Introduction to M#or(s)

The extent of medical knowledge and skill and #neel
. of autonomy and responsibility with which they piset
ICT Major Second Majo > undegrad medicine differentiate these individuals. Society i

) or generally able to differentiate these levels onlihsis of

(eg info _ a long held understanding of the differences betwee

systems, Electives and them.
software options _ _ _ _

development) As a relatively new profession, this common undsirsg

or is not necessarily held for those working in the ICT

Two minors ] industry. What is needed is a framework that helps the

public to understand the skills and the level aicithey

are practised to differentiate between professgnal
ICT Specialisation } postgrad paraprofessionals, and non-professionals.

Figure 3: Flexible course structures
19



|Frob|em management |PBMG ‘ 5
| Professional development | PDSV ‘ 5
| Porting/sofware Integration | PORT ‘ 4 Procurement and Management Support
| Project management | PRMG ‘ 5 Service provision
| Project office |PROF | 4
| Programming/software development | PROG ‘ 4 Ancillary skills
| Stakeholder relationship management | RLMT ‘ 5
| Safety engineering | SFEN ‘ 3 Business change

Systems integration SINT 5
| b 9 | ‘ Strategy and Planning
| Systems testing |TEST ‘ 4
|Non—functiona| needs analysis |UNAN ‘ 5
| Usability evaluation |usev | 4 Development

5

| Service desk and incident management | uUsup ‘

Figure 4: Skill set for a Software Manager job podion description (von Konsky et al., 2008a).

Service provision

Ancillary skills

UISEY 55UP
SFIA 3.0 Skill Set

skill | d [ Level —
| Management and operations | COPS | 2
| Database administration |DBAD | 2 SINT
| Database design |DBDS | 2 Development PROG -
| Content creation | DOCM | 2
| Systems installation/decommissioning | HSIN | 2
| Programming/software development | PROG | 3 Procurement and management support
| Systems integration | SINT | 2

Service provision
|Sa|essupporl |SSUP | 1
| Systems testing | TEST | 2 Ancillary skills
|Usabi|ityevaluation |USEV | 2
| Service desk and incident management | USur | 1
| Web site specialism | WBSP | 2 Business change

Strategy and planning

Development

Figure 5: Skill set for Graduate Software Engineenng position description (von Konsky et al., 2008a).



SFIA provides such a framework. It can be used tfudentsin a given degree program, and that pee¢ham

differentiate  between ICT  professionals

andor employability in the ICT industry.

paraprofessionals, and those at different stageedf | academic institutions and industry use the same
career and professional development. This is dor@@n nomenclature for defining skills, it will make iasier for
basis of well-defined skills and levels of autonoanyd the general public to appreciate the extent to lviobs

responsibility.

are available in the ICT indtry when they compare job

Position descriptions expressed using SFIA for Bositions in the weekend newspaper to course
Software Manager are shown in Figure 4, and foreem descriptions in university promotional literature.

junior Graduate Software Engineering in Figure Be§e  other means to improve stakeholder cooperation and

SFIA-based position descriptions were generatedmy gy olve

the profession include the following

organization that develops software-based systems {@commendations:

defence, security, and civil markets. (von Konghyal,
2008a). The goal was to evaluate the suitabilitysBfA
for this purpose.

The top spider diagram in eatigure shows the level of
autonomy and responsibility for each skill in the. SThe
lower diagram in each figure shows the same
information, expressed as a percentage of thesskill
each SFIA category.

The closer each polygon is the outer ring, the higher
the level of autonomy and responsibility. It candsen
from the figures that the manager has a higherl lefe
autonomy and responsibility, and that the princihaties
of the graduate are in the area of software devetop.

6  Stakeholder Partnership

Effectively, it is the responsibility of all stakelders to
define the ICT profession and ensure that professso
demonstrate:

a high level of knowledge and skill in ICT,
maintained through life long learning;

ethical practice;

value for money when offering products or
services; and

service to the community.

Moreover, as a shared definition of the ICT prafass
evolves in practice, all stakeholders must worketbgr
to communicate this common view to the generalipubl

How can this be achieved?

First and foremost, a common nomenclature for dejin
the skills required by different ICT career rolé®sld be
established. This includes skills for employability
developed by student ICT professionals during their
university studies, ICT graduates, and more sel@dr
manager and specialists. SIFA provides a vehicle for
doing this. Indeed, the IFIP International Profesal
Practice Task Force has set SFIA level 5 as thel lav
which an IT professional is expected to operate.
Professional Societies like the ACS have suggeittat
SFIA can be used to define skills for specific eanmles

in its Core Body of Knowledge project (ACS Professil
Standards Board, 2008). Although its use is not
widespread, the ICT Industry has begun to investitize
use of SFIA in defining position descriptions
(von Konsky et al., 2008a). What remains is for academic
institutions to adopt SFIA to define the skillsaatied by

Academics, students, and ICT professionals at
all stages of their career development should be
encouraged to take out professional society
membership to facilitate their on-going

professional development. In some cases,
professional societies like the ACS give

discounts to organizations that pay the annual
dues of their staff. To a great extent, this can be
justified as a means to ensure that ICT
professionals remain current in their discipline.

Industry should give hiring preference to job
applicants with professional society
membership, particularly those who maintain a
status that requires on-going professional
development, such as those holding the
equivalent of the Practising Computing
Professional (MACS PCP) or Certified
Computing  Professional (MACS CCP)
designation from the ACS. On-going
professional development and a commitment to
a professional society Code of Ethics is a means
of reducing organisational risk.

Academics should work with industry and the
community to identlf academic research

projects, student projects, and Work Integrated
Learning experiences with societal relevance
and impact. Examples of ICT projects with
societal and community impact should be
highlighted throughout ICT degree programs as
appropriate. Many good examples of such
projects exist.

ICT academics should be encouraged to engage
with industry through study leave, consultancy,
and other means. While industry experience is
expected of undergraduate students through
Work Integrated Learng and industry-based
projects, many academics have little or no recent
industry experience. Industry exposure keeps
academics informed on recent developments in
their field, keeps their skills current, and infam
their teaching in the classroom.

There should be activevunlvement of industry
representatives in academic programs through
the use of guest and sessional lectures, and
through industry leadership on course advisory
boards. This input should be used to identify
knowledge and skills that will foster the
employability of graduates, including knowledge



and skills from complementary domains outsideon Konsky, B.R., lvins, J., and Gribble, S.J. (200

of the ICT discipline.

7 Conclusions

Stakeholders in the ICT profession have a respiitgib
to work together to define and monitor our professi
encourage professional development, and ensureakthi
behaviour.

Engaging Undergraduates in Discussions about Ethics
in Computing,9th Australasian Computing Education
Conference (ACE 2007) in conjunction with the
Australasian Computer Science Wd@&CSW 2007),
Ballarat, Victoria, January 2007, Conferences in
Research and Practice in Information Technology, Vol.
66, S. Mann and Simon, Eds., ACS, 147-154.

von Konsky, B.R., Hay, D., and Hart, B. (2008a): IISki

A commitment to professional practice by professional
societies, academia, and industry are now welltiposid

to define our profession, and prepare a new gedoaraf
ICT professionals for the benefit of society and the
communities we serve.
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