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Education in the 21 Century finds itself having to face many challenges in order to satisfy the
expectations of governments, students and industry. Some readily identifiable themes arelife-long
learning, Continuous Professional Development (CPD), wider access routes for non-traditional
students, the devel opment of knowledge workers and the role of tacit knowledge and skills associated
with emotional intelligence (EQ-i). The article examines each of these themes in the context of
engineering education in the 21 Century and proposes a set of key issues for each theme that
reflects its contribution to the development of students and practicing engineers. Using key issues
and the basi ¢ concepts of Work-Based Learning (WBL), its potential to contributeto the delivery of
each theme is assessed. The resulting observations are then used to identify the effectiveness of
current WBL methodol ogies, such asreflective practice, in achieving the educational objectives of
each theme. A set of guidelinesfor the use of WBL inthe delivery of different thematic objectives
within student and practicing engineer education is suggested and a new operational paradigm for
work-based CPD, which integrates tacit knowledge and advanced knowledge skills with explicit

knowledge, isproposed.

INTRODUCTION

The 21% Century has already led to many key
questions for education. The concept of knowledge,
its management, the development of a workforce
that has the skills necessary to support a modern
knowledge economy are issues that education must
now address in terms of developing the correct
methodology [1].

One such approach to this has been the develop-
ment of alife-long learning policy [2]. Life-longlearn-
ing is a policy and philosophy that is a political
responseto the need to upskill the working population
in order to maintain a competitive advantage in the
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economy It is now becoming increasingly accepted
by organisations that knowledge is the true source
of power and will increasingly become so as the
21% Century progresses [3]. Part of the policy is
increasingly concerned with social issues, such as
inclusion and wider access.

Continuous Professional Development (CPD) is
another methodol ogy that has been encouraged by the
engineering profession as a means to maintain and
enhance engineering skills[4]. At some professional
engineering institutions, the maintenance of acontinu-
ous professional development record is required to
maintain membership. The non-traditional student ie
the student who does not attend university in the
traditional mode, is now a common feature in many
educational systems. In addition to these pressures,
the expanding knowledge base and the profile of the
skills considered necessary to participate in knowl-
edge production all point to the need to isol ate essen-
tial and required knowledge. Hence, thisalso leadsto
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avoiding explicit knowledge overload to the detriment
of addressing the need for continuous skills updating
asafunction of careers development for professional
engineers.

As we move into the early 21% Century, it has
become established that theory has now shifted to sup-
port the concept that knowledge is now the primary
factor of production, source of wealth and hence
the competitive advantage. It is now essential that
European compani es devel op power through relevant
knowledge, thereby improving the competitive advan-
tage for Europe, thereby achieving an improved
quality of lifefor itscitizens.

How companies react to, and devel op knowledge
through, life-long learning (CPD) isnow acritical di-
mension to address. Traditional models of on-campus
CPD are no longer relevant and much of the learning
required iswithin the implicit environment of the or-
ganisation, as opposed to being available on-campus.
Thisisparticularly truein relation to tacit knowledge
and advanced knowledge skills devel opment, such as
emotiona intelligence (EQ-i). For companies, thisisa
new paradigm that they must face if they are to deal
effectively with knowledge and gain from its effec-
tiveuse. Theacquisition of essential new competences
isfunctionally dependent on devel oping relevant knowl-
edge within the workplace environment.

WORK-BASED LEARNING

Work-Based Learning (WBL) is a methodology that
can be adapted to address undergraduate engineering
education at pre-university, university, postgraduate and
continuing professiona development stagesof education
[5]. The aims and objectives that are appropriate at
the various stages mentioned above clearly require
different programme structures. For example, the defi-
nition of a programme that is intended to deliver a
doctoral award would significantly differ from that
intended to ddliver apostgraduate certificate or diploma

Modd 1

Thefirst model is one based on aprogramme of study
that istotally associated with activitiesin theworkplace
[6]. Programmes using thismodel are normally based
on athree-way partnership, which involves the host
organisation, academic institution and student. The
programme of study is developed as a series of
research goalsymodules that include learning goals/
modul es as appropriate, depending on thelevel of quali-
fication being sought. The resulting programme is
referred to as alearning agreement, learning contract
or alearning programme [5][7].

Usually, this defines a programme that leads to a
Master or Doctoral level award. Thismodel would be
expected at the doctoral level to produce new knowl-
edge that increases the knowledge capital of the
organisation with the new knowledgea so having trans-
ferability within thefield of professional practice. The
Master level may produce new knowledge, but would
place a greater emphasis on acquiring both explicit
and tacit knowledge associated with specific areas of
study at the leading edge of professional practice.

Model 2

It is not necessary to have a programme wholly
defined by workplace activity. Programmes may bea
mixture of taught modules and work-based activity.
Programmeswith thismixture of activities can be used
to define programmes that are postgraduate or under-
graduate.

Postgraduate awards based on this model will
generally be postgraduate certificate or diplomaor Mas-
ter of Science [8]. Undergraduate programmes offer
the potential to address wider issuesin the engineering
curriculum, such as the development of tacit knowl-
edge based on the integration of explicit knowledge
from the taught modules with the experience gained
from work-based activity. Most undergraduate pro-
grammeswould tend to follow thismodel, with taught
modules providing the basis of subject explicit knowl-
edge, particularly inthe early stages of the programme.

This model will generally address increasing the
skills base of an organisation through increasing the
explicit knowledge of participants.

Model 3

Model 3 enables the recognition of skills and knowl-
edge gained as a result of workplace activity.
Programmesfor this purposewill normally involvean
element of assessed prior experientia learning and
would involve dementsof both explicit and tacit knowl-
edge and some study of defined modules [9]. This
model will giverecognition to explicit knowledge and
skillsof theindividual, thereby allowing an organisa-
tiontoidentify already existing knowledge capital, as
well asenabling itsgrowth.

Model 4

Model 4 is not a different model but refers to
programme structuresthat enable WBL to be adapted
for groups of students. In this context, the programme
level isnormally up to Master of Science. The concept
used here is the development of a programme that
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has a core studied by all participants followed by
differentiated work-based projects.

Analternativetothisiswhereall participants study
the programme, in its entirety, each completing the
same modules and work-based assignments. These
programmes are often referred to as themed pro-
grammes [10]. Although the basis of the programme
is a common theme, each student is involved in the
delivery of a distinct learning agreement that is
specific to the student but within the theme of the
programme.

These models offer arange of structures that can
be tested against the aims and objectives of life-long
learning, Continuous Professional Development (CPD)
and wider access provision.

KNOWLEDGE ECONOMY

Drucker and Gibbons have both commented in some
depth on the importance of knowledge as a measure
of wealth and the development of knowledge work-
ers[10][11]. In particular, Gibbons has pointed out in
hisreview that two forms of education may beidenti-
fied: mode 1 and mode 2. Mode 1 is stated as being
discipline-oriented, delivered in a structured form
closely associated with the particular community of
practice and mainly concerned with explicit knowl-
edge. Mode 2 is seen as transdisciplinary, involving
teams and largely concerned with developing tacit
knowledge skills. The characteristics of these two
forms aretherefore perceived as being quite different
asaretheir relevanceto the needs of knowledgedriven
economies and organi sations.

The polarisation implied by Gibbons model, if in
fact true, would seem to imply that these modes are
mutually exclusive. Such an observationisdifficult to
sustain, since some explicit knowledge is necessary
to allow the new scientist, engineer and technol ogist
to contribute to mode 2 style projects. Perhaps it is
moreimportant to consider theinterface between mode
1 and mode 2 rather than concentrate on the differ-
ences [12].

Engineering as a profession plays an integral part
in supporting wealth creation through the manufac-
turing of products and, in addition, supports wealth
creation through devel oping and managing infrastruc-
tures to support industries such as communications,
financial centres, etc. Therefore, the diversity of
roles ranges over a significant body of explicit
knowledge.

The experience gained from involvement in work-
based projectswith theorigina discipline, together with
the foundation of explicit knowledge, enables the
engineer to develop tacit knowledge skills. The impact

of the knowledge economy on the strategic objectives
of organisations and how they would wish to engage
with developing knowledge-based skills presents
another dimension in the strategic choice of employee
development options.

LIFE-LONG LEARNING AND THE
KNOWLEDGE WORLD

Society has undergone a major transformation from
onethat is essentially concerned with wealth derived
fromindustrial production to apost-industrial society
in which concepts of wealth, society and civilisation
have become associated with knowledge and learn-
ing. As this transformation has developed, life-long
learning has emerged as a core policy of many
governments [13][14]. It is seen as fundamenta to
sustaining economic viability and social change.

The origins of this can be found in the realisation
by industrialised societiesthat the growth of advanced
technological methodsin wealth production had to be
matched with the development of a suitably skilled
workforce in order to generate a competitive advan-
tagein developing global markets.

In amodern economy, competitive advantage—and
so economic growth — is linked to an organisation’s
ability to make effective use of itsknowledge capital.
Knowledge capital ismaintained and enhanced by the
organisation investing in people so asto devel op their
skillsin linewith the organisation’s objectives. Organi-
sations that embrace a life-long learning philosophy
may do so to address skills deficiencies at a single
level or at multiplelevels. Part of the overall objective
will be to increase the knowledge capital available
within the organisation, both in terms of explicit
knowledge and recognising the value of implicit tacit
knowledge.

The most suitable model for an organisation will
depend on its objectives and whether the proposed
participantsareindividualsor groups. Table 1 provides
indicatorsfor suitable models.

Table 1: Matching an individual student’s objectives
with the correct model.

Individual Student s Objective Model
Knowledge Devel opment 1 (Doctora)
Skill and knowledge 2 (MSc)
devel opment
Skill and explicit knowledge 2 (Mc)

(Pg Dip)

(Pg Cert)
Undergraduate No model
Skill recognition 3 (Credit)
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Where groups of studentsarethe participants, then
model 4 isemployed, using the programme structures
already defined for models 1, 2 and 3 as abasis.

Work-Based L earning (WBL) offers opportunities
for learning that are available, within reason, for
potential students at any stage of their career. In this
context, WBL meets one of the fundamental criteria
of life-long learning, ie to be available when the
student is ready to undertake learning. It is noted
earlier that WBL programmes can, ideally, form an
interface between mode 1 and mode 2 learning and
so offer opportunities to address strategic objectives
in the development of individuals and knowledge
capital, thus underpinning another basic policy related
tolife-longlearning.

A number of institutionsin the UK have—and are
— developing models that enable work-based experi-
ential learning together with a taught component to
qualify studentsfor accessto higher education. Thus,
WABL can support the wider social issues of a life-
long learning policy associated with inclusionin, and
access to, the higher education of social groups that
are recognised as underrepresented.

All of these options could be applied to most disci-
plines, and certainly to engineering education, yet one
major deficiency is evident: the provision of awork-
based option for an undergraduate qualification that
is recognised by major engineering institutions as
counting for accreditation towards chartered engineer
status. The omission of this stage in the context of
engineering education in the UK is because accredit-
ing institutionswill not recognissaWBL qualification
for exemption from the academic requirements for
Chartered Engineer recognition.

WBL offers structures that can be accessed at
any stage of an individual’s career; it can address
issues related to knowledge workers and knowledge
capital. WBL can a so address social inclusion. How-
ever, it is so far unable to address the most critical
stage of an engineer’s professional development in
theform of thefoundation undergraduate degree, which
leads to Chartered Engineer status.

CONTINUOUSPROFESS ONAL
DEVELOPMENT

Once upon atime, it was sufficient to gain a degree
and go into the workplace and practice as an engi-
neer. The explicit knowledge gained during study for
a degree did not change significantly. However, in
recent years, that view has had to change radically as
the rate of generation of knowledge has increased
significantly. Access to knowledge has been greatly
improved by the advent of the Internet, aswell asthe

use online technology to access professional and
learned journals.

Therapid changein knowledge and therealisation
that knowledge and competitive advantage are closely
linked has focused ideas of how professionals keep
abreast of the knowledge devel opments within their
community of practice. The concept of Continuous
Professional Development (CPD) has evolved to
provide a mechanism that allows the practicing
professional to have access to resources that will
enable updating of knowledge and skills.

Engineering institutions have adopted CPD as an
important aspect of ensuring that practicing engineers
maintain and update their personal knowledge base.
Many institutions have a requirement that members
complete a certain amount of CPD to retain their
statuswithin theingtitution. Typically, CPD isprovided
through a number of different paths, such as short
courses, attendance at conferences, the presentation
of papers, etc. In some instances, professional devel-
opment may take the form of gaining new qualifica:
tionsto follow adifferent career direction. Typically,
this might be to transfer from engineering to manage-
ment or, in other cases, it may beto facilitate achange
of directionwithin engineeringto aspeciaist area, such
as health and safety at work.

Typically, the provision of programmesfor CPD is
short in duration and will involve some form of direc-
tion from experts. In the context of WBL, itisunlikely
that model 1 would be seen as CPD. Models 2, 3 and
4 might be adapted to CPD in the following ways.

*  ill conversion and new careers. Model 2 can
be developed to produce programmes that will
deliver Masters of Science programmes possible
for skillsconversion to either different aspects of
engineering or to new careers.

o Skill updating: Model 2 can be adapted to
provide programmes at the postgraduate certifi-
cate and diploma levels, which address career
development at alessdemanding level . Programmes
of this type can be, for example, conversion
through work practice and supervised learning.

* Knowledge updating: Models 2 and 3 can be
adapted for this in a way that provides directed
study within aspecified areafor exampletelecom-
munications, safety, etc.

Groups of staff can be catered for using model 4in
away that enables any of the above options.

Continuous professional development is intended
to provide routes to maintaining professional stand-
ards, providing routes to change career or routes to
upgrading skills in new areas. WBL can provide
opportunities to address these objectives.
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CPDAND TACIT KNOWLEDGE

Tacit knowledge cannot remain hidden within an
organisation, when often it isthe most valuable knowl-
edge required in an organisation. It cannot be
developed like explicit knowledge, demanding the
workplace environment as the place for effective
knowledge transfer through work-based action and
social learning. Educators and company professionals
now need to investigate how to deal effectively with
tacit knowledge release and how to integrateit effec-
tively with specific and relevant explicit knowledge.

While WBL is now accepted as an efficient way
of achieving life-long learning (CPD) in theworkplace
environment, the process is not well understood in
terms of learning attributes achieved through the
workplace. Sofar, little has been achieved in devel op-
ing interrel ationships between tacit knowledge within
the workplace environment and explicit knowledge.
The interrelationship between these forms of knowl-
edge and therange of skillsassociated with emotional
intelligence (EQ-i) islittle understood, yet within the
workplace environment, skills associated with
emotional intelligence devel opment have been shown
to dominate career development [15].

Thereisaneed for an investigation of how more
useful CPD can be taken forward by developing a
model that facilitates the integration of tacit knowl-
edge within the organisation with relevant explicit
knowledge and knowledge skills derived from
emotional intelligence (EQ-i) leading to a new CPD
model for life-long learning in the workplace.

The advantage of this approach to aCPD model is
asfollows:

* Itprovideshighly relevant knowledgeto employees,
as opposed to wasting valuable time attending
traditional on-campuslearning.

e It integrates knowledge development such that
it relates to employees’ job role and company
objectives.

*  Through the WBL model, it achieves the devel-
opment of a desired portfolio of competences
related to organisational strategy.

e It develops and integrates tacit knowledge with
customised explicit knowledge, alongside estab-
lishing a range of competences based on the
attributes of emotional intelligence (EQ-i).

e It shows tacit knowledge is more valuable to
companies and the development can only be
achieved through WBL.

* It showsthat the CPD developed with companies,
customised to the needs of employees and the
company, givesahighly efficient learning capacity.

In order to achieve this, the following approach
isrequired:

« Define and develop a range of operational tools
to address tacit knowledge production.

« Define and develop a range of operational tools
to optimisetheintegration of tacit knowledgewith
relevant explicit knowledge.

« Develop models to manage the interaction
between tacit knowledge, explicit knowledge and
advanced knowledge skills.

e Establish abest practice model between the uni-
versity and the company that takes account of
the integration of tacit knowledge production
alongsiderelevant explicit knowledge and knowl-
edgeskills.

» Develop the knowledge transfer model as a
strategic CPD alliance between the company and
theuniversity.

» Facilitatealearning agreement whereby the goals
havetacit and relevant explicit knowledgebuiltin
alongside the knowledge skills associated with the
attributes of emotional intelligence.

e Putinplace and use appropriatetoolsin order to
identify those critical drivers that underpin the
work-based methods.

To achievethis new approach action, research and
development is needed, such as:

* Investigate the nature of knowledge within
organisational competences, particularly the
factors that relate to the role of tacit knowledge
and its interaction with explicit knowledge, to
achieve enhanced delivery of CPD.

* Analysethosefactorsthat affect tacit knowledge,
nucl eation and growth within organisations, aswell
as the conservation of the tacit knowledge
portfolio and its sustainability through a WBL
model.

»  Deliver new work-based modelsand mechanisms
for CPD learning-based alliances between organi-
sations and knowl edge providers/consultants.

e Establish work-based knowledge transfer strat-
egy for CPD, which integrates explicit and tacit
knowledge with advanced knowledge skills.

Thiswill need thefollowing approach if asuccess-
ful development isto be achieved:

* Understand within a WBL model the main
factorsthat affect tacit knowledge transfer within
the work-based environment.

*  Show that the work-based model is the optimal
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oneto provideeffective knowledgetransfer within
organisations.

e Improve the learning capacity of companies
through the devel opment of efficient mechanisms
of knowledge transfer.

» Assess factors that relate to the interaction
between the knowledge-based provider and the
organisation intermsof achieving effective CPD.

e Investigate the primary elements needed within
organisations to facilitate effective learning
capacity and hence improved work-based CPD.

So how can this approach best betaken forwardin
order to achieve successful outcomes? One method
isto put aset of experimental methodologiesin place
to investigate the basis on which tacit knowledge can
beidentified and articul ated. Thisincludesthefollow-

ing:

e Optimise the capture of tacit knowledge.

e Elucidate the rate controlling factors.

»  Develop mapping techniques to understand tacit
knowledge flows and tacit knowledge transfer.

Models can then be developed using the results
from such investigations and these model s tested for
effectiveness in acquiring and applying conceptual-
ised tacit knowledge as a new paradigm for CPD by
WBL. Thereafter, it would be useful to test the inter-
action of the tacit knowledge with relevant explicit
knowledge alongside testing the value of integrating
emotional intelligence attributes.

Thekey will bethe methodologiesthat reveal how
best to identify and measuretacit knowledge and how
best to achieve tacit knowledge transfer. The process
will involvelearning agreementsthat, viaWBL goals,
allow the effective integration of tacit knowledge,
explicit knowledge and the range of knowledge skills
related to emotional intelligence.

This type of approach should lead to those out-
comes that are needed to facilitate a new approach to
CPD by WBL, such as:

* A new operational paradigm for work-based
CPD, whichisbased on aninteraction of explicit
and tacit knowledge alongside advanced knowl-
edge-based skills.

e« CPD that gives organisations a competitive
advantage through the power of knowledge.

e The conversion of tacit knowledge to explicit
knowledge through CPD within the work-based
environment of organisations.

«  Expansion of the portfolio of enhanced organisa
tiona competencesthrough work-based knowledge

development and hence extension of theinnova-
tive and creative capacity of the organisation.

e Clear demonstration of the improvements to be
achieved in CPD through the integration of
relevant explicit knowledge with tacit knowledge
within the work-based environment.

e Formalisation of the importance and variance
of tacit knowledge among employees and the
identification of effective transfer mechanisms.

e Provision of aCPD model with the capability to
build a dynamic internal cohesiveness that will
enhance company performance.

e Demonstration that the most valuable knowledge
in an organisation istacit and, more importantly,
show how it can be captured through a work-
based CPD model.

Wider Access

It has long been recognised that the representation in
higher education of certain social groups has been
low. Wider accessisaphilosophy that has, asitsbasic
precept, finding routes and support mechanisms to
address this under representation. WBL can offer a
mechanism to support thisthrough model 3.

Model 3 enablestherecognition of skillsacquired
from work practice and adds an element of taught
provision that will provide the basic explicit knowl-
edge underpinning to enable the student to start on
a university programme with the necessary basic
skill set.

REVIEW

WABL has been described for convenience using four
basic models, but it should be noted that many varia-
tions of these models are possible, depending on the
operating procedures of a particular institution. The
model s described represent a basic methodology and
it isthisthat is now assessed against the criteria that
have emerged.

In the case of life-long learning, the major
themesincorporate the provision of routesto provide
new skillsto theworkforce, availability to the learner
at a time suitable to them, addressing socia issues
of inclusion and wider access to higher education,
as well as enabling industry to embrace the skills
necessary to compete in the knowledge-led global
economy. The analysis presented demonstrates
that this can be achieved through WBL, with the
exception of engineering education undergraduate
provision.

Continuous professional development can be
achieved using WBL programmes, provided that they



The Role of Work-Based Learning... 185

are structured to reflect the objectives of this particular
palicy.

Wider access is practical using WBL to provide
routes to support wider access and, consequently,
socia inclusion.

The development of WBL in the engineering
context depends on how a particular programme is
structured. A number of models are currently in use
that utilise quite different methodol ogies. Thefollow-
ing examples areillustrative, rather than exhaustive.

LEARNING CONTRACT/PROGRAMME

A number of institutions use the devel opment of aspe-
cifically defined programme in order to set out the
learning objectives [16][17]. In this model, strategic
objectivesof the host organisation are utilised toform
the basis of programme development. A series of
learning goals are defined, each of which identify
the goal objective, learning objectives, activities to
address the learning, assessment criteria, assessment
methods and resources necessary to deliver the
programme.

In this model, the series of learning goals are
expected to form a coherent programme. Usually in
this process, the student will be guided through a se-
ries of directed readingsto deliver the explicit knowl-
edge base followed by either asinglelarge project or
a number of smaller projects that are based in the
workplace.

An aternative approach is a programme that is
based on a mixture of taught modules and projects
where participants are encouraged to reflect on their
experience to identify learning that has taken place
[18]. In this model, assessment criteria tend to be
defined in terms of reflected submission, portfolio
evidence and project reports.

As can be seen, these methodol ogies differ in how
they seek to establish the educational objectives. Both
methods offer routes to qualifications that involve
studentsin developing their skillsand knowledge. Itis
not apparent that any one model is correct, but it must
also be noted, as referred to earlier, that the under-
standing of the interface between mode 1 and mode 2
knowledge requires further research, particularly in
relation to assessment criteria.

WORK-BASED LEARNING AND THE 2157
CENTURY

WBL has been identified as being able to deliver
programmes that are able to address many of the
socia and educational objectives of modern govern-
mental, education and professional bodies policesin

relation to the provision of education opportunities. The
development of WBL and its place in the methodolo-
gies to be adopted will depend on the willingness of
professional bodiesto acknowledgethevalidity of the
process in delivering an appropriate education, espe-
cialy at the undergraduate level.

In the case of higher education institutions, the
resourcing of these programmes is a matter of
concern. The methodol ogies are new, the manner of
supervision is not exactly the same as that of the
traditional student, nor is the delivery of under-
graduate programmes as straightforward astraditional
university programmes.

In summary, both professional institutions and
higher education institutions will need to be prepared
to acknowledge the challenges of WBL, aswell asthe
potentia advantagesthrough forming strategic alliances
with other knowledge producing organi sations.

CONCLUSIONS

Work-Based Learning (WBL) provides a philosophy
and related methodologies that enable the interface
between mode 1 and mode 2 knowledge to be
explored and exploited. Methodol ogies are available
to provide programmes of study that can support life-
long learning, continuous professional development and
wider access and social inclusion.

The future development of WBL will require
research into the interface between mode 1 and mode
2, how assessment within transdisciplinary
programmes should be conducted and how
programmes should be structured.

Particularly in the domain of engineering educa-
tion, it will beessential to addressthe position of WBL
undergraduate provision. For a science-based
discipline, such as engineering, research needs to be
completed to reveal the best equation for the
effective delivery of undergraduate WBL. This will
involve matching the specific requirementsfor explicit
alongside matching and profiling what can best be
achieved through WBL.

As the knowledge economy grows, the demand
for graduate engineers who already have knowledge
skillswill increase. This means researching and find-
ing the correct balance of knowledge skills, explicit
knowledge and tacit knowledge and the appropriate
amounts of WBL needed to facilitate delivery of the
tacit knowledge and knowledge skills. Also needed
is a more fundamental understanding of the tacit
to explicit cycle and the associated skills profile
development.

If engineering institutions do not at |east recognise
this and take steps to address the i ssues so generated,
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then it is entirely possible that industry will
disregard their rolein the accreditation of engineering
quaifications.

The integration of tacit knowledge and advanced
skills associated with emotional intelligence with
explicit knowledge provides for a new operational
paradigm for work-based CPD. This will facilitate
competitive advantage for organisations, the conver-
sion of tacit to explicit knowledge, and show clearly
that the most valuable knowledge in an organisation
istacit.
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WORLD TRANSACTIONS ON

ENGINEERING AND TECHNOLOGY EDUCATION

A CALL FOR PAPERS

Current events have impacted upon the arena of international conferences and academic travel, impinging
on the freedom of intellectual movement to conferences and the like that are so important for the
advancement of engineering education internationally and regionally and, indeed, the development of
humankind now and into the future. Wars, threats and diseases affect the physical presentation of ideas at
conferences, fora and seminars; however, the liberty of thought and the exchange of educational ideas
cannot be bordered, blasted and subdued. To this end, the UNESCO International Centre for Engineering
Education (UICEE) has established the World Transactions on Engineering and Technology Education
(WTE&TE), which is open to everyone around the world who is interested in the progression of
engineering and technology education. Current unfortunate circumstances have meant that the World
Transactions offers a safer and cost-effective alternative to conference participation.

The first volume of the WTE& TE presented a range of papers from across the spectrum of engineering
education and from around the world, including over 50 very interesting and insightful representations
from many countries worldwide. From this, it can be seen that the WTE& TE contribute strongly to the
publication of engineering and technology education papers globally, which is essential for academic life
and the continued growth and evolution in humanity s store of knowledge and understanding across
nations, cultures and continents. Work is underway on Vol.2, No.2 of the WTE&TE, with the objective
to release the issue in early August.

Therefore, a call for papers is made for the next issue of the WTE&TE, Vol.2, No.3. The very nature of
the World Transactions is open to every facet of engineering and technology education and is not
confined to traditional views about science, engineering and technology. As such, there are no overriding
engineering or technology themes, but rather the overarching principle of the globalised expansion of
engineering and technology education that is not confined to borders or regions; instead the WTE& TE
seeks to benefit all those involved in the engineering and technology through the wider dissemination of
knowledge.

The deadline for this issue is 30 September 2003. Authors should indicate their interest as soon as
possible. Additional information can be found at the UICEE s homepage under World Transactions at
http://www.eng.monash.edu.au/uicee/

Interested persons should submit their original, previously unpublished papers to the UICEE for
consideration to be included in the WTE&TE. Authors should be aware of the standard formatting
structure, which will essentially be the same as for other UICEE publications. Papers are to be submitted
in MS Word format in 10pt font, single-spaced, double column, and a maximum of 4 pages in total,
including abstract and figures (additional fees will apply for extra pages). Fees are based on cost recovery
for editorial and publishing work, and every submitted paper will cost $A450. Also, within the cost
structure is the delivery of one copy of the WTE&TE per paper submission by airmail postage to
anywhere in the world.

The electronic kit for authors, incorporating standard formatting details and submission forms, covering
copyright, will be supplied on request. Potential authors should notify their intention of submitting a
paper at their earliest convenience and earlier submissions than 30 September 2003 will be particularly
welcome. Further correspondence via email should be directed to Mr Marc Riemer on
marc.riemer@eng.monash.edu.au




