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INTRODUCTION

Our conference consists of keynote addresses, research presentations and
workshops. Keynote addresses will be presented at plenary sessions, but
up to three research presentations or four workshops will be held
concurrently. So that delegates will have the opportunity of attending
all sessions of interest to them, all research presentations and most work
shops will be given twice.

The conference has a number of principal themes, namely:

women's issues in vocational education;

. learning styles in vocational education;

. performance assessment;

economic changes and the technician workforce;

education/industry links;

vocational education, technology and society;

vocational teacher education;

improving opportunities for student retention and progress;

vocational education across the world;

curricula in vocational education;

information services in vocational education.

While not every topic which is being discussed fits precisely into a
principal theme, it has been possible to use the themes to structure our
workshops. Thus delegates will find the material of particular interest
to them collected together.



We have not included every keynote address, only those where the keynote

speakers wished us to do so. However. all the keynote speeches will be
published in the May 19119 edition of °The Australian Journal of TAFE
Research and Development°. We recommend that you subscribe for a copy or
at least, urge your library to subscribe for one.

This set of conference papers is not a completely accurate reflection of
the proceedings for two reasons. $

Not every paper reached us by the deadline. It is our
intention to produce a supplementary issue to cover these
papers.

Some of our overseas delegates had difficulty in confirming
their registrations. We decided to print their papers in
the expectation that they could join us. If this has not
proved possible, we have at least had the benefit of their
thoughts.
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TECHNICIAN TRAINING: A NEW ZEALAND PERSPECTIVE

A paper invited for presentation at the TAFE International Conference

on Recent Research and Development in Vocational Education,
March 1989

Derek E Wood, Director, New Zealand Vocational Training Council

INTRODUCTION

Setting the Scene

The post-industrial society and the
are becoming familiar as automation
increasingly important role in both

effect, they imply

a steagy decline
a steady rise of
area
a growing demand
skills

information society are terms which
and computer systems play an
developed and developing nations. In

of manual and unskilled jobs
the servicing sector as the major employment

for people with technical and professional

And the pace of change continues to increase. In New Zealand the

Government's market driven policies have accelerated the decline of old

industries and outmoded systems while new technologies are coming in at a

faster and faster rate. Perhaps, most significantly, we are witnessing

the change from mechanical and 'doing' skills to technical and

'understanding' skills. Hence the increasing importance of technician

training. In presenting this paper I hope that the New Zealand experience

may be of scme assistance to others who are moving down the same path and,

like us, have came rather late to a full appreciation of the impertance of

this occupational group.

New Zealand is a small country with a populaticm of 3.3 million people

which could be accommodated in Sydnty. Australians may be tempted to

suggest that many of them are there already: In this regard, it is

perhaps pertinent to note the recent comments of the Australian Minister

for Immigration (Ray, Oct 1988) who observed that "the youth and high

mobility of the New Zealanders in the Australian workforce is a benefit to

the econcaly" and that "they are twenty to twenty five percent mtre likely

to have tertiary or trade qualifications than Australian citizens." And

therein lies the rubs as these skills are a scare commodity that New

Zealand can ill afford to lcse. Compared with other OECD countries New

Zealand already has coly limited entny by school leavers to "middle group"

occupations (Tetley, Whisker, Wood, 1986) and a low proportion of

technicians in its workforce. International evidence suggests that the

importance of adding value in a restructured economy exposed to market

forces will increase the demand for such skilled workers. It is this

concern that has prompted recent research by the Vocational Training

Council.
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Background

To understand the development of technician training in New Zealand one
has first to understand something of the background to our economic and
social development (tood 1988a). Until Great Britain joined the European
Economic Community in 1973 we were tied closely to the "mother country" by
the bonds of tradition and trade. In return for duty free and
unrestricted access to the United Kingdom market for most of our
agricultural exports, Britain obtained an assured source of reasonably
priced fcmd - in peace and in war - and valuable preferences in the sale
of manufactured goods. With this guaranteed market for its primary
produce - comprising over 80% of its exports - New Zealand, by 1950,
ranked third on the international index of wealth maintained by the
Organisaticm for Economic Co-operation and Development (OECD) having, like
Australia, "ridden to prosperity on the sheep's back."

But, despite the dominance of British manufactured goods and the
dependence on primary industries, there was also a small but growing
manufacturing sector. With the large scale deployment of men into the
armed forces during the Second World War an acute shortage of skilled
technical workers developed. Previously, when faced with skill shortages,
New Zealand had simply encouraged further immigration - mainly from the
British Isles, as you would expect. However, the harsh reality of war
brought both the immediate and the future problem of trade and higher
technological training into a new focus and led to the first lcmg term
planning for the introduction of comprehensive technical training.

Trade Training

Formal trade training came first. Although Acts of Parliament relating to
apprentices date back to 1865, it was not until the passage of the
Apprentices Act in 1948 that attendance at technical classes became
compulsory for apprentices in most trades. At the same time a Trades
Certification Bcerd was established to conduct national examinations for
apprentices. Although not compulsory these quickly became the standard
trades qualifications with national and ultimately international
recognition. In this regard New Zealand tradespeople enjoyed an advantage
not shared by their Australian counterparts where, as late as 1974, the
committee set up to advise on technical and further educaticm reported
that technical college awards had no universal recognition. (Kangan 1974)

It was to be 35 years before the next major reform in trade training took
place in New Zealand. Based on a detailed review of apprenticeship and
recommendations for future policy by the Vocational Training Council a new
Apprenticeship Act was passed in 1983. In additicm to making the
conditions relating to apprenticeship more flexible, by instituting joint
and group apprenticeships and apprenticeships to industry, the Act opened
the way for other major reforms. In particular, Government policy has
forced a move away from "time served" towards "competencies acquired" as
the basis for completion of apprenticeship contracts. Again the
Vocational Training Council has played a major role through the
development of training manuals and record books covering validated
skills, identified initially through job and task analysis based on the
DACUM approach. Adrienne Burleigh, the Council's Assistant Director
(Training Development) will present a paper on this work later in the
conference.
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Technician Training

Given the infant state of our manufacturing industry at the end of World

War II it is understandable that technician training developed mare

slowly. Indeed, as late as 1956, in an address to the Senate of the

University of New Zealand, Dr C E Beeby, then Director of Education, said:

"New Zealand is backward in the provisicn of training for technicians and,

indeed, in the very reccgnition of this most important category. We have,

to be sure, occupations that would properly be classified under this
heading, but the training we prcvide for them is often the sketchiest ..."

Not surprisingly, the first major development in technician training toak

place in the engineering industry where there was an emerging need for

workers qualified to fill positions varicusly referred to as "engineers'

assistants", "middle group engineers' or 'technician engineers." The

original five stage New Zealand Certificate in Engineering (NZCE),

introduced in 1955 to meet the needs of the engineering industry, has now

been the principal technician qualification in New Zealand for over 30

years - also with international recognition. Today New Zealand

Certificates are available in a host of other engineering, building,

science and commerce disciplines covering a much wider range of

occupations, many of which might well have originally been regarded as

outside the legitimate sphere of a "technician" qualificaticm.

Technical Educaticm

By definition, the training of technicians is dependent on an effective

system of post compulsory education between the secondary school and the

university - frequently termed technical education. In New Zealand
technical day schools began to develop from the turn of the century -

mainly in association with the evening classes that had sprung up for

adults during the nineteenth century. Again it was the impetus of the war

and the foresight of Beeby which brought the next major development. In

the Commission on Apprenticeship and Technical Education set up in 1944 he

saw the potential of technical colleges to provide the training necessarY

to meet the needs of increasing industrialisation and higher levels of

skill. With the raising of the school leaving age to 15 imminent, Beeby

saw the need to separate such training from existing technical schools.

Beginning with the establishment, in 1946, of the Technical Correspondence

School (later to become the Institute) the foundations of the technical

institute system were laid during the immediate pcst-war decade. With the

appointment of Ur Bernard Lee as the first Director of Technical Education

in 1956 prcgress was rapid. In the main centres new institutes emerged

from the lcog established technical colleges and the senior technical

divisions of secondary schools. The Central Institute of Technology was

established as a national entity in 1960 and a network of technical

institutes and community colleges spread progressively across the country

so that tcday there is a polytechnic (as they are now called) in almost

every major provincial town in New Zealand.

6
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During the last 40 years New Zealand has developed its system of technical
and further educaticm in parallel with the emergence of trade and
technician qualificaticms and authorities which ensure national
acceptability and portability. Currently, as a result of a series of
major reports culminating in the Report on Post Compulsory Education and
Training (Hawke, 1988), the Government is introducing further major
reforms designed "to secure effective funding and management systems while
ensuring equity in both access and process." An essential feature of
those changes will be the wholesale devolution of responsibility to local
teaching instituticms who will ultimately be required to purchase advisory
services previously provided through central Government agencies. Within
this overall scenario the Vocational Training Council has, for the past
two years, been working with industry to identify the generic job
competencies required and to make recommendations concerning an increased
supply of technicians and improved on-job training.

In the remainder of this paper I propose:-

a) To ccmsider developments in technician training in recent years
b) To discuss the VTC study and identify its outcomes
c) To identify and discuss the issues confronting technician training in

New Zealand

RECENT DEVELOPMENTS IN TECHNICIAN TRAINING

The Starting Point

The scene for growth had been set by the start of the seventies. A
Technicians Certification Authority (TCA) had been established in 1960 and
the foundations of a national system of technical institutions had been
laid. But there were many problems to be addressed (if not resolved)
which were only beginning to be understood at this time.

In 1971 a national stu4y conference on technician training, sponsored
jointly by the Vocational Training Council and Massey University (Miller,
1971), considered the emerging needs of various sectors of the economy in
a forum designed to identify problems and suggest sOlutions. From the
outset the conference recognised the difficulty of defining "technicians"
because the contexts in which they work are many and varied. However, it
was generally agreed that there was a need for full consultation within an
industry to determine the type of person needed, the type and level of
training required and the likely future demand for those skills.

Another problem which was also identified in 1971 and has persisted
throughout the intervening years was the need for a clearer definition of
the industry based training needed in producing a qualified technician.
Other problems identified which have been addressed progressively, if not
systematically, included the need for wider publicity of educational and
employment opportunities for technicians and the need for mmre "bridges"
between technician and university qualificaticms.



Who Are The Technicians?

It is over 30 years since Popper (1952, p21) suggested that an attempt to

define the term "technician" would not be profitable and "may lead to a

good deal of hair splitting." Nonetheless, without the establishment of

reasonable boundaries to "technician" activities, it is difficult, if not

impossible, to develop appropriate systematic training. In seeking to

establish these parameters in New Zealand, Offenberger (1979, p5) has made

it clear that the traditional concept of a three-tier structure of

technologists, technicians and tradespeople does not apply. Ne identified

that, as lcag ago as 19700 less than half of the holders of New Zealand

Certificates fitted within this structure and argued that technicians as a

group of workers should be classified in laser and more general terms.

The segment of the workforce that this term covers is a rapidly changing

one and it ncw includes a wide variety of occupations. In general terms

it encompasses people who would usually have qualifications different from

the 'professional' (or university) level but in mivance of the trade (or

equivalent) level. In terms of their activities they have been described

by UNESCO, the British Technician Education Council (1980), and other

authorities as "a broad band of personnel whohave certain features in

common: they have to exercise technical Judgement, understand the
principles underlying their work and the purpose of what they are dc4ng

and often supervise other staff'. For the sake of brevity I will use

"technician" as an all inclusive term throughout this paper to cover this

middle group of occupations.

Recognition

In spite of the recognition given to these "middle group" occupations by

the establishment of a certification authcrily (TCA), they failed to gain

the same support frcm industry that had been acccrded to apprenticeship.

In 1967 the Technician Training Act permitted the setting up of technician

training councils to parallel the well-established national apprenticeship

committees. However, there was little interest from industry, with the

only developments being for building and dental technicians. The failure

of industry to take this early opportunity to establish and oversee the

on-job training it required for this emerging occupational group is

understandable. But the ccesequences have meant a continuing difficulty

in employers being able to identify both the importance to their

enterprises and the training needs of this increasingly diverse group.

Given the diversity of technician occupations the task of developing

suitable qualifications has also not been easy. The principal functions

of the Technicians Certification Authority were to prescribe courses and

syllabuses, to conduct examinations, and to issue certificates or diplomas

to those who successfully completed the prescribed courses. In

recognition of the expanding requirement for "middle group" qualifications

the TCA was reconstituted in 1979 as the Authority for Advanced Vccational

Awards (AAVA). A unique and extremely significant feature of the

functions of the new Authority was its validating role. In recent years

the establishment of the NZ Certificate as a benchmark has opened the way

for the development and introducticm of a number of related

qualifications, scme internally assessed in teachning institutions, which

have helped to meet the diverse qualification requirements of the

technician workforce.



In establishing its qualifications the Authority has sought to identify
the essential difference between university education, with the objective
of developing a student's thought processes, and technician education
which aims to develcp students to be able to apply knowledge to a variety
of environments in order to solve problems. Thus AAVA has seen the
challenge to produce programmes and qualifications that are not "lesser
than" but rather "different from" university degrees. Because of their
applied nature they are potentially of greater immediate value to
employers in many work situation. The recent expansion of the Authority
to include representatives of the Employers Federation and the Council of
Trade Unions is an important recognition of the need to ensure that this
objective is achieved and should assist in further enhancing the
credibility of NZ Diplomas and Certificates in industry.

Industry-Based Training

In New Zealand all trades and many
practical, work based component of
since the establishment of the New
always been a requirement for work
Describing the position of AAVA on
1987a), said:-

prcfessions have always required a
formal training programmes. Similarly,
Zealand Certificates in 1955 there has
experience in technician training.
this the former Director, (Imrie

"For technician competency, vocational study and the passing of
examinaticrs should be ccmplemented by work experience. It is the
Authority's view that, for each student, suitable work experience provides
the vital and individual context for effective stwly of vocational
subjects and for the development of appropriate attitudes and
understandings."

This is in marked contrast to the position described at the 1971
technician conference by R F Thomas (1971, p40). In speaking of the
training of technicians in the NZ State Services (then the largest
employer of this occupational group), and the frequent lack of systematic
on-the-job training, he canmented that:-

"A formal qualification, even a more or less practically based one like NZ
Certificates, may be regarded as an indicatice of the level of work of
which the holder is capable. Without adequate work-based training,
trainees may never be in a position to return to their employer the
benefits bestowed by their education. When this happens employers may be
tempted to brand the Certificates as unncessarily theoretical and not
wcrth the expense involved in allowing staff to study for them."

The intervening years saw same important developments ccncerning the vexed
question of "suitable work experience" as the Authority sought to overawe
the deficiencies highlighted by Thomas. The major initiative was the
introduction, in 1984, of a work experience record book which provided a
much more camprehensive description of the type of activities undertaken
during the required three year period of work experience than was
previously available. Growing pressure to increase access to training
opportunities and difficulties in finding suitable work placements in the
extremely tight labour market of the 1980s led AAVA to develop an
alternative path to the NZ Certificate by the removal of the requirement
for previous or concurrent work experience. As a result, since 1987, it
has been possible for the required work experience to be gained after the

9



formal training programme has finished, through the completion of a
suitable work base proJect. However, only a small number of students have
so far taken advantage of this relaxation of requirements.

More recently, the Government's concern at the lack of training placements
available in industry has led to the establishment of two-year full-time
pilot courses in pdlytechnics (covering the same field as the AAVA
Certificates). This concept has proved extremely popular with the
polytechnics, with the Authority having received some 30 submissions to
establish such programmes in the last two years. But lack of adequate
consultation with AAVA and the labour market partners has produced
considerable tensions and unresolved industrial relations issues regarding
the level of equivalence that will be recognised by the Authority and by
industry - the ultimate arbiter in such matters. In an attempt to
overcome some of these difficulties the Engineering Industry Training
Board is currently endeavouring to produce a list of tasks to be performed
on-the-job by those who graduate from the pilot courses in order to
qualify for the new naticmal certificate. The development of such
full-time institution-based courses with the opportunity for greater
academic depth but restricted opportunities for practical and
industry-based training emphasises the importance of the validating role
of AAVA in ensuring the acceptability to industry of the resultant
qualifications.

Considerable progress has been made in the reform of apprenticeship and
the move towards competency based training based on the task and job
analysis work of the Vocational Training Council, but progress in the
technician field has been much slower. Whereas the formal nature of
apprenticeship contracts requires a commitment from emplwers to train,
there is no such requirement in the training of technicians. However,

where the DACUM approach to technician job and task anatysis has been used
as a basis for curriculum development, promising progress has been made.

A growing number of major employers are now recognising the potential of
this approach for the design of technician training.

Educational and Emplqwent Opportunities

T'se 1971 Conference recognised the need for an improved vocational
guidance service in schools to make young people more aware of career
opportunities in the technician field. This process was assisted during
the 19701s by the appointment of guidance counsellors in secondary schools
and of liaison tutors in the technical institutes, with a major
responsibility to work with guidance staff and students in secondary
schools. During the eighties, as equity issues have became more
prominent, additional tutors with specific responsibilities for women,
Maoris and Pacific Island people have been appointed in many potytechnics
with some quite marked success in encouraging these groups into technician
occupations in which they have traditionally been under represented.

In 1976 the Vocational Guidance Service was transferred from the
Department of Education to the Department of Labour to give it a sharper

labour market focus. Now, 10 years later, it is likely that the wheel

will turn full circle and that this service will become part of the

proposed new Ministry of Education and Training. During the past 10 years

the Vocational Training Council has contributed to vocational guidance in

a significant way through the work of its specialist camnittees. In the

early 1980's it published a series of personal profiles of women in 40

non-traditional occupations, many of which belong in the technician group

10



as defined earlier in this paper. More recently the Council's careers
kits on women in engineering, jobs in computing, and its video, The Last
Entry, have been well received and popular in secondary schools.

But much remains to be done. In a recent research report (Tarrant, 1986),
concern was expressed as to "whether we have the capability to generate
the technological skills clearly needed to develop an economy which, under
the realities of a changed world economy, can support both the material
living standards to which we have become accustomed and the social and
welfare goals we see as desirable." The report highlighted the failure,
in the past decade, of the servicing sector - where most technicians are
employed - to absorb the increase in the labour force while, at the same
time, unemployment increased, job vacancies grew and overseas recruitment
for specialist skills continued. It pointed to the need to ensure that an
adequate hierarchy of technological skills is produced and to the
importance of co-operation with Australia to heed the problems perceived
as common to the Closer Economic Relations (CER) region.

Imrie McCallion and Thomas (1985) have shown that, for a modest three
percent growth of research and development - essential for our futura
economic growth and prosperity - the number of technicians qualifying in
1983 would have to increase by a factor of 2.5 by the year 2000. Given
declining enrotments in the entry cohorts of our secondary schools and the
current situation whereby the annual generation of techndlogy-related
qualifications represents only 9% of school leavers nr, more starkly, only
0.4% of the total labour force, the cause for concern is clear and the
need to pramote career opportunities in the technician field is apparent.
(Walsh 1986)

Building Bridges

Many modern writers stress the importance of upward mobility in the
workforce and authors such as Peters and Waterman (1982) point to the
success of firms who encourage the initiative and pranote the career
development of their staff. Sane opportunities for such vertical mobility
already exist in New Zealand. For instance, in certain circumstances, it
is possible for an apprentice to commence part-time study for a NZ
Certificate and continue trade and technician training concurrently.
Provided the latter qualification is completed with high grades such a
technician is eligible for direct entry to the second professional year
of, for instance, an engineering degree course which can then be completed
in too years of full time stucly instead of the usual four. The success
rate of such students is well established and each year places are
reserved for them in university schools of engineering. However, with the
exception of engineering where the NZCE is highly valued in industry, it
would be true to say that the linkages that have been established between
the trades and technician levels are currently much better developed than
those between technician and university qualifications. In the latter

case the universities generally demonstrate a continuing reticence in

other than their own environment.

The need for such flexibility has been recognised in Australia by the
metal trades group of unions who have well developed proposals for major
reform to the skill development and training arrangements applicable to
their industry. These include the introducticm of career paths to link
operator to professional levels which will enable trades workers to
progress to technician and ultimately to professional level by completing

appropriate units of education and training (Sweet, 1987). While



acknowledging the importance of such arrangements, the New Zealand

Authority for Advanced Vor tional Awards (AAVA) places a higher emphasis

on developments in the area of technician training. To quote Lurie again

(1984), "The principal objective of technical education is to equip

technicians with a broad portable qualification which will provide an

adequate foundation for change of occupation and the ability to learn from

experience."

As a consequence of the recent reviews of secont::ry and tertiary education

the Government has indicated an intention to replace the many present

examining authorities with a National Educational Qualifications AuthcritY

with three sector boards dealing respectivety with secondary, vocational

and academic qualificaticm and awards. The intention of those who have

prouoted this concept has been to toprove the present provisions for

"staircasing" or bridging between different but related qualifications.

Nopefulty, this initiative will ultimately make such progressions the

normal feature of career development instead of the excepticms that they

currently tend to be. Hopefully, also, this will have the effect of

encouraging many who have acquired initial skills in practical areas to

build a new theoretical understanding on to this foundation and so move

into the important technician field of employment.

Summary

In a succinct summary of developments - cr rather lack of them - in

"technician training during this period Lorie (1987b), in a paper presented

to the Institution of Professional Engineers, stated "Current problems

therefore, relate to years of neglect, lack of awareness and an absence of

policy co-ordination by employers, government and the technical institute

system, essential for development of the appropriate quantity and quality

of technicians for the future."

It is against this background that the Vocational Training Council

undertook its study of technician employment and training during 1987 and

1988.

THE VOCATIONAL TRAINING COUNCIL PROJECT

Objectives

The purpose of the project was to establish a foundation for future

developments in technician training. To provide this, four principle

objectives were identified.

It was first necessary to determine the present distributica of

technicians according to sector of industry, geographical region and size

of establishment to provide a baseline against which to ccopare future

changes.

The second requirement was to obtain infcrmation about the range of

activities carried out by technicians in their jobs and the ikiiis and

knoWedge required.
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A third and critical factor was the need to chart the mtbility of

technicians and to seek information about career iaths as botil of these

factors have implications for training andretratning.

Finally, it was necessary to establish the pre-entry education and

training background of technicians and to identify changing trends which

could affect recruitment and training in the future.

Base Data

The five yearly New !ealand general census of population held in March

1986 provided appropriate base data for the study. Information on

qualifications, employment sector, geographic location and other variables

was obtained. But an immediate difficulty arose in respect to
classification of the workforce in terms of occupations. The NZ Census

uses the international standard which dates from just after World War II

although minor revisions have been made since. This base proved most

unsuitable as more than half the technician workforce appeared under just

two of twelve categories: electrical/electronic and teohnical and other

related workers. Since whole sectors of sunrise industries (e.g computers
and information technOlogy) were not in existence in 1946, the required

discriminators could not be obtained under this classification. Although

I believe there is a major revisicm now under wy international agreement

on change takes some time.

Fortunately, another classification devised by AAVA was readily available.

This addressed the emergence of technological and middle group occupations

and fitted comfortably with the definition of technician adopted in this

paper. Using this 18 category classification we targeted all employers of

technicians in the total workforce - in excess of 1100 companies in all.

From the 40% of companies or organisations responding, the workforce

analysed comprised 890017 of whom 6802 were technicians. This percentage

of technicians approximated that in the total labour force. During 1988,

one third of the responding campanies had follow up interviews to clarify

issues identified.

I should add that the project took place against a massive restructuring

of the NZ economy - the greatest upheaval since World War II. Responses

frau companies revealed the effects of this new hard nosed environment and

sharpened the issues which surfaced.

I shall have insufficient time in this address to deal with individual

employment sectors except in general terms. However, a workshop, led by

the Council's Chief Advisory Officer, Bryan Whisker, is available during

the Conference and he will be able to examine in more detail the

individual sectors and their variations.

I wish to emphasise that this was an industry survey and the response

called for was from employers. Although providers have the responsibility

for a partnership in the delivery of training, the NZ Vocational Training

Council has consistently held the view that the major responsibility for

defining needs rests with industry and not with providers (Burleigh,

1984). While 1 am aware that providers do not always agree with this

approach, I referred earlier to the problems that can arise when this

principle is not fcalowed.
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Outcomes

In relation to distribution of technicians the survey confirmed the
growing dominance of tlie Auckland region. There has been an accelerated
transfer of the workforce to Auckland in recent years and technicians are
no exception. The bulk of the manufacturing base, which has contracted
sharply with Government free martet policies and shed more than 20,000
jobs natiomally in the past year, now centres on Auckland.

Although shortages of technicians had begun to show up in New Zealand
around 1985 these have been concealed over the past three years through
the redundancies that have followed the restructuring and contraction of
the manufacturing sector. However, the survey showed that shortages were
again beginning to emerge in Auckland and, by the end of 1988, there was
evidence of shortages elsewhere. When the economy lifts further, severe
shortages are likely to appear very quickly. Currently thAy are most
apparent in the rapidly expanding and highly volatile data processing
sector in which 24% of those employed are classed as technicians
(comprising 8.5% of the total NZ technician workforce).

In international terms most companies in New Zealand are small, having
less than 500 empinyees. The bulk of the private sector technician
employees would find themselves working with quite small teams of
individuals with qualifications similar to their own. In this situation
it is not surprising that we found that technicians are required to
undertake a wide range of activities.

From the current study the most important skills and knowledge required of
a modern technician, as seen by employers, are the Oility to co-operate
with people and work as a member of a team (94% response as "very
important") and the ability to communicate information to others (85%
response as "very tmportant"). Ability in practical technical skill rated
a 72% response followed by organising and planning skills 70%. With only
a 37% response, supervision skills ranked bottom of ..plcwers'
requirements. One unexpected result was the emerging emphasis in some
sectors of the eccmcmy on legal expertise - at least to the extent of a
realisation of what not to do and when to seek legal assistance in a more
complex commercial environment. Although a direct comparison is not
possible, it is significant to note that Offenberger's technicians a
decade earlier had required a different balance of skills (Offenberger,
1979) with greater emphasis on diagnostic skill and design ability.

Our study clearly revealed the strong mobility of the technician group
within the workforce. This was not only fran company to company, (60% of
the workforce had worked for one employer for less than 5 years) but
within the company as well. Mobility into positions of management or
supervisicm is also rapid, where initial "technical" skills are required
in an interpretive rather than an operational capacity. Our research
indicated that, in the last 5 years, over half of the total technician
workforce in the sample had mtwed in this way. The rapid move into
management raises quite urgent questions as regards pre-entry training and
certainly retraining requirements. It would appear that further
information about the career paths of the technician workforce is
necessary to provide for this.

The changing and expanding range of activities required of technicians,
their high level of mobility and an understanding of their career paths
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are important factors to consider in relation to pre-entry training and
trends concerning recruitment and future training needs. fraa our survey

that 21% of the technician workforce have university
qualifications and that half of the existing workforce of technicians had
either trade qualifications on the one hand, or university qualifications
on the other. This compares with only 43% who have entered employment
with AAVA qualifications via the polytechnic system. The remainder have
either no formal training or have overseas qualifications. But,
irrespective of the source of initial instituticmal training, 75% of
employers expressed approval both with the standard of new recruits and
also with the balance of training between theory and practice.

Another related factor is the changing role of the State which has been a
dominant force in the NZ training scene since World War II. This has been
the case at every level, (trade, technician and professional) but, under
present Government policy, the position has now changed. Our stm4y
revealed that over half of the total technician workforce had received
their initial training within the state sector. But, with the conversion
of former Government departments who were major training providers (such
as, for instance, the Post Office, Electricity Department and the Ministry
of Works) to State Owned Enterprises (SOEs) like Telecom, Electrocorp and
Works Corporation, the scene is now very different. They are legal
entities in their own right and, in the new user pays commercial
environment in which they must operate, they own their awn resources and
raise funds in the market in the same way as private companies. The only
major difference is that the Government is the sole shareholder - but it
still expects a profit: Understandabty, the practice of training surplus
to requirements, in anticipation of heavy losses to the private sector,
has stopped.

However, almost 80% of respondents were either not aware of this change of
policy or were choosing to adopt a "wait and seeu approach. In either
case, failure to act not, by private sector employers who have
traditionally recruited from the state sector, will have potentially
serious consequences for the ongoing supply of technicians in an expanding
ecootmy as it responds to Government econtmic policy.

These changing trends which cculd affect recruitment and training in the
future point to a number of issues that need attention. These will be the
subject of the final section of this address.

THE ISSUES

From the work and research undertaken in New Zealand in the field of
technician training in recent years a number of significant issues have
emerged. These will need to be addressed if we are to be able to take
full advantage of the anticipated economic upturn and to exploit the
potential of new technology.

They relate in particular to:-

- the question of supply and demand;
the variations in sector _growth;
the changing skills requfred of the technician workforce and the
implications for pre-entrx. training;
and the most appropriate delivery systems for onjoing trainintand
retraining, both on and off the job.
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I will examine each of these in turn.

Supply and Demand

Through his detailed anatysis of the employment and training of
technicians Whisker (191:0) has established a sound baseline covering 18
sectors of industry and commerce, from which changing future requirements

can be identified. For this to be cf real value, regular up-dating will

be necessary. His work, and that of Imrie (op.cit.), emphasise the
importance of collecting appropriate information if trends are to be

correctly identified. Modern sampling techniques could be used to
establish a number of nindicatorw industries covering both the range and

number of technicians employed. If co-ordinated nationally, the data base

could be updated annually at minimal cost. In addition, under CER, it is

imprtant to both Australia and to New Zealand to monitor the two-way
movement of the skilled workforce across the Tasman. Currently, for

instance, he have no reliable estimate of the number of skilled young New

Zealanders who are assisting the growth of the Australian economy. A

common labour market is rapidly becoming a reality and it will be

important to establish common educational relationships if our commcm
economic relationship is to prosper. The technician workforce will be a

central and vital component in this exercise.

The information technology sector provides a classic example of the
impossibility of developing appropriate training programmes in the absence

of precise informaticm. Prior to the work of Jackson (1983) and Wagner
(1984) an outmoded occupational classification system prevented the
accurate identification of skill shortages in this burgeoning employment

sector. The data base established from their work provided the

springboard for further developments. The next stage was the application,

by Burleigh of the cost and time effective DACUM process of job and task

analysis to key occupations in this sector. This material was then used

by a task force drawn from public and private sector industry and
providers to develop and validate relevant and integrated on and off-job
training tied to a nationally validated award. The secondment, by the

Department of Education, of the task force convenor (an experienced head
of department) as an 'energiser' quickly secured the support cf the
polytechnics and, to the amazement of those accustomed to the slow
progress of traditional syllabus and curriculum refonm, the new
certificate in business computing was developed within 15 months - with an

advanced certificate ready for introduction 12 months later at the start

of 1989. The potential of this approach for application to other sectors
in the technician field is now being realised.

In addition to a sound database such as this, another critical supply and

demand factor is adequate two way communciation between industry (that has

identified a need or a trend) and the potential workforce - especially

those still at school who need clear signals as to likely employment

prospects. In late 1988 the Royal New Zealand Air Force indicated that,

despite visits to schools by its recruitment officers, it expected to

recruit only half of its required 85 avicmics technicians. At the same

time, in the adult labour market, the Comalco aluminium smelter at Bluff

reported that it would need to recruit technicians from overseas. When

such major employers of technicians make these comments it is clear that,

despite the initiatives described earlier in this paper, there is still a

major communication dislocation to be resolved. The limited interest of

senior secondary school students in technician type careers identified in



Project Fast (1988) was further confirmaticm of a sericus ccmmunicatica
gap.

Another essential prerequisite to ensure that supply and demand is in
balance is the recogniticn by employers of their training
responsibilities. As discussed earlier, the impact of the withdrawal by
SOEs from the former Government department practice of additicmal training
in anticipation of lcsses to the private sector has hardly been felt as
yet. While, in the short term, it may be offset to scme extent by the
return of well qualified young New Zealanders from overseas, it is more
likely to be accentuated by the lead time required for training.
Furthermore, present policy directions, which discourage centralised
interventions in favour of the operation of market fcrcesmake it
increasingly difficult to determine requirements on a naticmal scale. Fcr
instance, under the former Ministry of Works, technician trainees were
rotated thrcugh different divisions to gain work experience towards a NZ
Certificate in Engineering. Approximately 100 per year studied the
highway option of the AAVA course and entered the industry as roading
technicians for the Ministry or for local government authorities. Under
the new structures the responsibility for recruitment is no lcmger
centralised. The Natiomal Roads Board, although not specifically charged
with this respcnsibility and itself under threat of disestablishment, is
the cmly national body in a pcsition to fill the vacuum for the industry
as a whole. With no active recruitment in 1988, and with lccal government
restructuring in 1989 likely to concentrate on redeployment of present
workers rather than new recruitment, there is a likelihood of a shcrtage
of technicians in the 1990s unless urgent remedial actica takes place.

Thus we face the double dilemma of needing to encourage ycung people to
undertake training in career areas where there are currently no guarantees
of employment knowing ttat, if we don't, we are likely to face serious
short term skill shortages with the consequent inflaticmary pressure which
this will create in the area of wage bargaining. Further clear evidence
of this problem in practice was prcvided by the tctal lack of any
enrolments for 1989 at the Central Institute of Technology for a new
national certificate for industry (manufacturing) developed in
consultation with an industry advisory group. Although there is an
anticipated demand for such technicians two years hence, the current
negative image of the manufacturing sector was no doubt the over-riding
factor in student decision making.

The supply and demand picture is further ccmplicated by demographic and
eccoomic factors. The ageing of the workforce is being accompanied by a
ccrresponding decline in the population cohort that will be leaving the
school system during the next two decades, although this may be offset,
initially at least, by the increased retention rates in the upper
secondary school. The Government's recently announced inccme support
package for ycung people will also make tertiary study a more attractive
option than the dole. In these circumstances, with indications that the
polytechnics are likely to adopt a strong marketing approach to ccmpete
with the universities in the school leaver market, the supply of
technicians cculd well increase. But this may be counterbalanced by an
increasing tendency to employ graduates as technicians as shaan in the
Council's survey (Whisker 1989). It is against these conflicting trends
and developments and continuing eccncnic uncertainty that Government
policy decisicns, business investment decisions and the career choice
decisicms of our young people have to be made.
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Variations in Sector Growth

In his best selling prediction of future developments, John Naisbitt
(1982) said, "It's becoming clear that yesterday is oNer, and as the Third
World prepares to take over the major industrial tasks, the developed
countries must mcwe on to the new enterprises." New Zealand is currently
in what he describes as the "dual economy" phase, with both sunrise
industries and sunset industries, and consequent confusion in analysing
our economic situation. An application to our present situation of
Naisbitt's hypothesis that "ue lose all intelligence by averaging"
supports the theory of rising and declining industries. Thus, although
the employment statistics for September 1988 indicated that, on average,
9.6% of the naticmal labour force was unemployed, the real picture was
quite different. In areas such as greater Auckland and greater
Wellington, where new information-based and service industries were
emerging, unemplqyment (by district) ranged from 2.2% to 6.4%. But, in
areas where freezing works and other primary processing industries had
been closed or restructured (such as the Hawkes Bay), or the rural economy
was stagnating (such as Northland), unemployment had reached as high as
13.7% and 16.4%.

Put in the starkest terms, as identified by Naisbitt New Zealand has the
option of becoming a developed country or of jcdng the Third World. To
achieve the former, the issue of the training requirements of the emergent
sunrise industries must be addressed as a matter of urgency. The
consequences of not doing so will be a continued rise in unemployment as
our inability to compete with the Third World nations in industrial tasks
has already been shown since the removal of protection for local
industries. An adequate supply of technicians for these new industries
will be crucial for our success.

Pre-entry Training

The changing skill requirements and the mobility of technicians identified
in the survey, their steady movement into management and the increasing
"user friendliness" of new techndlogy all ccmbine to raise questions about
the appropriateness for the future of present pre-entry training, despite
apparent current employer satisfaction. The Hon Russell Marshall (1984)
identified this problem in his address to the Economic Summit Conference
when he stated:

"The system of teritary education and training should have mtre of an
anticipatory role by providing forms of education and training that will
provide trained men and women who can match the job requirements of a
changing economy. The emphasis in such education and training must
necessarily be on the development of brcad-based generalisable skills and
abilities which can be built upon at a later date." (para 4)

It is significant for instance that one in five technicians has a
university qualification and yet university courses are not primarily
directed towards technician employment. However, the employment scene is
a contributing factor in this. A young university graduate, say in
engineering, will accept a pcsiticm as a technician within a company in
the hope that some time in the future there will the possibility of a mtwe
into professional engineering work. A job at the technician level looks
good if it is the only job available. But given the large numbers who
choose this cowse, further research is necessary on the appropriateness
of present initial training.

18 r-

tx



Evidence of this problem surfaced in late 1988 when Waikato University

found that science graduates were having difficulty in gaining employment

that was camnensurate with their qualifications. While, on the one hand,

there would appear to be an oversupply of science graduates, employers of

science technicians point out, on the other, that, since the reduced

intake of Government trainees, there are few job seekers available with a

NZ Certificate in Science. Moreover, they consider that science graduates

are often not temperamentally suited to technician work as they not only

have higher expectaticas and may be reluctant to stay but their skills do
not match the job requirements and there is a concern as to whether they

will perform satisfactority.

It is also significant that supervision skills were not highly rated as
requirements by employers and yet many technicians move into management.
Should such skills and other broad management and instructional skills be

required in pre-entry training in the future? Now else, it could be
asked, are technicians to acquire the human relations skills that are seen

to be so important?

It now seems apparent that changing techndlogy will involve forces moving

tvgards deskilling on the one hand, and multiskilling on the other.

Overseas research (Johnston, 1987) suggests that workforce flexibility

requirements will almost certainly demand a higher base level of education

- especially in fast growing occupations where there will be the greatest

need of technicians. The boundary between technician and professional
levels of qualifications is also likely to become more blurred as the

concept of 'staircasing' or 'bridging' becomes more widely recognised and

accepted. In these circumstances, initial training, up-skilling and

retraining will all have a critical role to play in ensuring an ongoing

provision of an adequately skilled technician workforce.

Ongoing Training and Retraining

While on the one hand the Government is currently pranoting alternative

training paths and experimenting with a new institution-based approach to

pre-entry technician training, on the other the ongoing training and

retraining of adults has assumed a new significance. In this regard,

modular and open or distance learning may well appeal to management as a

flexible tool to enable industry and commerce rapidly to update the skills

of their present employees. New Zealand has a provider structure capable

of meeting this challenge provided that a new era of co-operation develops

between the naticmal Technical Correspondence Institute, the Central

Institute of Technd1ogy and the 22 regional polytechnics. In an earlier

paper (1988b) I proposed a strategy that would allow New Zealand to take

full advantage of overseas developments in the field of open and distance

learning.

Just as much of the initial thrust of the Manpower Services Ccmmission's

Open Tech prcdect was directed at the technician workforce in the United

Kingdcm so, too, is there an urgent need to undertake a similar initiative

in New Zealand. Unless we are to resort to large scale tmnigration or to

wait through the long lead time of initial training, the only way open to

us to close the skills gap is through upskilling the present adult
workforce. It will be too late for providers to plan for this when

industry finally recognises the need. They must prepare NOW.
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But it will be most unfortunate if they have to prepare on their own. The
Vocational Training Council's experience with apprenticeship reform has
shown the benefits of co-operation between industry and providers in a
structured setting in which the role and responsibility of each is
reccsnised. A similar partnership is essential if the urgent training
needs of the technician workforce are to be identified and provided for as
a foundation for the enlarged economy and renewed prosperity which is the
aim of current Government policy.

Conclusion

From the outset the difficulty of identifying the technician workforce in
a way that is easily understood by employers has been understood. And
yet, in a deregulated economy, their very diversity may turn out to be a
strength that needs to be recognised by emplgyers. Adaptability,
flexibility, mobility and good interpersonal and communication skills are
likely to be key attributes in the workforce of the future. These are
characteristics of technicians and training programmes will need to
concentrate on developing them. Furthermore, they are traits that
employers can appreciate - and ones on which they should be able to place
a value.

But the urgency of the need does not yet appear to have been recognised
either by Government or by employers. Nor, for that matter, have school
leavers appreciated the career opportunities that technician training
offers in a wide range of fields. There is obviously a major marketing
and publicity task ahead of us. 1989 may well be a critical year for
technician training in New Zealand. The effects of Government policy in
economic restructuring should begin to be apparent in the creation of new
jobs. A supportive and pro-active education and training environment will
be essential.

But the impact of the devolution of educational administration envisaged
by Hawke (1988) and Picot (1988), both in the schools and in the
post-compulsory field, may well cause ccmsiderable initial confusion and
uncertainty. Also, the time lag between the dismantling of present
structures and the establishment of new ones seems likely to create a
dangerous hiatus in which the ability of providers to respond to economic
needs may be restricted. While the decentralisation of training deliverY
should make it more responsive to local needs, the requirement for
centralised co-ordination of planning to meet national goals and to
maintain portability of qualificaticms will remain. The proposed Ministry
of Education and Training will need to take the central role in policy
formation in conjunction with industry and commerce as full partners - a
fict which Professor Hawke has apparently failed to recognise. In no area
will this need for co-operation be more critical than in technician
training. The need to achieve it may well be the most critical challenge
that faces technician educaticm and training in New Zealand in the
immediate future.
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THE PROVISION OF INFORMATION SERVICES IN
VOCATIONAL EDUCATION: THE PRESENT AND THE FUTURE

By

DR JEOUNG-KEUN LEE
Expert on Information Systems

Asian and Pacific Skill Development Programme
International Labour Organisation

Regardless of their level of economic and social
development many countries are undergoing technological
transformation. With the common objective of increasing
productivity, incomes and ultimately human welfare, these
technologies are being introduced in agriculture,
manufacturing and service sectors. Sone countries are
implementing explicit technological policies to achieve the
objective, but other countries are still in the stage of
formulating policies.

The same is true in the field of vocational education and
training. New technologies are increasingly being employed in
training, administration, research and information services
with the objectives of enhancing the quality of training and
its cost-effectiveness. The pace of introducing technologies
in vocational education is expected to accelerate further
because the advent of advanced technology in industries has
changed the labour market requirements.

The purposes of this paper are to review the current
situation of information service in vocational education and
training with a focus on the Asian and Pacific region; to
overview the trends in information service; and to give
suggestions on how to prepare for the future.

The Present Scene

In the Asian and Pacific region, APSDEP, since its
inception in 1978, has been active in providing information on
vocational training. It provides information to member
countries in collaboration with ILO Headquarters in Geneva,
ILO Turin Centre, Inter-African Centre for the Development of
Vocational Training (CIADFOR), the Inter-American Research and
Documentation Centre on Vocational Training (CINTERFOR), The
European Centre for the Development of Vocational Training
(CEDEFOP), and the Educational Resources Information Centre
(ERIC). It also conducts seminars and workshops on
information science in an effort to train and secure enough
professionals in this field.

In 1986 APSDEP and 13 of its members established an
information network callei APSDIN (Asian and Pacific Skill
Development Information Network). The national documentation
centres of vocational training services in Australia, Burma,
Fiji, Hong Kong, India, Indonesia, Japan, Korea, Malaysia,
Pakistan, the Philippines, Sri Lanka and Thailand were
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designated as APSDIN members. Later, eight new members joined
APSDIN, bringing the total membership to 21. The new members
are the documentation centres in China, the Asian Regional
Programme for Labour Administration (ARPLA), the Asian
Regional Team for Employment Promotion (ARTEP), the Central
Instructional Media Institute (CDI) in India, the Colombo
Plan Staff College for Technician Education in Manila, The
Korean Industrial Safety Corporation (KISCO), the ILO's
Regional Office for Asia and the Pacific in Bangkok and the
World Bank Resident Mission in Pakistan.

Currently APSDIN maintains six data bases and plans to
build another six. The operational data bases are
Bibliographic Information Service in Vocational Training
(HISVOT), training materials data base (Union Catalogue), data
base on experts in vocational training (Masters of Training),
data base on programmes and courses offered by training
institutions (Training Programmes), data base on various
projects of vocational training and education (Training
Projects) and data base on meeting up-dates in skill training
(MUST).

The planned data bases are those on training equipment
(EQUIHOTLINE), country profiles and vital statistics in
vocational training (Training Statistics), legislation in
vocational training (LEGIVOT), key words in vocational
training (APSDEP Thesaurus), occupational titles and job
descriptions (APSDEP Dictionary of Occupations), and on
computer coursewares and interactive video programmes (APSDEP
Coursewares).

The current and expected information products are APSDEP
Dictionary of Occupations, APSDEP Thesaurus, BISVOT Series
(Training Policy, Advanced Technology, Trainers Training,
Training of Women, Vocational Guidance, Administration of
Training, Programme Development, Training Facilities and
Equipment, Training Research, and Evaluation of Training),
Country Profiles, Directory of Training Institutions,
Legislation in Vocational Training, Training Projects in the
Asia and Pacific, Union Catalogue, Who's Who in Vocational
Training and Meeting Updates in Skill Training. In addition,
newsletters, documentation bulletins, library accession lists,
publication lists and phamplets are published. All information
products are issued in two forms: hard copy and floppy
diskette.

In order to reduce printing costs and time APSDEP has
introduced desktop publishing (DTP) techniques using micro-
computers, laser printers, scanners and DTP softwares.

The selective dissemination of information (SDI) concept
has also been introduced to serve the users of the APSDIN data
base more effectively. However, on-line search is not
possible, because national rates of progress in
computerisation are highly unequal in this region.
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New Trends

There are many titles of jobs in the field of information
service. Among them are librarian, documentation officer,
information specialist, information scientist, etc. There is
no clearcut distribution between librarian and information
officer. But, in ten years from now there will be more
information related titles than those of the librarian.
Likewise, the number of information centres will increase,
while libraries will show a decreasing trend.

The conventional libraries have been concentrating their
efforts in collecting books and documents. But information
centres are limiting themselves to bibliographies rather than
actual documents and focus more on collecting varied forms of
information. While libraries are interested in text data,
information centres are building text, numerical, voice and
image data bases. By collecting more relevant, important and
timely information on vocational education and training,
information centres are in a position to serve not only
decision makers and researchers but also teachers, students,
parents ard even vendors in the vocational education field.

While in conventional libraries catalogu.Ing alone can
serve the purpose relatively well, in information services
centres, indexing and abstracting become essential tasks.
Patterns of information storage and retrieval are changing,
too. With the advent of mass storage devices such as hard
disks, floppy diskettes, magnetic tapes, CD-ROMs and erasable
optional disks, more information can be stored in a relatively
small space. Also necessary information can be retrieved at
any place and time, provided that communication facilities are
available.

Libraries tend to react rather passively to information
requests (retroactive service) because of their large
collections of books and documents in fixed places and the
inconvenience in transmitting information through the
conventional delivery systems. In the case of information
centres more active information dissemination is feasible
mainly because of the portability of their information stocks
and with the aid of computers and other communications
systems. Therefore, more active interactions are expected
among end users, and suppliers and producers of information. A
good example of this trend is the selective dissemination of
information (SDI). If we adopt expert systems then the just-
in-time service and the interactive user services will be
possible with little help from information specialists.

Issues_and Suggestions

It was stated earlier in the paper that the number of
libraries will decrease. But, how many libraries will remain
in any particular time frame is a big question because it
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requires reallocation of resources and personnel. Therefore,
it is necessary to examine the current situation and future
demand for information carefully and make long-range plans for
an orderly transition.

As the roles and functions of libraries are expected to
change, it is necessary to redefine these roles more
realistically in order to avoid any frustration or conflict
with similar positions and roles in the field. The newly
defined roles must be reflected in pre-service and in-service
training programmes.

One of the great barriers to open access to information
is the lack of standards in data processing and
communications. In other words computer hardware, software and
communication systems are not compatible enough to allow free
access and easy exchange of information among different
machines and operating systems. Therefore, it is necessary to
make provisions for developing relevant standards for easy
processing of and access to information.

It is expected that a large amount of vital information
will be concentrated in a handful of persons or information
centres. This phenomenon will no doubt cause some misuse and
undue manipulation of information which might threaten the
existing social order and justice. Therefore, counter-
mechanisms to prevent the exploitation and distortion of
information for personal gains should be devised in advance.

Undoubtedly, new technologies will be extensively used in
the field of information service. On first thought, it might
be encouraged under the name of efficiency and cost saving.
But on second thought it might create great role conflicts.
For example, a well equipped learning resources centre might
serve the same functions as of a school. An information
officer who can manage all the resources can perform the role
of the future teacher as well. This puzzling situation will be
experienced in administration and research fields too. To
encourage it or not should be determined after a careful
research and discussion.
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RESPONDING TO DIVERSITY:
LEARNING WILES IN VOCATIONAL EDUCATION

'-Divid B. Andrum PhD
Associate Professor of Psychology

teens State College
Keene, NH 03431

USA

Vocational educatais often enjoy an enviable clarity of task: teach
students specific identified skills, for specific applications. Behind the advan-
tage of this clarity lies a vexing double enigma. One the one hand, a high Per-
centage d' the students will not be doing what they are trained to do for very
1011$ - new careers and technologies emerge rapidly. Thus, in addition to train-
ing specific job skills, one must also focus on "transferable skills," in particular
improved ability to learn in the future. On the other hand, no matter how good
assessment and placement systems may be, any group of students will have
varied general ability, motivatice, and preferred modes of learning. For these
reasons, vocational educators have been leaders in the application of learning
styles to instruction and in the teaching of generalizable learning skills.

Sensitivity to learning style principles is even more important for voca-
tional educators in the international arena. Much current teaching is for jobs or
markets, and using curricula and materials, developed by individuals from other
cultures or with diffesent learning styles than those using them. Students may
come with varied cultural backgrounds, and may well go to work in others. To
further challenge the vocational educator, the teacher is often someone who was
trained in an environment similar to where the jobs and the curricula originated
- or has a learning style more compatible with that than with the students.
Thus, providing teachers with methods for understanding the learning
preferences of their students, and with the curricula and materials to respond
successfully to them is critical for successful instruction.

This paper will look at an approach to these issues based on current re-
search on learning styks, cognitive psychology, individual differences in brain
function, and the application of this information to the general improvement of
vocational education internationally.

Learning Styles - A Brief History
Teachers have long recognized "stylistic'' differences in their student's

learning; but, systematic interest in preferred mode of learning has a very re-
cent and difficult history. Prior to the 20th century only a very few theorists or
researchers (e.g. Sir Francis Galton) even considered the issue. With the advent
of intelligence testing and behaviorism, both researchers, and teachers focused
on identification of individual potential (intelligence) and the development of
the optimal apwoach to teaching (the curriculum). In the 1920s and 30s there
was some spotty interest in Audials (those who preferred learning through
hearing) and Visuals (those who learned better through seeing); but, this faded
from the mainstream quickly. In the 1960s Herman Witkin proposed that some



individuals perception was Nand by contextual location (field dependent);
while others could more easily perceive items independent of their contextual
field (field independent) (Witkin, et al, 1962). Quickly, researchers identified a
substantial number of other dimensions of "psychological differentiation," soon
to be known as cognitive style. Educators began to identilY other dimensions of
individual differences in factors contributing to success in learning (Kirby,
1979). Most recently interest in brain organization (left and right hemisphere
differences) has catalyzed an explosion of interest in stylistic learning
differences (NASSP, 1982). A recent count by the author yielded over 90
(almost certainly not all) different dimensions ct learning style. Amid current
conarn Ism improvement of education and confusion Al to the appropriate
model(s) of learning style, the field has become alive with a myriad of
entrepreneurs ready to provide their assessment instruments or curriculum.
For the practitioner the situation is perplexing.

The Brain and Learning Styles
Recently there has been a remarkable interest in left and right hemi-

sphere brain function and what it suggests about learning style (Languis, 1984).
While the evidence suggests that the differences between the two hemispheres
of the brain is very small, and all tasks are done with both hemispheres, the
power of this brain-based metaphor has proved quite compelling.

I have been working for 4 years with the mapping of brain electrical ac-
tivity of individuals while they are thinking, learning, reading, writing, etc.
This work allows visualization of the brain function of individuals while they
are engaged in a learning task. The data have produced clear patterns of differ-
entiated brain function of individuals with putative learning style differences.
However, the most dramatic variation is seen in the brain activity of the same
individual approaching the same learning task using different learning strate-
gies (demonstrations will be provided). Furthermore, individuals taught vari-
Ms strategies for learning are able to modify their learning approach, their
brain activity and their learning success (Andrews, 1986). These results (largely
confirming the work of Luria, 1973) have led to the development of a model of
brain function in learning that acknowledges and identifies individual differ-
ences in learning style, but places the emphasis on those areas where learners
can become active Ji . regulating their own learning.

Learning Model
As the model below indicates, we must recognize individual differences in

preferred modes of input (including attention) and output. If the method of
getting information into the learner or ill finding out what the learner has
learned uses a "weak" channel the results may not be representative of actual
learning or learning ability (examples will be provided). The knowledge
acquired by an individual takes the form of representations. These can be of
diblerent types, will have different content (based on the individual's past
experience) and have unique organization (e.g. if organization is more holistic or
field dependent or simultaneous, we might say it was of the right hemisphere
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type; if more discrete, logical or sequential, we might say it was of the left
hemisphere type). The type of representations a individual has will determine
what will be motivating, attended to, and retained,

All learning is subject W transformations. When we see a teacher do
something and repeat it, we have a visual experience transformed into a pro-
gram for muscle movements that will produce the same result. When we read,
we convert visual symbols into auditory codes which we convert into represen-
tational meaning. Successful learners continually transform what they are given
into the form that is best related to their mode of representation - e.g. I convert
most things into visual imagery/representations, regardless of the original form
of the input. Less successful learners do not trandorm, and thus, tend to not
retain well.

Each of us has controls by which we regulate our learning. These as
learning strategies; however, the most important part of controls is the setting
of goals and the monitoring of our progress relative to these goals. This is criti-
cally dependent on the operation of the frontal lobes of the brain, the part of the
brain that is unique in the human, and the part that develops its mature func-
tion the latest (about age 16).

0

12

Application to Instruction
Any attempt to improve student learning must focus not just on matching

the learning activities to the particular input, output and representation prefer-
ences of the learners, but make the learners active in the control and transfor-
mation of their learning activities. Successful learning is always an active effort
on the part of the learner. The most successful learners are those who best un-
derstand their learning strengths and weaknesses, thus knowing the most ef-
fective types of controls and transformations for them to use in a learning task.
This knowledge (metacognitive knowledge) enables the most effective general-
ization of learning skills to new situations.

Assessment
A critical questions in the application of this knowledge is how to assess

individual learning style differences. I suggest three general principles:
1. Never try to make a universal assessment. The critical assessment is of

those learners present, in the current learning context. It is not clear that any
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specific set of dimensions of learning style is present in all situations or critical
to all tasks. The only critical conditice for learning is learner activity!

2. It is more important for the learner to learn about his or her learning
strengths and learning options than it is for the instructor to make a correct as-
sessment. Students need to engage in group goal.vriented tasks where they can
see the different ways that others approach the task. It is most helpful to fre-
quently ask people "how did you do that?", "why did you do it that way?", "how
else could you have done Kr, "which way would wit best?", "why?"

3. Use informal questions and observation (rather than formal assess-
ment) to get a sense of learner preferences (examples will be given).

What to do with the results
Success in applying learning styles information depends on accurate

identification of learning goals, the approaches of the learners and the teacher,
and the decision about how to apply this information. The most common ap-
proach to learning styles is to match teacher and learner style. While that will
produce rapid initial learning, there are three reasons that it may not be the
best approach. First, there will be nothing to produce change in the learner's
approach, strengthen weaknesses, or teach functioning in difficult situations
(matters of considerable cross-cultural significance). Second, teaching is difficult
in modes other than one's preferred mode. Third, any group will contain a
variety of learning preferences; matching styles becomes very difficulty at best.

The following principles are recommended:
. Focus on the attainment of goals - not the methods are used to get to the goals

(unless a specific method is necessary (then it is a goall)). Beware - what seem
like necessary methods may be our habits or preferred modes.
2. Give students opportunities to view the goals and make suggestions for how
to get there. Have small groups share ideas and come up with proposals.
3. Vary the teaching approach (suggestions will be provided).
4. Have the students teach each other as much as is practicaL
5. Build into all learning activities opportunities for students to plan procedures,
and to evaluate critically what has been accomplished.
6. Know your students - their prior knowledge, their social and personal prefer-
ences, and their goals. Teachers must "learn the students" as well as teach the
content.
7. Start where the students are: but, challenge them.
8. Make suggenions for operations that the students can "do in their head" - e.g.
alternative transformations, organizations, controls. Focus on the students hav-
ing difficult.), learning.
9. Seek guidance from students in the teaching of future students.

Conclusion
Effective instruction requires nmsitivity to individual differences in

modes of learning, In vocational education in the international arena this is
particularly critical, given the cultural variation, mobility, technological innova-
tions and the need for more generalizable vocational training. A better under-
standing of brain function, currently becoming available through new technolo-
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gles, Is an Invaluable aid to Improved understanding of Individual differences in
learning style. These results, combined with further research on learning style
will enable us to develop better modes of vocational instruction.

Additional information Available
Detailed printed information is available from the author on the following:
1. The learning model presented here
2. intervention strategies to improve learning, bawd on the model
3. Guidelines for learning style sensitive instruclion

a. developmental issues - personal and cultural
b. multisensory approaches
c. interactive teasting models
d. feedback from students
e. change of learning style
f. low cost/low training modes ci teacher training and

curriculum development
4. A model of brain function identitying individual difference in learning
5. A model fir informal assessment of learning style preferences
7. An annotated bibliography of learning style assessment instruments
8. A learnin styles bibliography
9. A "master list" of identified or proposed learning style dimensions.
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ME FUTURE FOR VOCATIONAL AND TECHNICAL EDUCATION

by Merle E. Strong, Director
Vocational Studies Center, University of VWsconsin - Madison, USA

The welfare of any nation and the quality of life of its citizens depends upon the
ability to plan for the future and to provide a workforce that is not only effective and
efficient, but one that can compete internationally.

The purposes of this presentation are twofokl, namely, to share with you a
process that was used in Wisconsin to address the future needs of the work force
and to highlight some of the issues and findings for the development of vocational
and technical education, particularly for Wisconsin. The process that was used has
implications for any state, province, or nation because it can be replicated. The
findings should also be of value, at least, as a starting point in your thinking about the
work force needs in your state or nation. As one considers work force needs across
the world, there are obviously many differences. However, as economies are
becoming more regional and worldwide in nature, our needs are similar in many
dimensions.

Rational and Activity Plan

As a part of the Wisconsin Vocational, Technical and Adult Education System's
75th anniversary, the State Board enlisted the Vocational Studies Center to
implement "The Future of Working Wisconsin° project. In proposing an approach, it
was believed that a strategy should be developed that would cause us to take not
only a future view but a somewhat global view as well While vocational and
technical educators have always been conditioned to look at immediate manpower
and training needs in their communities, it seemed appropriate that we cause our
leadership to take a much broader look based on the premise that Wisconsin will be
greatly affected not only with what will take place in the nationbut in the world as
well.

As a part of the effort, the Governors assistance was solicited and "The
Governors Conference on the Future of Working Wisconsin* was held in February of
1987. More than 800 national, state, and local leaders from business, industry,
agriculture, government, labor and education came together to consider the needs of
the work force in the 21st century.

Several strategies were used that have contributed to not only the success of
the conference itself, but to the continuing impact on training in Wisconsin. A
planning committee was organized consisting of educaton, business, labor,
agriculture, and government representatives. They helped identify the large topical
areas to be addressed which will be shared later. Their assistance was utilized
throughout the planning, implementation, and follow-up of the conference.

An early strategy agreed upon to address the topics was to secure the best
resource person in the nation on each of the major topics in order that they could
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pnwide papers and speak from a national or internafional perspective. These
speakers wrItre then followed by state leaders who could react or relate the content to
Wisconsin. Only a limited number of educators were used as speakers as the
objective of the conference was to [oak at the *big picture" of work force needs with
implementation strategies and plans for education and training to be the next step.

Each of the 16 vocational, technical and adult education districts in Wisconsin
identified teams of participants to attend the conference. Staff, board members,
business, agricultural, and Labor leaders were included. It was the responsibility of
this team to plan further activities for the development of their strategic plan for
vocational and technical education in their cfistricts.

It is, of course, difficult to measure in specific terms, the impact of the overall
activity, but the strategy of the activity seemed to be successful. The conference
itself received a fine evaluation. There is evidence that districts have continued to
hold discussions on the report and that it has made an Impact on their annual
strategic planning exercise. The report consisting of nearly 500 pages has served as
an excellent resource document.

Workforce Considerations

As a framework for considering the needs of the work force, the following main
topics were used:

DemociraPhics;
Economics;
Manufacturing and industrial development;
Agriculture, agribusiness, and biotechnology;
Health care delivery;
Service industries;
Communications technology;
Aerospace technology;
Energy and natural resources;
Quality and worker productivity;
Opportunities for working Wisconsin; and
The future of education and training.

It will not be possible to address each of these main topics with any degree of
comprehensiveness but only to highlight a number of points that may be of interest to
you and that are exemplary of the final report's content that is available.

Demographics and Other Workforce Considerations

Let me highlight just a few demographics, some that may have implications to
all of us no matter where we live in the world, others that are more specific for the
U.S.

The world population growth is projected to slow for the remainder of this
century; most of the growth is expected in the less cif -*loped countries. For those of



us in developed countries, population increases are not expected to be a problem,
but taking the global view, the story is different.

Brown, (1988) in a recent issue of Wolk LtfatGli, addressed the problem of
populaton growth in lesser developed cc luntries and its contributions to the expansion
of poverty.

India, with nearly 800 million people today, could add another billion
before its growth comes to a halt late in the next century. The
population of Wisconsin-sized Bangladesh is expected to go from
104 million to 342 million before leveling off.

In Africa, World Bank demographics foresee Ethiopia's population of
46 million swelling to 205 million. (p.2)

There has been a wide divergence between the U.S. employment growth and
the employment growth in other industrialized countries. The baby boom generation
has a different timing in each country: Canada and the U.S. had the baby boom in
early 1970s, Western Europe in early 1980's; and Japan and Australia in the late
1980's.

The population growth in the U.S. is projected to slow. Net migration is
expected to be 20 percent of our population growth. The share of our population
over age 70 will continue to increase with a particularly sharp increase in the over 80
population. This later fact is no doubt representative of the entire developed world.

Over the past five years, nearly 90 percent of our labor fon* growth has been
among women, blacks and Hispanics. The labor force partidpation rate for women
ages 25 to 44 is projected to rise from 70 percent in 1984 to 80 percent by 1995.

Ninety percent of the job growth is projected to be among the service producing
industries in the economy. Manufacturing employment is projected to grow modestly.
A high percentage of projected job growth will be found among highly skilled
professional, technical, and managerial jobs.

Relative lack of credentials for a wide range of U.S. jobs contributed to labor
market dynamics; occupational mobility is high among U.S. workers, particularly
among the young and those in lower skilled jobs.

Cetron (Cetron, Rocha, & Luckins, 1988) in speaking of the rise of knowledge
industries indicated that

about half of the service workers will be involved in collecting,
analyzing, synthesizing, structuring, storing, or retrieving information
as a basis of knowledge by the year 2000. Half of these people will
be working at home.
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In terms of manufacturing industry, it is no secret that the U.S. is in a period of
stagnation. Jasinowski (1987), Executive Vice President and Chief Economist for the
National Association of Manufacturers, taking the global view, supported the following
to strengthen the U.S. manufacturing economy:

There should be a national commitment to trade competitiveness.
There should be an increased recognition of manufacturing's importance
to economnt health.
The fiscal deficit should be reduced.
Trade policies should be strengthened to stimulate exports.
The excheme rate should be lowered.
Improvements in ccrporate abifity to comets are essential
There should be further regulfidory reform to reduce governmentally-
mandated costs on the private sector.
Policies should be instituted to raise investment and savings.
Greater support should be given to technological innovation.
A more stable finamial environment should be created.
investments in education and retraining should be made.
The central criterion for major policy decisions should be their impact on
trade competitiveness and growth. (p. 100)

Berman (1987) suggested that Wisconsin must target industries that
complement the advantages the state has to offer business. Wisconsin's challenge
becomes one of capitalizing upon changes by:

applying new technologies to improve productivity;
applying new technologies to develop new products;
finding niches for state's businesses in global markets; and
providing an infrastructure conducive to business growth. (p. 106)

Berman further outlined five key factors necessary to creating a competitive
advantage for Wisconsin. They are:

Provide access to technology. Continuing to nurture and develop
felities in the University of Wisconsin and vocational education systems
%till do this.
Providing a skilled and flexible work forre.
Building and maintaining adequate infrastructure.
Acquiring capital for business investments.
Developing a positive entrepreneurial climate (p. 107)

Kinney of Allen-Bradley Company (1987) suggested that with world competition
the quality of manaaement may be the most important factor affecting the future
health of Wisconsin's industrial economy.

One of the most important attributes to quality management is greater
responsiveness to changing market needs. Essential to quality
management is:



Greater attention to quality of product and people:
Greater concern for productivity and cost control;
Greater emphasis on long-term perfonnance; and emphasis on
innovation and risk-taking (p. 113).

Wenzel (1987) suggested that:

We stand on the threshold of a burgeoning health care system, one that
has already changed more in the past 20 years than it had since the
tum of the century. The changes we will see in the next five years are
so mind boggling that we will find ourselves in a "whitewater period in
the evolution of health care (p. 161).

Wenzel, in supporting his promise about change in health care, set forth
the following points:

For 1987, it is projected that $512 billion will be spent for health care as
compared to $42 billion in 1965.

For this same period, cost rose from 5.9 to 11.0 percent of gross national
product.

Regardless of how health care is supported, choices will have to be
made, however, public policy will increasingly demand "health care as a
right.°

The surface has only been scratched in the development of medical
technology.

Future technology will deal principally with genetic engineering and the
installation of spare parts.

If America's good health is to be the number one priority, we must
continue and intensify efforts to insure the goal is met.

Louis Branford (1987), president of the Public Service Satellite Consortium
in Washington, D.C., spoke of the great strides that have been made in space
technology since Sputnik was launched in 1987. While the U.S. continues to
maintain a prominent role in space technology, space related research and
development is being conducted in many parts of the world.

Branford suggested that we beamed with pride 30 years ago as we
launched an object the size of a grapefruit into orbit but today we think nothing
of launching satellites 39 feet tall with solar panels extending 50 feet across.

Satellite capacity has irmreased dramatically. INTEL SAT VI has the
capacity for 120,000 simultaneous two-way telephone circuits, plus three
television channels.
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Fiber obtics is another breakthrough in telecommunications technology. A
single finger thick strand of optical cable could carry every telephone
conversation held on an average business day in the U.S.

Telecommunication technology is not only transforming the way we work,
but the way we learn. The Implications for the work force and for education and
training are very great.
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Introduction

As we approach the end of this decade, vocational educators
throughout the world must surely be confronted with a good
number of questions and issues which do not seem to have
clear-cut solutions. What will vocational education be like
in the 1990's and beyond? With rapid technological changes
never before imaginable, will there be significant changes in
the structure, contents and directions of vocational education
systems in the coming decade? Should preparation for specific
available jobs remain the major basis for planning vocational
education programmes? Are our vocational education programmes
responsive enough to the needs of students, community and
employers? Is vocational education held in high esteem by
students, parents and the community or is it considered good
only for "second raters"? Should vocational education be
terminal or should there be provisions for upward mobility in
the system?

Coming from a developing country like Malaysia where vocational
education is a relatively new phenomenon when compared to
general education, these questions must seem especially
critical as the nation's desire to join the ranks of the
world's industrialised elite group can possibly be realised
only with the availability of a highly trained workforce. High
national expectations, therefore, can place the vocational
education system under a tremendous pressure and great
accountability to "deliver the goods" as it strives for further
improvement in both quantitative and qualitative terms.

I certainly do not profess to know all the answers. What I
will attempt to do, however, in this short paper is to
highlight some of our experiences in this interesting field of
what is termed "vocational education" with the hope that,
somewhere along the line, some of us may identify ourselves
with the problems and issues being raised and mutually benefit
from the ensuing discussions.

There definitely are no easy solutions to the issues
confronting vocational educators. Quite often we are faced
with programme objectives which are in conflict with one
another. For instance, making a programme too job specific
will often be at the expense of provisions for further
education and vice versa. However recent developments in
vocational education in Malaysia have shown that objectives
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and issues have to be clearly and explicitly addressed in order
to make our programmes more effective and "marketable".

The Position of Vocational Education

In many developing countries, vocational education has somehow
been relegated to the bottom of the educational hierarchy.
This is in spite of the fact that the rapid development of
science and technology in our present times requires education
to prepare students to face technological changes and to be
relevant to the world of work. Vocational education has a
large and major role to play, especially if technology is to be
applied to the problems of development, in terms of skilled and
trained manpower to carry out the task of economic development.

Significance of Vocational Education

In the broadest sense, and at the risk of over-generalising,
vocational education can be defined as "any kind of training
that relates to job and job skills". Available literature has
given varying definitions of vocational education in accordance
with varying levels of national industrial development and
requirements.

Vocational education, according to UNESCO, should be "an
integral part of an overall system of education and as such due
consideration should be given to its cultural content. It
should be more than training an individual for a given
occupation by providing the persons concerned with the
necessary skills and creditable knowledge, which should also,
in conjunction with general education, provide for the
development of personality and character, and foster the
capacity for understanding, judgement,
self-expression and adaptation to varying environment".

The role and importance of vocational education, especially in
an age of accelerated development of science, technology and
industrialisation, cannot be over-emphasised, more so for
developing countries. Many countries which are relatively
"young" in history and management of vocational education have
been "struggling" with its various definitions, role, structure
and position in relation to the national general education
system. We in Malaysia have not been spared from this
predicament. Through various trials and experimentations in
the planning and implementation of vocational education in
Malaysia, we certainly hope that we have managed to correct
some of the misgivings about vocational education and provided
it with some amount of self-respect in its present position in
the country's education heirarchy.

Vocational education is necessary in order to:
(a) raise the general technological literacy of the people to

face technological changes
(b) provide an infra-structure and a technological base for the

supply of skilled manpower
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(c) prepare men and women in such a way that they will be able
to meet technological changes and overcome unemployment due
to technological obsolescence

(d) provide greater democratisation in education and to serve
both individual and social needs.

Clearly Defined Aims and Objectives of Vocational Education

In line with the stated definition and role of vocational
education, it is obvious that there are enormous implications
for the vocational education curriculum. In the formulation of
curriculum in vocational education, it is essential to be able
to work from certain established principles. For the
curriculum to be relevant and in line with the needs of the
country, it is most important that relevant principles and
issues are clearly and carefully addressed.

Every nation's vocational education programme should have
clearly defined aims and objectives. These must be spelt out
in unequivocal terms. Sudden and frequent changes in
objectives will hinder the smooth development of vocational
education and its curriculum. Without a clearly defined
direction the curriculum will be subjected to incompatible
demands. It will be a curriculum without "objectivesu.
Without doubt curriculum contents must necessarily change from
time to time to reflect changing needs and technological
developments but the very basic and crucial principles of
vocational education must be explicitly defined and agreed upon
by all.

The Position of Vocational Education in Relation to the
National General Education System

This would have implications as regards the target group of
students for vocational education and the articulation of the
vocational education curriculum. Whatever the overall
objectives, the development of the curriculum must necessarily
be suited for the target group of students. The curriculum
must also reflect the articulation necessary for entry into
vocational education and for studies after vocational
education. It is needless to state here that vocational
education generally must not be terminal. To allow it to be so
would be wrong for the many students in the system who have the
ability to benefit from vocational education. In the context

of the changing nature of vocational education of today, the

fast changing technological advances and the trends and
directions of development of vocational education, to do so
would mean not understanding the nature and needs of present
day vocational education.

The Vocational Education Curriculum Must Reflect Changing
Technological Needs

The most substantial development for vocational education/
during the last few years and also for the near future, will be
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the response to the changing nature of vocational education
itself. This will be the biggest curriculum challenge for
vocational education planners and managers for the 1990's. In
many areas in vocational education, the world of work has moved
from the manual craft trade nature into a vocational education
of a higher technological, sophisticated and of a more
cognitive nature. This is brought about by developments in
electronics, robotics, miniaturisation, automation and a wide
range of futures technology. This changing trend will
accelerate in the years to come and is often difficult for the
vocational education curriculum which has traditionally been
manual craft and less cognitive in nattre. The curriculum must
necessarily now move to a different level of academic emphasis
and heed the call for higher levels of abilities in the
cognitive domain. There is a greater need for application,
analysis, evaluation and synthesis levels of abilities. The
curriculum must recognise and reflect this changing trend and
must also cater for the change of attitudes and perceptions of
vocational education that will inevitably come with these
technological changes.

General Education Components in Vocational Education

An often repeated criticism of the vocational education
curriculum is that it includes general education and that this
is a waste of time. General education may be wasted on
students who do not have the means or the desire to benefit
from it. It may be unnecessary for the still very manual trade
skill areas. However, many areas of vocational education do
need general education and vocational education students of
today will benefit from it. This is all the more true in view
of the above changing technological trends. In addition, it is
becoming more accepted everywhere that all programmes should
include a component of general education as modern life
requires increasingly a higher level of general education.
General education in the vocational education curriculum,
however, must be closely related to the needs of vocational
education. With the progress of modern industrial technology,
this component of general education becomes more important.
More and more traditional manual skills have given way to
modern machinery and equipment where the emphasis is moving
towards a more theoretical understanding rather than actual
total manipulative skills. It is relevant for the vocational
education curriculum planners to note that the craftsman of
today and tomorrow must know more about mathematics and science
than his predecessor. Providing up-to-date instruction in
these related general education components in the vocational
education curriculum is becoming as valuable as the instruction
given in trade skills.

The Broad-Based Vocational Education Curriculum

The amount of literature and arguments on this issue is as old
as vocational education itself. However this is proving
increasingly true as the changing trends is slowly but surely
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reinforcing the position. A re-statement of the need for a
broad-based curriculum in vocational education is as follows:
(a) it is needed to provide a broad foundation which gives

would-be workers greater flexibility and resilience to
changes in technology and changes in the employment market.
It is a guard against "technological obsolescence"

(b) technology is becoming more complex and the need is
increasingly towards more maturity and lower initial
training. The curriculum should be directed towards a
preparation of students that is initially broader in nature
and more specialised in later stages if necessary

(c) modern technologies need workers with a broader breath of
view, more knowledge and skills, and a greater adaptability
to change. Many vocational areas today require knowledge
in more than one area. Industrial changes today are
reducing or eliminating old skills and are creating dema.is
for new types of skills. "Vocational mobility" is
increasingly important in today's world of changing
technology. The uneducated or the narrowly trained becomes
obsolete and the cost of retraining today is prohibitively
high and very time consuming and tends to be very
inefficient in a vocational education system.

The need for a broad-based curriculum in vocational education
is being reinforced by day-to-day developments and the
direction of future trends. The need for a broad-based
curriculum should no longer be doubted.

Mini-Case Study 1 - The New Vocational Education System

Vocational education in Malaysia is carried out in Forms 4 and
5 (Grades 10 and 11) parallel to the general education streams.
A recent development in vocational education in Malaysia was
the introduction of a new system for vocational education in
1987 incorporating the above philosophies, objectives and
approaches.

Under the new vocational education system, students undergoing
a particular course follow a common curriculum in the first
year during which they undergo a continuous assessment system
and are given guidance and counselling. In this year, students
are able to determine their inclinations, interests and
capabilities in the fields which they have chosen. In the
second year, students are then given a choice to enter the more
academic concentrated vocational stream or the more practical
oriented skills stream. In the vocational stream, students are
given a strong emphasis on academic subjects and a
technological oriented studies to provide them with a better
foundation for a possible further education in technical
colleges and polytechnics without significantly affecting
vocational skill development at the required level. The
academic subjects taught are at par with similar subjects in
the general education streams. In the skills stream, students
are given more time on practical training to provide them with

a higher proficiency in trade skills as required by industry.
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students from the skills stream are also able to undergo more
advanced training at the vocational schools.

Besides these two-year courses, the system also provides short
and specialised programmes of one year duration. Students,
after completing Form 3 (Grade 9), who are interested in
pursuing vocational education but do not want to follow the two
year programmes, can enrol for the one-year basic short course
in a specific skill area. This course is a more practically
oriented programme than the two-year course and is designed to
meet industrially required skills standards. The new system
also has specialised one-year courses designed to cater for
students who have done well in their vocational studies and are
interested in pursuing further one-year advanced training in a
specialised vocational area.

The objectives and structure of the new vocational education
system is in line with the objectives of raising the general
technological literacy of the people to face technological
changes; to provide an infra-structure and a technological base
for the supply of skilled manpower; to prepare students to meet
technological changes and overcome technological obsolescence;
and to provide greater democratisation in education and to
serve both individual and social needs. It has in addition
managed to put in clearer perspective the position of
vocational education in relation to the national general
education system. The new system has also facilitated the
development of vocational education curriculum, that will meet
changing technological needs, that incluies general education
and that is broad-based.

Mini-Case Study 2 - A Total Coursework System for Engineering
Trade Courses

Practical work is an important component of vocational
education. To further complement the implementation of the new
vocational education system and the achievement of its
objectives of facing technological changes and to meet the
changing nature of a more sophisticated and cognitive
vocational education that calls for a greater need for the
abilities of application, analysis, evaluation and synthesis, a
total coursework system for engineering trades was developed
and implemented in 1987.

The practical projects in the coursework system were developed
through a skill matrix system and a criterion-referenced
evaluation zystem is extensively used. The coursework system
calls for self-evaluation by the students of their own
practical work in specially designed assessment forms which
leads towards a skill profiling of the students' practical
abilities. So that every student could have a copy of the
coursework book, the Ministry of Education, Malay.;ia, funded
the printing and dissemination of these materials to all
secondary vocational schools. Students could then have a
permanent record of all the practical projects carried out in a
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single document for presentation to would-be employers and
other interested parties.

The Vocational Education Curriculum - Future Needs

The curriculum in any educational programme can be considered
as one of the most critical components determining the success
or failure of the programme. This is also true in the c.e of
the vocational education curriculum. In fact, this issue is
more critical in the case of vocational education as it is
often under close scrutiny and not clearly understood readily
by a lot of people who will have no hesitation in levelling
constant criticism at and demanding unrealistic expectations
from vocational education.

The actual technical contents of the curriculum will often have
to change and be up-dated and up-graded. Various methodologies
exist for curriculum development in these areas. However/
certain principles of the curriculum should not change. Having
established these principles and issues, the curriculum is then
developed accordingly. This paper has attempted to address
this aspect of the vocational education curriculum and the
issues involved. To a large extent, it is based on the
Malaysian experience and the development and evolution of
vocational education in Malaysia. It is hoped that these views
and experiences find commonality and will be useful to other
developing countries, where vocational education is relatively
"young", slowly "maturing" and "searching for directions" to
evolve into a vocational education system that will take its
proper place in the hierarchy of the nation's education system.

Conclusion

I certainly do hope that some of the issues raised in this
paper will result in meaningful discussions that will be of
benefit to all of us. It is amazing to note that with all the
tremendous amount of research and development being carried out
throughout the world in this fascinating area of vocational
education* what we know today is still very much like a tip of
the ice-berg, with so much more that needs to be explored. As

we find solutions to existing issues, new issues begin to
emerge. With the sharing of experiences in conferences like
this and perhaps with a little patience, hopefully we can look
forward optimistically to providing more effective and
meaningful vocational education programmes in order to maximise
the potential of available human resources in our respective

countries.
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Recent Initiatives in Staff Development in Vocational Education in Scotland

Stuart M. Niven, Director,
School of Further Education and
Senior Assistant Principal of
Jordanhill College

Introduction

The purpose of this introduction is to describe briefly the arrangements for the delivery of
vocational education in Scotland as a backcloth against which to see the provision for staff
development. Vocational education, pre-service and in-service, fix craftsmen and
technicians, their counterparts in business and commerce, and support staff in the caring
professions is refened to as formal further edumtion (1). For administrative purposes this is
further divided by the Scottish Education Department (SED) into non-advanced ''urther
education (NAFE) and advanced further education (AFE).

NAFE makes provision for occupations such as bricklaying, welding, plumbing, catering,
secretarial work, retail distribution, motor vehicle mechanics, first line supervisors in
manufacturing industry, agricultural, fishing, horticultural and forestry work, textile
manufacture, nursery nursing and many more. The objectives of NAFE are predominantly
concerned with the abilities to recall, understand and apply basic information and skills. On
the other hand AFE makes provision for occupations where the additional abilities to analyse,
synthesise and evaluate are also very important in, for example, leisure and recreation
management, industrial design, engineering poduction technology, computing systems
analysis, surveying, travel and tourism, accountancy, insurance, marketing and banking.

The major providers of NAFE are 50 further education colleges which are supported by Local
Education Authorities (LEA) i.e. local government agencies. These colleges serve some
200,000 (2) students with 7000 academic staff. However a limited range of NAPE courses
are offered in secondary schools for pupils who have chosen to remain at school beyond the
statutory leaving age. There are in addition a few private agencies which provide a very
limited number of courses. Small numbers of course modules are also provided in some of
the Scottish Central Institutions. These are colleges which are funded by direct grant from
central government and which are controlled by boards of governors. The vast majority of
their work is at advanced and degree level.

In 1983 the SED introduced an Action Plan (3) for the reformation of NAFE which
culminated in the introduction of a single qualification. This qualification called the National
Certificate replaced a whole range of separate certificate and diploma awards. It is awarded
by the Scottish Vocational Education Council (SCOTVEC).

Linder the Action Plan the entire NAFE curriculum was reorganised into a modular form and

a vast catalogue of National Certificate modules - more than 2500 - has now been introduced.
This enables individual learners and/or their employers to concatinate modules into
programmes of study which best meet their needs.
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Each module is characterised by a unique descriptor (4) which includes as well as its name

and National Certificate catalogue number the following features:

a) a list of learning outcomes - usually four to six,

b) subject matter content or alternatively a statement of context in cases where the

module is process-centred,

c) suggested teaching/leanting methods for the delivery of the module,

and d) a recommended mode of assessment.

All modules are associated with forty hours of teaching/learning activity which also includes

the time for both formative and summative assessment.

The lecturers and teachers who deliver the modules are free to design and implement
whatever teaching/learning approaches they choose, provided the learner overtakes the
prescribed learning outcomes. Learning outcomes are sacrosanct Although methods of

assessment are strongly recommended, alternatives are acceptable where they are agreed in
advance by SCOTVEC external assessors.

A major overhaul of AFE is now under way (3). In the current piloting phase new and
replacement courses for the existing provision are being constructed in the form of units.
These units may be of variable size in terms of study time. Credits will be accumulated for
units successfully completed with a notional 40 hours of successful learning activity being

associated with one credit.

Three awards are available, viz:-

(1) Higher National Certificate

(2) Higher National Diploma

(3) Higher National Unit Certificate

12 credits

30 credits

The first two of these are awarded for groups of units in specific subjects, e.g. electrical
engineering, management, or even rock music performance. The thigl award offers learners

a means of recording individual units which have been successfully completed.

Staffing in Further Education Colleges

Hierarchical management structures arc the norm in the Scottishcolleges. Every college is
managed by a council which reports to the local education authority. Membership of the

councils represents the interests of the industries, businesses and the communities served by

the colleges.

The Principal of the college is in effect the chief executive officer of the college council. In

most cases the principal is supported by a vice-principal, a number of assistant principals,

heads of departments, senior lecturers, lecturers and a range of technical, administrative and
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secretazial support staff. Assistant principals commonly have college-wide responsibilities
for learning resources, staff developmem, marketing, etc. Heads of departments are
responsible for courses in particular fields of study, building technology, office arts, science

and mathematics, and so on. Senior lecturers are responsible to heads of departments for
particular aspects of the work of departments: for example, in a department of business
studies there might be senior lecturers responsible for word-processing, book-keeping,
business law, banking, etc.

The great majority of academic staff ate recruited to the further education service directly
from industty and commerce. Thus, for example, it is possible to be a practising department
store manager on a Friday and a lecturer in retail subjects in a college on the following
Monday, not by any means a straightforward transition. In a minmity of cases teachets from
secondary schools find posts in further education colleges and under the regulations
regarding preparation for secondary teaching in Scotland they will have undergone pre-
service initial training. However for the staff recruited from industry there is no pre-service
training for teaching in further education. There is no way of predicting sufficiently far in
advance what the demand is likely to be for lecturers in particular subject areas for a total
teaching fore of about 7000 which has an annual turnover of about 300 to 350. This was the
considered view of the committee of enquiry - the Robertson Committee (6) - which was set

up by the Sectetaty of State for Scotland to examine the entry of teaching staff into further
education and the provision for professional training. Following in the wake of this
committee's recommendations a panern of training has evolved which includes three main

areas of provision, viz:-

1. induction courses for newly appointed staff

2. initial training leading to a recognised teaching qualification

3. post-initial training opportunities to provide for continuing professional develvment.

Most of this training takes place in the School of Further Education (SFE) at Jordanhill
College of Education in Glasgow. The SFE is Scotland's national centre for staff and
curriculum development for further education. It is the sole agency which provides staff
development courses which lead to awards.

Until 1983 almost all staff development for furthereducation in Scotland had some
connection with the SFE. Recently however, Local Education Authorities have been
introducing in-house programmes of training in the funher education colleges themselves to

provide additional support for staff development relating to specific course provision in
individual colleges. These developments have been patchy: some colleges have done rather

better than others. In some colleges good arrangements have been made involving some

release from normal teaching duties but other colleges have been less well organised. Overall

there is a trend towards more systematic provision for staff development at local level but it is

not yet clear what the final arrangements might be. The remainder of this paper therefore
focuses on the national provision made by the SFE mainly for the 7000 lecturers in the further

education colleges.
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Induction Courses

The contribution of the SFE to the provision for the induction of new staff into the further
education service is described here briefly in the interests of completeness. Induction courses
into teaching in further education are provided by the SFE in the autumn term (September,
(ctober and November) and in the winter tam (January, , February and March). They take
the form of one week of attaulance at the SPE at the start of the term followed by tutorial
visits to coutse members in their own colleges where their teaching practice can be observed
and, if there are glarin deficiencies, re=dial help given. The course is rounded off by a
further two days of attendance at the SFE. These comes are intended to provide a teaching
survival kit which will prevent the onset of bad habits before the commencement of initial
training. Sometimes when there are sufficient numbers of new staff in a particular college -
fifteen or more - the SFE will send tutors to provide in-house training, thereby saving the cost
of sending staff to the national cenne.

Recent research by the Scottish Council for Research in Education (SCRE) (7) has shown that
although the SFE courses are well received they attract only a small proportion of the new
entrants to the profession. The inadequacy of existing provision in meeting needs locally and
nationally has been exposed and the necessity for the introduction of effective in-house
induction programmes is consequently a very live issue.

What the Robertson Committee had hoped for was that new entrants to the profession would
immediately be enrolled for initial training or at least would commence such training during
the first year of service. Given impetus from the SCRE research findings this may become

less of a pipe-dream.

Initial Training

The Certificate of Education (Further Education) awarded by Jordanhill College is a Teaching
Qualification (Further Education) - TQ(FE) - as prescribed in the 1967 regulationsgoverning
the entry to the teaching profession in Scotland. It is the hallmark of the professional teacher
in the further education service in Scotland and those who hold the qualification are entitled to
register with the General Teaching Council (GTC) for Scotland. The course is accredited by

the anc and validated by the Scottish Council for the Validazion of Courses for Teachers
(SCOVACT).

Prior to 1986 the TQ(FE) course was offered on a four-term thick sandwich fonnat made up

of one term of attendance at the SFE followed by two terms of teaching practice and
completed by a further term of attendance at the SFE. However in the early 1980's the further
education colleges found it more and more difficult to release staff to the course and numbers
dwindled steadily from an enrolment of just over 180 per year to fewer than 160. A very

substantial backlog of staff tiwaiting training built up. Scotland has always prided herself in
the levels of professional competence of the teaching force. The record of almost 80%
professional trained teaching staff which had been sustained throughout the 1970's and into

the 1980's was seriously endangered. The underlying cause had to be sought out and the

declining trend reversed.

The reason for the decline in the numbers of staff coming forward for training turned out to be

simple. The new modular arrangements for NAFE resulted in staffing constraints which
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gravely impeded the release from normal teaching duties. No longer could the luxury of "off-
the-job" training in full academic term blocks be afforded. Although staff could be given
remission from teaching it could not be for lengthy periods: it had to be on a proportion of
hours per week. A chnle had to be made in the ratio of "on-the-job" to "off-the-job"
dimensions of initial training but this posed the question of how it might be achieved (8).

The answer lay in adopting a task-centred approach allied to teaching/learning at a distance

which counted on three kinds of support:-

1) regular tutorial visits to course members at their place of work

2) a telephone tutorial service

and 3) trained mentors in the course members' own colleges.

Agreement was reached with the SED, GTC employers and lecturers' professional
organisations (trade unions) for the introduction of a delivery system for initial training
which, while incorporating new ideas, was at least as demanding as the course it replaced.
This innovation halted the decline in the numbers coming forward for training and then
reversed it to a point where recruitment to the most recent course stood at 200.

Under the new arrangements the hours of study remain the same, 1200 hours, but of that 900

hours now take place in the course members' own colleges. Remission from 200 hours of
class contact activity is granted to course members to undertake the distance learning work in

addition to the 300 hours of block release to the SFE. The new course extends over five terms
and is arranged in seven blocks as shown in the following table.

Year
Block 1 Four weeks of continuous full-time attendance at the School of Further

Education during April/May or alternatively May/ June

Block 2 Distance Teaching/Learning and Tutorial Visits during September, October and

November

Block 3 One week of full-time attendance at the School of Further Education in

December

Block 4 Distance Teaching/Learning and Tutorial Visitsduring January, February, Matth

and early April

Year 2
Block 5 Four weeks of continuous full-time attendance at the School of Further

Education during April/May or alternatively May/June .

Block 6 Distance Teaching/Learning and Tutorial Visits during September, October and

November

Block 7 One week of full-time attendance at the School of Further Education in

December
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The Curriculum

The course is concerned with promoting the abilities, skills and attitudes of the self-
monitoring professional teacher. It addresses the practical tasks of teaching in a variety of
settings, classroom, laboratory, workshop and it also examines wider issues affecting
professional practice.

There are three main components, viz:-

1. "Teaching Methods" which is concerned with the development of teaching
competencies.

2. "Theories of the Instructional Process" which is concerned with the theoretical
underpinning of practice.

3. "Education Studies" which are concerned with wider issues relating to the further
education system and the

Task-centred teaching methods together with independent study exeleises have been adopted
for all three components. Tasks are described and discussed in blocks 1, 3 and 5 and carried
out in blocks 2, 4, 6 and 7. Some of the tasks relate to planning and preparation for teaching
together with the maintenance of a record of professional practice. Others focus on
curriculum development as well as the exploration of current issues and future trends in
vocational education.

The range of tasks is kept under review and in the most recent course these tasks were as
follows:-

1. Record of Professional Practice. Course members are requited to maintain a recotd
of their professional practice throughout the course. A record book is supplied to help
course members monitor the effectiveness of their own teaching during Blocks 2, 4 and
6. Used in conjunction with written comments made by tutors on tutorial visits, this is
used as a basis for discussion during Blocks 3, 5 and 7 at Jordanhill.

2. Education Studies. In Block 1 course members are introduced to considerations about
the nature of vocational education and the further education system in Scotland.
During Block 2 these studies are extended using distance teaching packages to the
provision made in three other countries, the USA, USSR and Tanzania. This work is
formally examined at the beginning of Block 3.

3. Lesson Planning Exercise. This exercise is introduced in Block 1, completed in Block
2 and discussed in group sessions in Block 3. Course members are required to produce
detailed lesson plans for 8 hours teaching/learning. Plans should demonstrate that
realistic consideration has been given to an overview of the factors which put the lesson
plan in context, a statement of inivntions, a strategy for assessment; a description of
teaching/leaning methods, utilisation of resources, and strategies for evaluation.

4. Theories of the Instructional Process. In Block 1 course members arc led to an
understanding of human potential for intellectual and personal growth through



acquisition of cognitive, social and practical skills. This work is extended to Block 2
and formally examined at the start of Block 3. Thereafter in Blocks 2, 3 and 4 course
members ate required to examine the relation and application of one learning principle

to a learning programme relevant to a particular group of further education studens and
to submit a teport of 2000 to 3000 wonis.

5. Elements of the Curriculum. Course members are introduced to wider considerations
of the cuniculum in Block 3. They are then given a distance learning package which
they must complete in Block 4 to pave the way for a very substantial curriculum
development exercise in Block 7. The package is designed to help course members
consider in detail various aspects of the concept 'curriculum', to develop a model of the
elements that make up a curriculum, and to consider their own role in curriculum
design and development All tasks in this package are self-assessed.

Thematic Studies. Course members study two educational themes in depth during
Block 5. These result in the submission of two teports which must show evidence of

reading, analysis and evaluation of developments in the chosen fields, and the
relationship of material studied to course members' own professional situations.
Members are currently able to select themes from the list below:

(a) Understanding People

(b) The Social Psychology of the Interview

(c) Learning to Teach in Further Education: The Development of Mining for

Teaching in Vocational Education in Scotland

(d) Society and Education

(e) Education, Vocational Preparation, Life and Leisure in Eastern and Northern

Europe

(f) From Butler to Thatcher 1944-1988: British Educational 'Revolution' and

Scottish Consequence

(g) A Study of Educational Thought

(h) Evolution of Post-School Education

(i) Information About China's Education

(j) Theory and Practice of Comparative Education

(k) Education in a Multicultural Society

(I) Industrial Management Skills

(m) Aspects of Social Education

55 6 I



7. Curriculum Development In Blocks 5 and 6 course members are set an extensive
exercise which gives experience of curriculum design including aspects of planning,
implementation, evaluation and revision. The exercise draws, where appropriate, on
the concepts learned in the Teaching Methods, Theories of the Instructional Pmcess
and Education St Wits components of the course. This exercise involves the
completion of an assignment of 5000 words or equivalent.

Profemional Development Project. During Block 7 course members, divided into
project groups of about eight am required to undertake a major case study based on a
hypothetical FE college in Scotland. It entails considering the design of a short staff
development course, the design of a scheme for on-going staff development and the
design of a curriculum innovation system for the whole college. This is a team
building activity and it is informally assessed by tutors.

Tutorial and Counselling Services for Initial Training

Reference has already been made to three kinds of services provided for course members,
viz:

(a) visits by SFE staff to course members in their own colleges

(b) telephone tutoring where students can be in contact with SFE staff on a regular
basis

and (c) day-to-day support by mentors.

The first two of these, (a) and (b), require little explanation. There is a total of eight tutorial
visits, spread over the distance teaching blocks, 2, 4 and 6. During these visits guidance and
supervision is given in relation to the tasks in hand. In addition, on five occasions there are
assessments of teaching performance. A telephone tutorial session is always initiated by SFE
staff a week or so in advance of each tutorial visit but additional help may be sought from
tutors at any time.

The mentoring system has financial backing from management and is approved by central
government, i.e. the SED, and the lecturers professional organisations, i.e. the teaching
unions. All mentors must hold an appropriate teaching qualification. They must also occupy
posts at the level of senior lecturer or above and they must have a place in the management
structure of their colleges. Nominations for the appointment of mentors are made to the SFE
by the various further education colleges and central institutions which support the TQ(FE)
course. Appointments are only ratified after successful completion of the induction course for
prospective mentors which is provided annually by the SFE. At the time of writing there are
173 approved mentors in post.

Broad guidelines are prescribed for the mentor role. These specify responsibilities in relation

to the administration and management of the distance teaching parts of the course ani they
assign to the mentor the task of academic counsellor. At the time the new course
arrangements were being negotiated with unions, employers and the SED there was pressure
from one or two LEA's to be very specific about mentor duties. This was resisted however



since the balance of opinion favoured broad guidelines in the first instance which could be
fleshed out later in the light of experience.

One issue proved contentious: the locus of mentors in the formal assessment process.
and unions agreed that mentors should not be required to make judgments about

teaching competence of their junior colleagues. The GTC took the opposite view, arguing
the mentors were very well placed to appraise the performance of course members. The

employer/union view prevailed and the job of formal assessnwnt of course members is
assigned exclusively to the staff of the SFE However recent changes in the conditions of
service of further education lecturers seem likely to result in the introduction of staff appraisal
systems and the debate about the locus of the mentor in the formal assessment may well re-
emerge.

The fleshing out process mentioned above is now under way. Funds were made available by
the SED for a modest research study of a selection from the mentoring systems which had
been put in place by different colleges (9). No best system has been identified but a number
of examples of best practice are described in the project report. The research indicates that it
is neither possible nor desirable to devise a single mentoring system which would be
applicable in all colleges but colleges are advised to bear the following points in mind when
reviewing their systems:-

1. systems should be pro-active, not reactive

2. whenever possible all course members in a college should have some common
remission from teaching duties to enable them to meet as a group with mentors

3. where colleges operate on more than one campus consideration should be given to the
provision of mentoring services at each site where there are course members.

In addition to this research study the opinions of all mentors have been sought as to the scope
and purpose of mentoring. It is likely that an enhanced tutorial function for mentors will be
proposed at the quinquennial course review.

Post-Initial Award-Bearing Courses

In order to facilitate the 1983 reformation of NAPE the SED set up various working parties
and task groups. One task group was given the job of exploring the staff development
implications of the reform. Although important changes in initial training were necessary
wider needs were identified for programmes which would provide familiarisation with the
new curriculum for all further education lecturers. These considerations led to growing
recognition for the concept of continuing professional development. The SFE was invited to
devise a staff development scheme beyond initial training which would provide a central
thrust to continuing professional development at national level.

As with the new arrangements for initial training employers, unions and the SED were
consulted about possibilities and in 1986 a scheme for award-bearing post-initial courses was
approved by these bodies and validated by the SCOVACT. These courses are open to further
education lecturers who hold an approved - by the GTC - initial training for teaching
qualification.



The courses seek to extend and develop professional knowledge, skills and attitudes by
requiring course members to:

a) adopt an analytical, problem-solving approach to educational and related problems

b) consider alternative approaches to teaching and learning

and c) produce teaching and learning support materials.

They take the form of concatenations of modules selected from an "a la carte" nvnu to meet
the particular needs of individual lecturers. Mice of curriculum is held to be especially
desirable and the responsibility for coherence of programmes of studies is delegated to course
members under guidance from SFE staff and staff tutors in the further education colleges.

Each single module attracts one study credit and demands the equivalent of thirty hours of
class contact supported by roughly the same amount of private study. Double modules - 60
hours each - are available and they attract two credits. These may only be taken after eight
single modules have been completed.

Awards are made on the basis of credits accumulated, viz:

1. Certificate in Post-School Education Studies 4 credits

2. Diploma on Post-School Education Studies - 12 credits

3. B.Ed. in Post-School Education Studies - 16 credits

Candidates for the degree must include at least one double module in their programmes of
study. Certificate and Diploma awards are made by Jordanhill College of Education and the
Degree award is made by the Unhersity of Glasgow.

Modules are delivered in a variety of modes: some require attendance at the SFE for up to
five days and, of course, this necessitates release from teaching duties. Others are provided
wholly or in part by distance teaching methods. Flexibility of delivery is ofparamount
importance to make career development opportunities equally available to staff in colleges far
from and near to the SFE. If ten or more course members in any one college or in any group
of colleges in a region wish to study the same module at the same time special arrangements
can be made for it to be delivered on an outreach basis in a local college.

Modules are classified in six categories:

A Teaching and Learning

These modules are concerned with the activities of teachers and learners and their
interactions, e.g.
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A3 Design of Games and Simulations
AS Introduction to Study Strategies
A7 Self-appraisal of Teaching Performance

B Curriculum Development

Modules in this category relate to specific curriculum issues, e.g.

B2 Curriculum Development in National Certificate Modules
B5 Open Learning: Management of an Open Learning Scheme

C Educational Management

For those course members who want it the range of modules available under this
heading gives systematic coverage of the subject, e.g.

C3 Induction Training
C5 The Marketing Approach to Post-School Education
C6 Computer Literacy

D Special Educational Needs

These modules provide course members with a knowlvige of the nature of special
educational needs and the problems associated with them, e.g.

Dl Students with Special Educational Needs
1)2 Learning Difficulties in Post-School Education

E Guidance and Counselling

Modules in this category are intended to help develop awareness of guidance and
counselling matters and to provide course members with opportunities to develop
specific skills, e.g.

E3 Guidance Services in Post-School Education
E4 Student Supervision
ES Stress Management

F Current Educational Issues

The purpose of this group of modules is to provide the opportunity for the examination
of issues which cross over the boundazies of the other modules and which deal in a
more general way with the relationship between education and society, e.g.

Fl Women, Education and Employment
F2 Data Analysis

Each year new modules are designed by SFE staff and taken to a validation committee for
approval before they are incorporated into the module catalogue. The committee operates on
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a partnership arrangement with delegatal powers and membership drawn from the
scovAcr, the University of Glasgow and lonlanhill College. This partnership for
validation means that new module development is comparatively unencumbered by

bureaucratic procedures.

At the present time there are 29 modules in the catalogue and there are more than 2.50 course
members enrolled for the degree. About three-quarters of lecturers in further education have
technical as distinct from degree qualifications and these new courses present a unique
opportunity for this majority to attain the same status as their graduate colleagues. In so doing

they feel that promotion prospects are equalised.

Post-Graduate Courses in Education for Further Education Staff

The University of Glasgow has a very long tradition of providingquality post-graduate

courses in education for experienced teachers and education administrators and in 1984 with

the aid of the SFE extended this provision to the furthereducation sector. A new M.Ed. (FE)
degree was mounted which consistal of eight 60 hour modules, viz:

1. The Provision of Further Education in Scotland

2. Curriculum Issues in Further Education

3. Adult Education

4. Theory of Education

5. Seminars on Contemporary Issues in Education

6. & 7. Major or Minor Research Exercise in the field of Further Education

7. & 8. Optional Study

Modules 1 and 2 are taught by the SFE using dis:ance learning methods and research studies -

modules 7 and 8 - involving further or vocational education topics art supervised jointly by
SFE and University staff. (Where a programme of study includes amajor research exercise
only one optional study is taken while programmes which include a minor research exercise
require two optional studies). Later in 1985 Aberdeen University incorporated the SFE

modules into its M.Ed. programme and discussions are presently under way with the
University of Dundee with a view to extending the SFE provision even more widely.

The post-graduate degrees have attracted only very small numbers, perhaps due to difficulties

of the attendance requirements for the more traditionally taught University modules
compared to the SFE ones. Plans are afoot to introduce a ncw M.Litt. (FE) however which

will be a research-based degree delivered on an open learning mode. This degree will meet

the general criteria of accessibility applied to other SFE courses and consequently will be

equally available to all graduate teaching staff in Scottish Further Education colleges.
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Staff Development for College Principals

None of the initiatives reported so far have been particularly appropriate to further education
college principals. There is little attraction in award-bearing courses for those who have
reached the summit of their profession but opportunities are needed for continuing
professional development which are every bit as important as those of the unpromoted staff.
In recognition of this need the SED, with the approval of employers and the Association of
Principals of Colleges (APC) and under the guidance of a steering committee, made funds
available to give every principal of a further education college in Scotland an opportunity to
take part in an "action research" project relating to an aspect of management of further
education. Almost every college principal has accepted the invitation to take part in the
project.

Five working groups of principals have been formed, each supported by an assessor from the
SED who is one of HMII (FE), a member of the Association of Directors of Education in
Scotland - which is essentially the employers organisation - and two senior members of staff
from the SFE. Each group is asked to investigate and report on a particular aspect of further
education management at a seminar to be held in September 1989.

The topics under consideration are:

a) Curriculum Management

b) The Organisation of Marketing

c) Staff Development

d) Management Roles at Various Levels

e) Resource Organisation and Utilisation

Progress reports submitted to the steering committee in November 1988 would suggest that -
at least as far as Scotland is concerned - a new and highly acceptable approach to staff
development for its most senior managers is emerging. Clearly it is too early to be able to
judge how effective the project will be but the signs are promising.
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VOCATIONAL EDUCATION: AN INTERNATIONAL PERSPECTIVE
De lino I. Hickey IND

Interim Dean of Professional Studies
Keene State College

Keene. NH 03431
USA

When asked to give/write a paper on vocational education around the
world I found this an awesome task and responsibility. How could I, an
American with experience with our system of delivery of vocational education.
comment on the variety and permutations of vocational education world wide?
My own research on the coordination of funds between two pieces of federal
legislation, the Job Training Partnership Act and the Carl Perkins Vocational
Education Act indicated that the lool environment (defined in the broadest
possible way) needs the opportunity and flexibility to address its unique
situations in delivering services. The "culture" of a particular part of my own
country would determine the relationship between the actors funded by the Job
Training Partnership Act (Department of Labor) and those funded by the Carl
Perkins Legislation (Department of Education). Knowing this, and trying to put
it in the context of a world perspective, bad led me to divide my paper into the
following sections: Governance, New Governmental Initiatives, New
Technologies, The Role of Business and Industry in Vocational Education.

Extensive review of the literature is not a substitute for qualitative pri-
mary data collection; generalizations drawn from the literature are just that, the
subtleties can sometimes be lost. In trying to present both a concise and am-
rate picture of the situation there is always the fear that the complex set of dy-
namics in each country could be oversimplified. Having said that the literature
points to many startling cross-cultural similarities.

The intent of this paper is to give the practitioner a global perspective
and some direction in considering implementation of programming to prepare
individuals for the world of work, maximizing success in the development and
delivery of services. For the purposes of this paper vocational education will be
defined as education and training that directly prepares individuals for the
world of work. It may happen at the secondm y school level, post-secondary
school level, in a supervised work setting, or in a specially designed program.

GOVERNANCE
Given the variety of cultures and levels of economic development of

countries the biggest concerns surrounding governance are: one, who and which
agencies should be providing training; two, philosophical differences between
the education community and the employment and training community as to
how the training should be delivered. The literature supports the tension that
exists between Departments of Labor and Departments of Education world-wide,
This rift is played out at the program level in limited coordination of program
offerings., sharing of expertize and equipment. The difficulty with mandated
federal legislation for any country is that public policy designed at the national
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level cannot respond to regional differences; however, to work, it must be
flexible enough to allow for response to the local environment.

NEW GOVERNMENT INITATIVES
Many countries have acknowledged both the need for local flexibility and

the need to coordinate the efforts of employment and training programs funded
by different federal agencies.
* The Turkish government in close collaboration with related agencies and
coordination with vocational education was able to respond to an influx in their
cities by revamping their entire vocational system of training.

The European communities Joint Council of Employment and Education Minis-
ters have agreed to provide, without cost, a six to twelve month training pro-
gram to individuals after completion of a full compulsory education program.
This training is designed to take place within the national policies and practices
of the respective countries. As stated above it is critical that the programs lit"
into the context of the amity. Also striking is that these programs are avail-
able to individuals after completing school so they are not in competition with
the existing educational structures.
* Reform in tire United Kingdom provides for a more independent local
education authority that is linked directly with local employers.
* Youth Guarantee in Victoria, Australia was designed to provide full-time train-
ing/education and or work study in the public sector and liaison with TAFE.
All of the aforementioned programs are attempts by governments to address
the overwhelming problems related to unemployment and an unskilled wag(
force

NEW TECHNOLOGIES
Great concern exists world-wide regarding developing a work-force that

is technologically skilled. Countries are concerned about their position in the
world market . Can they compete? How does vocational education fit into the
training of individuals for the new technology? Industrialized as well as devel-
oping countries are faced with the same dilemma regarding high technology.
How much emphasis should we place on it in our schools? The effects of the
new and emerging technology are world-wide; but, the unique environment of
each country must be kept in mind. How the technology will be used and per-
ceived will vary. This is a revolution, or evolution, that is only beginning. De-
veloping countries will not need to proceed along the traditional lines of indus-
trialization from manufacturing to high technology. They can currently access
the same information, given our sophisticated telecommunications systems.
Turkey is as concerned as Australia, New Zealand, Malaysia, Japan, the
Philippines, Europe and the United States regrding the technological
preparation of their young people.
The following initiatives are taking place to address this concern:
* In the United States as well as other countries it has been realized that voca-
tional education needs to work more closely with business and industry in pro-
viding state-of-the-art training.
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* In New Zealand industry provides training manuals and materials and act as
"tutors" to help upgrade training.
* Samoa uses telecommunications to bring up-to-date training to its citizens.

The PEP programs in Australia is an attempt to provide specialized technologi-
cal training.

The United States is seeing major shifts in production, marketing and skilled
employment requirements as a result of international technological change.
The concern that our whools are not doing enough to train students and that our
equipment is outdated and in short supply is expressed throughout the litera-
ture. The literature supports the need for a work frau with strong general skills
which enable workers to be flexible in transferring their skills to new applica-
tions as technology advances. There is uncertainty as to the percentage a coun-
try's work force that will be involved in the new technology: however, concern
exists in many countries that currently too few individuals have the technologi-
cal training needed to compete in todays world market.

An acknowledged challenge is that the new technologies are being devel-
oped outside of the educational system; thus, the relationship with business and
industry is critical. In spite of our collective recognition that new technologies
must be an integral part of vocational curriculum, the lack of state-of-the-art
equipment is expressed by vocational teachers in the United States, India, In-
donesia, Malaysia, Singapore, Thailand as well as Australia.

ROLE OF BUSINESS AND INDUSTRY IN VOCATIONAL EDUCATION
Business and industry have a great deal to offer in terms of providing
equipment and training to the vocational education system.
* The commission of European Communities addressed the need for this cooper-
ation by setting up a tripartite committee of governments employers and trade
unions from all the member states.
* Union objectives in Australia are being considered in the context of the indus-
trial environment and with commitment and collaboration with the government,
employers, the community as well as those receiving the training.

The German dual system in which employers provide training and the col-
leges recognize that training is probably the best example of school industry
trade union collaboration.
* In Japan the educational system is broad-based; training begins on the job,
provided by the employer. Most sizable firms have training schools often equal
to college and universities.

CONCLUSIONS
The following conclusions are drawn from the literature as well as per-

sonal research of over 100 hours of interviews with key actors in the vocational
system in my own country.
* AU agencies need to work together cooperatively in order to most effectively
provide the appropriate training models.
* Federal legislation needs to provide incentives for agencies to work together.
* Impediments to cooperation between agencies and business/industry
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need to be removed from legislation.
Governments need to provide a protective umbrella for risk-taking in cooper-

ation between agencies and organizations.
* Success needs to be measured in the context of the local environments rather
than national or international norms.

Education and training can be transported from country to country but must
be adapted to the culture and environment of that country.

New technologies are going to greatly influence our future. The extent of the
influence and how to prepare for it is of some debate.

Vocational education actors want more access to new equipment and training.
New technologies provide developing countries and industrialized countries

with nearly equal access to information.
Business/industry and vocational education need to work together to insure an

educated work force.
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WORKSHOP A

Theme: Learning styles in vocational education.

Monday March 13. 11.30 am; Thursday March 16. 11.00 am.

Adelaide Room 1

Mr. John E. Nelson. Manager of International Activities Agency
for Instructional Technology, Bloomington, Indiana USA.
Teaching Learning Skills as a Foundation for Technical
Training.

Dr. David Ross. Instructional Designer, Division of External
and Continuing Education, Darling Downs Institute of Advanced
Education. Approaches to Instructional Strategies for an
Information Based Society.

Professor Marcelle Hardy. Research Coordinator in Vocational
Education, University of Quebec at Montreal, Canada.
Socialisation and Cognitive Processes in the Appropriation of
Technico-scientific Knowledge in Vocational Nigh School,

Dr. Wu Ming Hsiung. National Taiwan Normal University. An
Experimental Study of Incorporating Creative and Inventive
Concepts in Vocational Nigh School Curricula.

Mr. Keith Cove. VCAB/TAFE Liaison Officer, Victorian Curriculum
and Assessment Board. Teaching and Learning In TAFE. Does
TAFE sell its students short?
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Teaching Learning Skills as a Foundation for Technical Training

Focusing on
The Principles qf Team:logy Project

John E. Nelson
Manager of International Activities
Agency for Instructional Technology

ABSTRACT: Educators must be concerned with how and what students learn. Students
must be able to learn as efficiently as technicians are expected to work. This session is
about creating instructional materials that will teach the knowledge and skills that must
precede technical training. It will focus on the cooperative development process used by the
Agency for Instructional Technology and American and Canadian educators to produce the
PRINCIPLES OF TECHNOLOGY pedagogy and learning materials.

The Agency for Instructional Technology (NT) designs curricula and produces learning
materials for American-Canadian schools. Evolving from a television library begun in
1962, AIT was established in 1973 to strengthen education through technology. In
cooperation with state and provincial agencies. AIT produces and distributes video-,
computer-, and text-based instructional materials. AIT is a non-prom organization.

Introduction
Rapid technological change requires workers to update their knowletIml of new equipment
and processes frequently. Consider the changing role of workers wnri'repair oMce
equipment. Threnty-ilve years ago offices had manual typewriters that were repaired by
"typewriter mechanics." They were mechanics in the literal sense -- they dealt with
physical principles of mechanical systems. Then electric typewriters began to appear and
mechanics had to learn some of the principles of electrical systems.

Now many offices have electronic typewriters, word processors, computers, optical readers,
and ink-jet and laser printers. Technicians must understand mechanical, electrical, fluid.
and thermal systems just to work on the modern equivalent of a typewriter/

How can we. as educators, help students prepare for constantly changing workplaces? What
should we teach them in preparation for careers as technicians?

Basic job information? The skills to apply that information? Self-management
of thinking behavior? Good work attitudes? The motor skills to perform the
j ob?

In this paper we will examine those questions by exploring educational theory. We will
identify the learning skills that technicians must acquire. We will then examine how those
learning skills can be incorporated into a basic course for technicians, using an applied
science pedagogy as the example. Finally, we will examine the method used by the Agency
for Instructional Technology to create curricular materials.

Learning Skills

Learning involves more than Just memorizing information. In fact, five broad categories of

learning can he identified ano defined in performance terms:

informationverbally stating facts or generalizations.

intellectual skills applying learned information.

cognitive strategies self-managing learning.

attitudes choosing personal action.

motor skills executing bodily movement (Copt. 1974).
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Consider an example from primary school -- a mathematics lesson for ten-year-olds about
determining the area of a rectangle. The basic lesson begins wtth "area equals length times
width" or "A = L x W." That information, by itself, is not very useful because it does not teach
the student to use the formula. To prepare a future worker, tlie lesson should include
applying the formula in real-life situations an intellectual skill. 'lb enable the worker to
adapt to changing demands in the workplace. the lesson should include inferring "W = A / L"

a cognitive Etrategy. Furthermore, the lesson should supply opprtunities for practice in
writing the numbers and formula and help students become comfortable with mathematics

a motor skill and an attitude, respectively.

AIT used this approach in MATH WORKS. a mathematics pedagogy presented in twenty-
eight 15-minute instructional video programs for fifth-grade students. The first program
does not simply present information by sta "A =I L x W"; instead, students witness their
peers using the discovery process to infer the formula. By observation, students learn to use
intellectual skills, such as problem-solving, to apply known rules to new situations. They
learn to use cognitive strategies. such as critical thinking, to manage their own learning
processes. They devebp positive attitudes towards mathematics by watching peers
successfully cope with a difficult problem.

Teaching all five categories of learning skills ought to precede technical training. How to
learn should be taught throughout education (Sloan, 1980). Also, learning skills should be
taught in all curricula. The case for teaching learning skills, such as problem-solving,
within the science curriculum is argued by U.S. Secretary of Education William Bennett:

In science as in math, students should not simply be shown results. Theories
should be explained, so that students can understand why they are useful.
Science is not a blueprint for unthinking memorization. Students should learn
how to solve problems, but they must also learn why their problem-solving
techniques work. (Bennett. 1987)

It is the role of education to prepare students for entry-level postilions or training by
teaching all ilve learning skills. In order to teach these skills, teachers must have
appropriate tools. Following is an example of such a tool. an applied science pedagogy..

PRINCWIZS OF TECHNOLOGY

PRINCIPLES OF TECHNOLOGY is an applied physics curriculum for secondary vocational
and technical students. It emphasizes problem-solving and consists of 1.500 pages of
student reading in 14 texts. 76 instructional videos, and 14 teacher's guides complete with
laboratory experiments, mathematics skill exercises, and demonstrations. It is offered as a
two-year course, taught one hour a day for 180 days each year. in U.S. and Canadian
schools.

This pedAgogy has been adopted by 47 states. In his James Madison High SchooL A
Curriculum far American Students Secretary of Education Bennett recently recommended
"Principles of Technology" as an alternative to "Physics" for graduation credit in secondary
schools.

PRINCIPLES OF TECHNOLOGY was created because only two percent of American
vocational students were studying physics! To combat this dismal acceptance of
traditional, theoretical physics courses, vocational educators created a new pedagogy that
(1) tetwhes applied, rather than theoretical, physics; (2) emphasizes the analogous behavior
of the four energy systems: and (3) focuses on problem-solving.

In PRINCIPLES OF TECHNOLOGY students spend 40 percent of their time in "hands-on"
learning and 20 percent in mathematics labs. They study 14 principles as they relate to four
energy systems. For example, the first unit teaches "force" as it is known in the four energy
systems:

force in mechanical systems
pressure influid systems
voltage in electrical systems
temperature in thermal syster .s
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Each of the 14 units deals with one principle as it applies to the four energy systems:

1) Force
2) Work
3) Rate
4) Resistance
5) Energy

6) Power
7) Force Transformers
8) Momentum
9) Waves and Vibrations

10) Energy Convertors

11) Transducers
12) Radiation
13) Optical Systems
14) Time Constants

The course helps students think in terms of systems instead of narrow specializations,
enabling them to adapt and retrain more easily than if they had learned only a few skills.

PRINCIPLES OF TECHNOLOGY helps teachers create lessons that draw on resources far
removed from the classroom. For example, video sequences about mechanical resistance
teach "drag force" by showing airplanes in flight, with graphic overlays Illustrating the
concepts. They teach "friction" by showing the brakes on the flight deck of an aircraft
carrier stop a jet airplane in two seconds. Through video, teathers can bring experts and
their demonstrations into classrooms and yet remain entirely in control of interaction
with the students and the way the program is shaped into learning experiences. By doing so.
teachers are finding that more students are ed in learning more of the time, that those
who miss the impact of one medium may be ected by another.

PRINCIPLFS OF TECHNOLOGY was developed by AIT, a consortium of 49 state and
provincial education agencies, and the Center for Occupational Research and Development.
It is one of 25 video-, computer-, or text-based pedagogies that AIT and American-Canadian
education agencies have developed cooperatively. It relied extensively on formative
evaluation and was tested by the consortium in 75 schools while it was being produced.
Following is a description of the process used by AlT to create materials such as
PRINCIPLES OF TECHNOLOGY.

Instructional Design and Formative Evaluation
Teachers cannot create tools like PRINCIPLES OF TECHNOLOGY by themselves: they lack
the time, materials, expertise, and funding. Successful learning materials must have high
technical, creative, and instructional quality. They should be integrated with other media
so that they complement other classroom activities. They should have a carefully
considered sequence of instruction, with each lesson building on preceding lessons.
Finally, the content of the series of lessons should be new enough to facilitate improvement
in classroom practice. but not so new as to require disruption of existing curricula
(Middleton, 1979).

These learning materials must be created by experts who understand the science of teaching.
For example, Mrs instructional designers cite the following principles of learning:

Active participationforcing students to think along with the presentation.
Sequencing from the simple to the complex, the familiar to the unfamiliar.
Chunking presenting the right amount of information for the development

level of the students.
Congruency eliminating whatever is not tightly relevant (Thiagarajan,
1988).

Adherence to these principles allows the creation of highly sophisticated materials. The
MATH WORKS video mentioned earlier contains a dramatic vignette about two children
coping with a mathematical modeling problem. One of them has a rigid, literal perspective
and cannot comprehend abstractions (a cognitive strategy): the other child gradually offers
enlightenment with the recurring use of one simple word: "pretend." The program also
presents the same information about a mathematical formula in three different situations:
live-action drama, a studio-based teacher, and cell-animation. Thus, students are exposed
to repetitive messages from different points of view, each presented in highly motivating
situations.

The instructional design of AIT proralifiing is verified through evaluation by teachers
and other subject-matter experts: subsequent production of learning materials is based on
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that design. The materials then go through formative evaluation with preliminary drafts of
scripts, videos, and teaches guides being tested and then modified as the research suggests.
Formative evaluation focuses on fou- criteria: student attention to the lesson, student
comprehension of content, the nature of classroom interaction stimulated by the lesson,
and the appeal of the lesson to students and teachers (Middleton, 1979).

The ATT Cooperative Development Process

MT funds cuniculum design and production of learning materials by forming a consortium
of interested state and provincial education agencies in the U.S. and Canada. When a
consortium funds a project (in the case of PRINCIPLES OF TECHNOLOGY, 49 agencies
supplied alma four million dollars). it Is nd just linane1411 production, but uultIng as
many as 60 educatice agencies in the design and evaluation of pedagogic materials.
Subsequently, the schcols within these member agencies have unlimited rights to use the
materials for 12 years.

These programs have been successful because the cooperating agencies have committed
their time and energy, as well as their intellectual and financial resources, to make sure the
materials are designed and produced to meet their own needs. In addition, the states and
provinces have worked to ensure that teachers have access to the programmim, are trained
to use it, and have the necessary related resources to facilitate its effective use.

Adapting MT Materials
To use PRINCIPLES OF TECKNOLOGY outside English-speaking North America, many
changes may have to be made: translations, technical conversion of videotapes, and
cultural adaptations of the programs. The adaptation process relies on the AIT
instructional design used to create the original materials: it assists in the creation of
quality, locally attuned, educational materials. MT offers, and encourages agencies to use.
its formative evaluation process during adaptation. ensuring that the new programs are
suited to the new students.

In some cases, English-speaking schools outside the United States and Canada use the
prqgrams as they were originally produced. In other cases, the p are translated, a
local host is added, or new printed material is created to assist st=itutsinders
Occasionally, new video footage is produced to ensure that the programs present 1
cultural values. In all cases careful attention is paid to the creation of programs that meet
local curriculum needs.

I: *I 1

There are several examples of this transfer of instructional technology. PRINCIPLES OF
TECHNOLOGY is being adapted for use in Bophuthatswana. Brazil, Mexico, and Turkey. In
all four cases, Arrs design and evaluation methods are being used to enable producers to
create materials that meet the special needs of each country. Just as this transfer of
technology can be a shortcut for developing nations, more industrialized nations are also
adapting North American materials to save time in the development cycle. For example. by
adapting MATH WORKS rather than producing new programs, Israel will be able to
introduce its new mathematics curriculum ahead of schedule and under budget.

Those are two of AlTs three favorite phrases: "ahead of schedule" and "under budget." Of
course, the first is "teaching students."

To receive free copies of the AIT Newsletter or obtain additional information, write to:

John E. Nelson
Manager of International Activities
Agency for Instructional Technology 'Wephone: (812) 339-2203
Box A Telex 27-6060
Bloomington, Indiana 47402 USA Telefax: (812) 333-4218
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Approaches to instructional strateeies
for an information based society

Dr David Ross
Instructional Designer
Darling Downs Institute of
Advanced Education

Introduction

In the early 50s and late 60s, we referred to the post
industrial society. Today we refer to the information
society. Many futurists agree that the current generation
lives at the confluence of this transition. The persons
that can disseminate and use knowledge in the information
age will be the leaders of our society. Cross (1985)
supports this by stating:

"Ironically, the age of technology is necessarily the
age of development of human resources. Unlike the
fossil levels that provided energy for the industrial
revolution, the technology revolution is fuelled by
information that is a non-depletable, expandable
resource. Moreover, it is self-generating, the more
people use it, the more it expands." (P. 10).

The information society is dependent on the development of
high technology. It is also safe to state that the reverse
is also true. Many misconceptions exist about the concept
of high technology, the most important of which is that most
employees will be employed in high technology jobs. Current
research reveals that workers will work in high technology
industries, but few will hold high technology jobs.

Although the contribution of high technology to the work
force will remain low, technological change will have a
dramatic impact on many jobs. A high percentage of workers
in the immediate future will require a competent grasp of
information technologies. The eiucational system must
change to accommodate the information society.

After completing this paper, the reader will be able to:

1 Define the term "instructional strategies" as used in the
preparation of vocational/technical materials for the
information age:

2 Explain why the study of instructional strategies Is
important in preparing educational materials for the
information age.

3 Define the term "approaches" as used by Instructional
Designers for vocational/technical programmes.

What are instructional strategies?

Once a lecturer or instructional team has established the
goals for a unit and the content has been identified.
selected and developed, a plan must be established tc,
transmit the knowledge to the student. The total play may
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include several facets to ensure that everything inter-
relates and becomes a reality. This master plan for
managing and facilitating the learning environment is
accomplished by employing instructional strategies. It
includes all the elements necessary in the teaching/learning
process. Certainly the way the material is presented, known
as the delivery systen is a very important part of the total
plan, but it is not the only part. The total scheme is
important and includes curriculum development, activity
planning, evaluation, etc., in addition to the delivery
system to be used in the actual instructional process.

Today's vocational/technical educator must employ a wide
variety of instructional strategies in order to be
effective. The educator's role has changed to that of a
manager or facilitator of learning, rather than a dispenser
of facts and information. For this reason it is mandatory
that the contemporary vocational/technical educator know asmuch about instructional strategies as possible.

The course content for many contemporary programs may be
accurately identified, selected and developed, however, itwill not be effectively transmitted unless the instructional
team provides the right instructional strategies and
opportunities for the student to learn the content. Today's
content for the information age is different from
yesterday's content. Therefore, different instructional
strategies are needed if effective learning is to take
place. An instructional team simply cannot develop and/or
transmit contemporary knowledge needed by students in the
latter part of the twentiety century and beyond using
out-moded strategies of teaching. Instructional strategies
must keep pace with and match the technological content that
is a major part of contemporary educational programs.

One of Ole major concerns is that regardless of the delivery
system selected, it must make the student an active
participant rather than a passive spectator. Instructional
strategies that are action and interaction oriented will
bring about learning and achievement.

New learning theories are continually emerging to respond to
the needs of individuals. Today, in a society bombarded
with untold advances in technology, as vocational/technical
educators, you must call upon the very latest research and
knowledge available on how people learn. Therefore it is
absolutely necessary that contemporary instructional
strategies incorporate the latest and most appropriate
approaches to pregelpiklinstructional materials.

As the instructional team begins to plan the unit materials,
certain approaches to teaching begin to emerge. These
approaches may be considered pathways to instruction. They
will help the student accomplish certain goals. In this
article "approaches" are defined as broad styles of pre-
sented instructional material. These approaches help to
identify a broad plan of action to help accomplish the
teaching necessary for the information age.
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When an instructional team has decided to incorporate
various instructional strategies in the presentaiton of an
educational unit, several approaches t. instruction become
identifiable. The instructional team has certain goals
which guide them in determining how to approach the content
of a specific unit. All of the following approaches should
be considered when selecting 4.nstructional strategies:
1 Conceptual learning approach.
2 Interdisciplinary approach.
3 Social/cultural approach.
4 Problem solving approach.

Conceptual learning approach

The concept style of unit development involves identifying
common concepts that are an integral part of the content
of a unit and than teaching these concepts rather than
teaching content only. The instructional team applies the
content to the appropriate concept.

Conceptual learning as a concept is abstract compared to a
concept like Modulus of Elasticity (Young's Modulus) but
for an instructional team, say, in a vocational/technology
program to be effective he/she must know both concepts.
Abstract concepts are like fingerprints in that each is a
fingerprint but each is different in its minute detail.
Abstract concepts are like snowflakes in that each is
called a snowflake but in actual configuration, each one
is unique. So achieving similar mental images is the best
that can be done when communicating an abstract concept.

Concepts are the resources that allow rational powers to
be effectively and efficiently productive. Effectiveness
is doing the right things (Drucker 1977). This means
applying the correct resources in the correct ways.
Efficiency is doing things right. This means achieving
objectives using minimum resources.

Concepts provide unity out of variety, simplicity out of
complexity. Concepts provide for efficient methods of
organising information. In many cases concepts allow
common bodies of information to be modelled 1 to easily
perceived graphic forms. For example, the pc.ential for
profitability over the life cycle of a product is a
concept that can be modelled as shown in the following
chart.

Product A

Product B

Introduction Acceptance

Profit

Luis

Mammy Dachas
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Conceptual organisation of information has become
increasingly important due to augmentation and increamtng
complexity of many educational programmes. Complex
of information, with multiple concepts and inter-
relationships between concepts in differing combinations,
constitute variables which are the bodies of information
most applicable to conceptual organisation.

All indications are that the future will bring ever
expanding bodies of inter-related information. This
condition will continue to prompt the need for conceptual
organisation to make information manageable, transferable
and learnable.

Interdisciplinary approach

Interdisciplinary instruction is another approach that
should be used by the instructional design team in a
vocational/technical programme. Interdisciplinary
instruction is the process of relating other disciplines
to specific unit content. This can be done by selecting
common topics from other disciplines and combing them with
specific unit content to show the inter-relationship.

To a degree all subject matter is integrative. The
concepts and knowledge of different disciplines are used
or should be used in teaching any subject matter. Rarely
does a discipline exist and get presented as subject
matter in a pure form. Teaching about an information
based society for example, requires knowledge from
mathematics, physics, sociology, history, literature and
many other disciplines.

Teaching any educational programme with an inter-
di.iciplinary approach har several educational and
po1i1.i(:3, advantages. Although educational advantages are
the 2rioity, the advantages gained by cooperating with
other aducators cannot be taken lightly. Cooperation and
integration of subject matter is a desirable and
increasingly more prevalent goal in education.

Educational advantages of using an interdisciplinary
apprcach center upon the desirability of providing
knstructior which allows students to understand the
relationship within and among the disciplines. In the

plication of knowledge the students begin to see how
subject matter is related and may begin to value the
contribution to knowledge and practice made in the various
disciplines.

Planning and developing and interdisciplinary approach to
teaching an educational unit can be challenging. The
vocational/technology educator must either take on the
responsibility for planning and involving others in the
process. During the planning process, identification of
adequate resources and subject matter knowledge becomes a
concern. Choosing appropriate content from related
disciplines can be difficult without adequate preparation
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in subject matter. Moreover, the basic concepts of a
particular unit should not be lost in the inter-
disciplinary approach. Concerns about identifying inter-
disciplinary content, demonstrating the relationship of
other disciplines and planning interdisciplinary lessons
and activities must be addressed by instructional teams in

an educational information based society.

Social/cultural approach

This approach helps the student to understand the
relationship the content of a specific unit has to
culture. This includes how the unit influences the social
system of a society. Understanding these relationships
will contribute to making students have a better
conception of the social environment.

Of all the various approaches that an instructional team
could adopt, the social/cultural approach is the most
appropriate for improving the awareness of how humankind
interacts in a information based society. It expands the
total curriculum to include both the positive and negative
impacts of new technologies and how they effect the
individual and his/her personal and professional lives.

By expanding the technical knowledge base to include
soeial/ cultural impacts, students will be able to
increase their technological literacy level to help them
deal with information technology related problems and
opportunities for the purpose of better decision making.

It is important to point out that only humans have the
unique ability to pass on accumulated knowledge and
culture from generation to generation (Lauda, 1986).
Technology has allowed humankind to adapt to the
environment even though we are not necessarily
(physicallIt well prepared for it. That knowledge base is
highly technological, and its accumulation has allowed us
to advance our understanding and use of technology in a
information based society. The rate of change associated
with informational technological developments affect both

our culture and personal value system. As we develop
instructional strategies for any unit, it is possible to
relate technical developments with human and technological
factors. There are many people who live in a
technological society but are technologically illiterate.

Unless the basic technical information is provided, such a

person would continue the avoidance syndrome and feel
stress and conflict with his/her personal value system.

If education is to meet the needs of young people who will

spend most of their lives in the 21st century, it will

need to provide them with information and experiences that

can meet the test of time.

Problem solving appronch

Problem solving has become a basic survival skill in

today's information based society. Vocational/educational
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educators should provide an educational atmosphere in
which students can gain skills in problem solving. When
using the problem solving approach, vocational/technology
educators become facilitators who provide solvable
problems for the students.

Problem solving is a process - a process seeking feasible
solutions to a problem. The process varies depending on
the type of problem that is confronted. Van Gundy (1981)
classified problems on a continuum of well-structured to
ill-structured as depicted in the diagram.

PROBLEM SOLVING

PROBLEM
TYPE

ILL

STRUCTURED

V

4
THINKING
PROCESS

DIVERGENT

V

STRUCTURED CONVERGENT

The most structured problems are relatively narrow in
scope and usually have only one correct answer. This type
of problem forces,students to use convergent thinking.
They must examine the situation and arrive at the best
solution. Typically, these problems are solved by using
algorithms. However, they are no longer useful in
developing the skills of a problem solver.

Semi-structured problems may have more than one correct
answer and are solved by using heuristics. Heuristics are
guidelines that usually lead to acceptable solutions. A
set of heuristics might look like the following in a
design problem.
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IDEA

THUMBNAIL

ROUGH

REFINEMENT

RENDERING

ENGINEERING
DRAWING

ORTHGRAPHIC
PROJECTION

MOCK

ASSEMBLY j
DRAWING

UP

PROTOTYPE

At the other end of the spectrum are ill-structured
problems that have a variety of potentially correct
solutions. These problems require a more divergent
thinking process to provide creative solutions. For
instance, developing a better means of transporting people
in an urban setting is a problem with a multitude of
potential solutions. Finding solutions to this and other
similar problems requires techniques of creative problem
solving.

Problem solving has become a priority among many
professions and the public. The approach calls for
bringing to the instructional materials relevant
technological problems combined with appropriate problem

solving techniques. In written material, we can explain
technological problems and problem solving techniques, but
it takes well-designed student activities to learn first
hiald how to become a problem solver.

Conclusion

This paper El introduced several terms that are important
for good instrucitonal design. Instructional strategies
include all the elements necessary in the teaching/learning
process. Instructional sLrategies are determined by the

content as well as the philosophy of vocational/technical
educators. It is believed that the information industries

will contribute (Cordell, 1985) the major part of the
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economical growth of most major countries. Information is
the raw material of the new economy and educational
information/ units, must be designed to help individuals
entering the work-force to figure out what they need to
know, where to get it and how to use it in their productive
activity.

Instructional strategies can be divided into "approaches" in
presenting educational material. There were several
approaches discussed that should be used by vocational/
technical educators. There were the conceptual learning
approach, interdisciplinary approach, social/cultural
approach, and the problem solving approach which can develop
positive feelings and thus higher levels of motivation for
students in the information age.
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SOCIALISATION AND COGNITIVE PROCESS IN THE APPROPRIATION OF
TEcinnea-scuorrine INOWLEDGE AND PRACTICAL ABILITIES IN
VOCATIONAL HIGH-SCHOOL.

Nam& HARDY, kedge LANDREVLLE, ftniet-Lise BRUNEL Wesson, Depatement of Educeekm
Scams, Untrue* du Quilec Montiel

INTRODUCTION

Our research pmject an appmptalion of professional' kaoyebdge is, at this time, in the portion Owe. We
submit it t you in order t gather your comments ead criticisms. Alta presenting ibe problem Dalmut and
the objectives of ow reseed, we will specify* nietbodobgy and theoretical fiemewtak.

PROBLEM STATEMENT

The vinid of Musty complains that the education systm mins a labour fowe that's insuffidenly versatile
t adept to scheological chews. It is ow beet raunimption tat matted noising whth areociats both the
=pieta of tchniall-scientift concept; Ow Ad:Pr:do:baba ariwimpigi end the anytisitm of prectkal
abilides penults the devebpment of a mom solid and mom divan complus, and thus foetus adapinionID
behraDiDgical AWOL

In Quitec, the students who enter metal mining avenge seventeen yates of age. They must have
=Wed tn or eleven years of general schooling, but semen in physics or cliemisuy b not mendatry.
Ma works (Iirtmel, 1906; Hady ted Cote 19%) have shown that then students have a atter weak
xbcoling umiak tot toy we egad* =east evade productico and acquisition Dillow-how
directly Waal to production, but, are I* intrestd in acqtring knowledge which does not *pea t them
baked to pavane eccomplishmems.

These students often displey bet/afters of resist= tomb any theoretkei premeenbn of pmfessionnal
knowledge, and dome& thoomacal knowledge. For tem, vocationd tminiag TM wn mean the
toraistion of tchnical-scleatific concept t to acliulidtioa of practical abilities seposeats *major challege.
It is in order 13 meet this change ted we Ws given =elves te masech objectives which follow.

RESEARCH OBJECTIVES

Vast objective of ow work b Woad tvaids analysing the ampriatbn process of schnical-
st.afic knowledge feld pmatical knowledge in tke student who postale* a vocational twining diploma in a
given ands or Whelps. In this work, we will describe the nada element of the appmpriation wen of both
these types of knowledge. We will systmatically distiguish betweem the modalities of appmpaillon of
tchnical-schmdfic concept, as opposed t those climbs' abilities. The scope of this analysis coves all of
te vocatitmel training period in school pies the first rex on the Wow mallet i.e. enuring* ton
yew.

This gennal objective can be specd as follows: I) identify, describe aid calm an level of appropriatbn
(commend of fee bowl*e bets taught) atteined, end the Proms of appropzigion (pwes, weys ord
nom) of both lechatal-scientfic concepts end practical abilidesM describe, event and Wipe tbe level
and the type of association, of ler, or Iseak-afr tat can be dewed between es appropriatioa of
schnicaliciendfic concepts end that of practical abilities; 3) =gym as fret= whirl beer Wham
appmpriation of tchnicel-scientific concept and pracdcal ablk1, Awn the various appropdation haws
possible, ve will focus particular mutton on : te it-- mark the agent =pond* for Unstaising
knowledge (tuber, foremen, etc, and Madly fee alationship between this gent end the stalent.
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THEORIMCAL FRAMEWORK

The tbewelcal foam& vitt& vhich ws have elected to wort, combed of two genwel dimensims,
each based on a specific field of discipline, sanely tato: cognilve psychology, ard Satof =Would
educebn. Sofas specifying these two dimersions, vs will first define do mega concepts &reedy wed in

specifying ow mod *relives.

WWI= of compts:

We will wen* define the folloylog twat technical-Wend& comp%appropriation, roproprialon
panes, ennobles phew, approprialon level, assockokm, leg° ("decalege"), °break-offs

(ruptue"),

toting Plpingn nee', Uthdos nut

TECHNICAL-SCIENTIFIC CONCEPTS: Slew* concepts end prirciples vhich fon the ban of
ethnology end vhich open eat a beau undersoiding of to foardinge of technical krovkidge end uni,

weal deities.

APPROPRIATION: conceptot ant operational comma of a given knovledge such that te person vho has
acquind ilds bowledge is capable of applying Ain Matins more or Ws different from those in leach the

knovledp vas trammdtsd.

APPROPRIATION PROCESS: stetession end Mt= of Se set of events end conditions stick, during
each phase ci ennobles of knovirkge, bed soh person rod group of peons to aspecific and

props*, bvel of =opal and opsvilonal anopzision of knowledge.

APPROPRIATION PHASES: periods of lme which divide the approptblon process Inv significant =do of
meat= end analP13, border t cattestise the evolution of to 8pp:isolation poem of knowkdge.

APPROPRIATION LEM: Degree of =spud ard operational canned of knovkdge, maimed both in
ameba (emit of krovbdge) art in comprehension (degme of difficulty of the given isowiedp)

knovIedge proposed vein Se tabling program, end 1st temsmitsd by Se mining agents.

ASSOCIMION: congruence between te approprision level of the tebnical-scientific conceptsgod that of

practical abilities at each phase of the appropriation prowess.

°LAG': gap between the animist= level of ochnical-scientific comp and that of practical abilities at

each phese of the appropriatbs process.

"BREAK-OFF°: absence of progression or stagnation of tlo appropriation bvel of irchnical-scienefic
cowers simulbneow vier progress in the epprepriation Welof practical abilitbs at each pbese of the

appoptation process.

TRAINING PROGRAM: Stmctured set of tubing objectives mid leaning COMM end pertinent wachbg
and evaluation steeps, es presented in the lady program approved by the Department of Education and in

the training nsierld (bitbooks, *MK software, otbre software, et...)approved by regional education

bowls =Ora msed by where in lair claw.

TRAINING AGENT: in school, Ss lecher vho guides Se student in bis tubing process vain elm vitbin
school-varksbop or darks a practical training period; in the smoking Anviromnent, the person (fcoms,
instructo,...) vim guiles Is student, now appargice, In his demi= to Se function, end kb implication

te orgardeaton as a Vole
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The cognitive timeasiern

Cogne protholocr is used b ciscomsaibe the modeles of trosmission of kooviedige by the training
egent and the modalitbs of appropitton of to knowledge by the stoles.

Tb be mons specific, this diennsian enabbs to to ciamoscilbe ts

- the cognitive disposition of smden*, at the stat of their vocational

- the lemming styil of to students, end fat of the training agony who me responsible fox them;

- the evolution of the repiesentdions of student, mid training agent native knowledge;

- the appropriation lwel of technical-scientific Imoviedge and practical entitle actually Mind by each
stolent at each phase of the appropriatba process of pmfessionat ImovIgge;

- amociationdeg or break-off between appropriation of technical-ecientific concept amd practical Miles, as
can be observed in each student at each phase of eppmpriatbn of pmfessionnal lmoit&dge;

- the atachiog stratigies implemented by the tubing gents relative b the students;

- and, finally, the cogrdilve modes of nankin *dotal-abaft and practical knowledge prevalent in to
training propane ard didactic materitd.

The second dimensbn is socblogical and is &Mopped losafter.

Tk sociolegical Mead=

Sociology of education allows to m examine the mom of professional socialiseibm at work within the
qpropriation proms of pmfessionnal knowledge. Pmfessbonal acialisaton is defined hese rte to
contra= process of building the professionot Kathy of the stalest 'which pmcess results from
MI:action between to student and his environment (sclmol, f1y, fkbads ad working entroaunani).

Professional socialisatbn been on social nibs, velum and behavbum sought end adoptd, or else avoided
mid rejecod by the student In order b draw tsar professionnal model 'which gam him in constrecting
this identity. It influences appropriation of pmfessbnnal knowledge just as much es the psokssional
pemeptbre end pmfessionnal practices

To be more specific, the sociological dimes:don allows Us to exam

- tbe social modes of organising the dominant Ichnical-sientift end poetical kaowledge *moo within
mining proms and couespondirg didactic mataial

11,:111111.0

- the pmfessbanal socialbetion mode pmposed to the student by the (mining pin=

- the evoluton of the socialisation mode proposed by the teething agents, first in school, ten in to working
erstomment

- the evolution of the socialisatem pmcess in which the student is effectively engaged, dieing und after his
school tufting vis-ivis the socialisation process proposed ti him by the training agents;

the links between the appmpriation level of techotal-scbstlic concepts and practical MAWS on the one
teod, and the socialisation mass experienced by each student dub* tech phase of ibe spproptiaton process
of pmfessionnal knowledge. , on the otor band.
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Combining cognitive end socbbgical dimensions shoe bad up t a linty*complete ably* of Or
appropriatta process of professional ilaYvbilge in vonsional hkambool student. Brod hos of the
proPers metodology devebpped Wader.

WiriliODOLOGY

This longitudinal ssurch will to Wed on dat gamed during a period of epproximatly tbree yam. During
the first two was, to via vlll be 'III I" in:school, vide to vocebnal training prognen is being
given. The sloth of Ike third pa, 4 be performed within Os wiring environment when the tomer
students hors balk WM.

Our observation growl ffi be =OW of at nest Iva professional training maks, one being essentially

composed of gide the other of boys Ms is testified by to eaxual poimisation oleolabour mast end
vocational hitt-tokool taint. wens The Minim senflles to be eased must bed to =Mann mew
which= not satumtd, no Oat to 'WM obsess' bra a reemals probeility of AMIN ernployment
within toil sphere of Wang. Becreamid tainimg mons a Rely cetitlate neer for gids; =ebbe Shop
lathing or enerm-mechmical *Woes nem what* 'for bar!. in toch pmfile, e 1U genet tain cokst

all students of a given class i.e. we woo swim. The mil sample taloathen miler sons
athly student.

We via mane do cones of the 'minim propane effect es wall es ter of to training motel bed by the
team in soh of the prollles sancta. Om investigation will Ws mall tubing agent ell ell student of
each of the four cokes.

As fer se instrunont of memo end analysis me concerned, ow pram Oinking beds us towards the
following:

- caftan anelysie gnis; for bears programs, training wen% lesson preparation eM szeminadontr,

- to report eard of toper previono to armyin motional tubing, accompanied by tots relative t
mathematical reconing end tut tradembeding, OAST 13 MIN= to cognitive dispositions of each student
at ant beginning Diva:Woad treift

- est on the naming stfo of Mem es well es ca to naming stin of the ft/Minimal,

- tot measuring wrap:dation level of both id:rani-octal* concept end practical abilities at to end of
each plotie of to appzrpirtion promos 1st whorl and in as warirktg environment

thtnieirif vie student at to beginning of vocelonal training, et the end of each phase of to
appropriation process wit& school, end then al their wiring enviroment;

Maims vial tie Waft went involved at to end of each Nose of to appropriatkm process is school

erd in are working environnont

ORIIENTATIOli OF 'MN WORILINOP

"Its orkettbn Oates Irish to give ale ensuing workshop bea on oparationettaton of the ibontical
fuenevork en& develop:Gm te tre liavz:

11181.110011APST

Brurol, PIL. (1906), Pdier de sai ou krke su sot mum de rimpect de ess deux wades en counseliell
sm le concept de soi d'alolescent de l'esseapoment professioneel. IstmeralemQuitg, 11(2),43-52.
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Hedy, M, Co*, P. (1986). Aguoprielba du swot =lab des fIls et fines d'ouvilem, d'eviculteum et
diadem*, . amultudentallatimaZn, 12(3),345-360.
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AN EXPERIMENTAL STUDY OF INCORPORATING CREATIVE AND
INVENTIVE CONCEPTS INTO VOCATION HIGH SCHOOL CURRICULA

Ming-Hsiung Wu
Department of Industrial Education
National Taiwan Normal University

R. O. C.

The purposes of the study were ( ) to explore the influence of creative-thinking currirulum for

the ability of creativity and invention in Voc-tec students; and (2) to design an appropriate creative-

thinking curriculum (Cr ). to be used as the basis for the dissemination of creative instruction in the

Voc-tec schools.
The major findings of this study are as follows: (1) The mechanics-experimental group scored

significantly higher than the mechanics-control group on figural, Torrance Test of Creative Thinking

(TICT). (2) The mechanics-experimental group obtained significanly higher scores on TIC T,

verbal fluency and flexibility than the mechanks-control group, while the electronies-experimental

group did significantly better than the electronics-control group on verbal fluency. (3) In
light of Williams' Creative Assessment Packet; significant differences were obtained between
mechanics-experimental and mechanics-control group. (4) No significant difference was found on the

scores of Inventire & Design Ability Test (IDAT) between the experimental and control group.
(5) The samples in dectronics group scored significantly higher than the mechanics group on figural-

fluency. (6) There is positive correlation among all students' IDAT, originality, useful, elaboration

to the Figural-elabortion. (7)M ost of the students enjoy C IC and consider it would enhance their

creative and invention ability.

The history of human civilization in nothing but the history of creativity. Civilization of

mankind is the product of creativity. Every man possesses the power of creativity (Wiles 1985),

and this is the quality uniquely possessed by human beings. As the famous historian, Toynbee
implied that a society or nation lacking the power of creativity will never be able to face the

future struggles and encounters nor worldly problems. Creative problem-Solving skill i,:, man's

most important fundamental adaptive ability (Torrance, 1972).
Research and training of creativity have already gained recognition and importance recently.

After the speech delivered by Guilford on creativity in 1950 at the Annual Conference of
Psychology in America, researches on "Creative Psychology" has gained recognition in the world

of psychology and education (Gilchrist. 1972), from 1950 to 1964, there were as many as 4, 176

papers written on "creativity" or "creative skill" (Chie.i. 1982). From 1984 to 1987 the

'Dissertation Abstracts International' covered a total of 120 doctorate thesis on "creative skill".
Torrance (1973) conducted a survey and analysis on 142 researches of creative-skill training, and

found that 721 of the training proved to be effective in enhancing the creativity skill. Chen
(1984) collected 50 reports on the study of creative skill training conducted abroad, out of

which 8V/1- was effective or partially effective, thus demonstrates that the success-rate of creative-

skill training was quite profitable. It is a widely receguised fact that the development of creative

skill can be brought about through appropriate education and training procedures (Dald, 1982).

Technically, creative potential implies invention, and invention is the very basis for technical

pregress. From the early years, America has always encouraged and protected the right of inven-

tion by laying down laws in the state.
As to the worldly important inventions, there were 210 inventions through the 19th

century. Among them, American inventions accounted for 53 of them. From 1900 to 1966.

48 out of 160 inventions were made by Americans. On the event of Centenary Celebration of

Edison's Invention of the electric Bulb, the head of the "Patent and Trade Marks" department of
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America mentio.,:d that according to estimates from 1929 to 1969, 45% of the gmwth of
American economy was due to the achievements of technical progress. In fact, a glance at the
products of civilization around us: cars, aeroplanes, telephones, tekvisions, washing-machines,
refrigerators, etc., shows that not a single thing was not invented by the Americans.

From 1885. Japan has started to imitate America in adopting the "Patent" policy, actively
promote and ecourage inventions. In the entire 41 counties. there are a total of 9 1 -Young
Men & Young Women Invention Classrooms". In 1984, Japan's "Patent" :Tplications accounted
for 44% of the whole world's 1110 thousand applications (Japan Patent Office, 1987). Industrial
development of Japan which has caught world-wide attention is in fact the efforts of inventions.
As Koizumil stated in 1982: "Japan now has a sizable advantage in overall technology over the
United States" (Lewis, I 986).

Republic of Korea conducted a study on the reasons for Japan's industrial development.
this study revealed that it was all due to promotion of inventions, hence from 1982 it started
actively promoting :-...entions. The president of R.O.K. gave order to establish the students
invention activity class in the entire nations, including middle., high schools and universities
and allow the governmental organization to provide the necessary assistance and guidance to the
students of each class. The "Patent" applications made by Korea showed a remarkable increase
from 7.9g in 1983 to 35'4. in 1984 (Kang. 1986).

Promotion of invention is the primary cause of industrial development, the main claim of
industrial art or technology education is to enhance the technological achievement skills and
technological problem-solving skills of students. Zaner (1987) has said the argument that the ,

creative problem-solving skill is far more important than specific facts and tool skills is very
persuasive and has much merit.

The research on promotion of creative potential carried out in industrial education classes
has gained definite positive results. Wcy (1985) conducted a re:iearch on the students of the
Appalachian University from the photography, metal-working and electronics departments, he
provided the students with a guide book on creative problem solving skill written by himself.
and discovered that within the industrial education classes, student's creative skills could be
enhanced and developed. Horton (1986) employed three different activities: mindstormitc
sketch storming and model storming on the 12th grade high school students, to evaluate the
effectiveness of creativity on industrial technology designing, and discovered that the creativity
activities Ildve improved much of the students' topic creativing ability.

Most researchers agree that, "the development of creative problem-solving skills has been
considered a cilaior objective for industrial education programs" (Lolla & Miller, 1980), yet
several research studies derived the same result, "Although the existing research on the develop-
ment of creativity in industrial arts programs is encouraging, little such imstruction actually
occurs-. Sommers (1965) has speculated that one of the reasons why creativity is not taught in
these classes is that the instructors do not themselves have the necessary knowledge (Wey, 1985).

Therefore, the most important topic in today's industrial technology education is to
establish the pattern in which industrial edia 'ion can encompass creative thinking abilities.

An industrial education student who cult exercise his creitivity on the technological level,
possess technological innovation skill and technologically creative problem solving skill, will be
able to enhance the fruits of industrial education. In "The process of education", Biuner (1960)
made a famous hypothesis: "Any subject can he taught effectively in some intellectually honest
form to any child at any stage of development"; this hypothesis has already been proved true.
Motive is the driving power of learning, creative thinking and creative problem solving skill
mynre prop:'r teaching methods in order to produce & cultivate them.

Researches on aeativet y` in our country arc at present he* aetively extended, most of
them are foci.) ,cd on the general courses in primary and secondary schools, as to the domain
of industrial educ.,tion. vc are still in the enlightenmem stage. The culture of our nation has
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always adopted a rather conservative attitude, customary style of education and the pressures

of entrance examinations, all have a trend in suppresing the development of creativity. The

present matter of utmost importance is the establishment or an appropriate "Creative tlunking

teaching material" for the students of industrial technological education in our country.

The aim of this research is to design and implement a practical and experimental course

in "Creative thinking & invention" for Voc-tec students, the following are the points of dis-

cussion;
I . Will this course enhance the student's creative thinking skill?

2. Will this course enhance the creativity and invention ability of students?

3. Do invention ability and creative thinking skill exist any correlation?

4. Is there a difference in the enhancement of creative thinking and invention ability

between the students of mechanics and electronics?

METHOD

Subjects
The subject in this study was a random selection of experimental and control groups from

the mechanics and electronics students of Taipei Soong-Sang Voc-tec School. Number of

students in each group was: Mechanics experimental group: 45, control group: 44; electronics

experimental group: 43; control group: 44.

Instruments
1. Army General Classification Test (AGCT)

This test was an edition of the English version, under the guidance of two professors of our

country, Prof. Hwang Chien-Hao, and Prof. Loo Chuin-Wue.

2. Torrance Tests of Creative Thinking (TM')
This test includes two different figural forms A & B, verbal forms A & B., employed in pre

and post-test revised by Dr. Wu Ching-Chi, Dr. Liu big-Mao, Mr. Chen Lung-An separately.

The figural forms have three topics and verbal forms have seven. The present research

adopted the third topic of the figural forms: "Parallel lines and Circles", and the fourth

topic of the verbal form "Unusual uses".

3. William's Creative Assessment Packet (CAP)

This test was revised by Dr. Lin Shing-Tai and Dr. Wang Chai-Rung from our country.

4. Inventive & Design Ability Test (IDAT)
TTCT & CAP can measure the creative thinking skill & the invention ability in order to

evaluate the inventive ability of the students, the researchers designed the IDAT according

to the testing procedures. For the mechanics group: it included the correction of the

chair. For the electronics group was the creative composition of electmnic parts. On

acccurit of the limit of man power and other restrictions, the reliability and the validity of

the test were not established, the scorer reliability has proved to be effective.

5 Experiment Materials:
The main topics of the experimental course were creative thinking and invention skills,

which contain 9 teaching units: (1) The introduction and examples of invention, (2) In-

vention method-(I), (3) Brainstorming. (4) Invention method-(I1), (5) Creative essay contest

in small groups, (6) Creative thinking, procedure-designing and the analysis of worth,

(7) Patent rights. (8) Observation skill and imagination skill, (9) Literal thinking.

Experimental Design and Treatment
This study wa. the Pre-post test control group experimental design, the table of experiment

design is as follows.
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Table I Experimental Design

Group Pretest Treatment Post-test

Experimental Group Ti X T3

Control Group 13 T4

The experimental group had a nine-week, two hours per week's instructional program, with
9 units of teaching materials, one unit per week. The subjects completed the TTCT, Figural
Form A. verbal Form B, CAP and IDAT before the treatment, and the ntT, Figural Form B,
CAP and IDAT after the treatment. Further, AGCT was carried out before the instruction
to be a covariance.

Analysis of Data
I. A 2x2 analysis of variance (ANOVA) with repeated measure was used to investIgate the

influence of experimental curriculum to the inventive skill of Voc-tec students the data
of mechanics and electronics students were analyzed separately, of which group variable
was the independent variable, and the pre-postest scores were treated as the independent
variable, with the AGCT as the covariate. If there was the significant difference between
the group and the pre-posetest, then adjusted means was be used to test the simple effect.

2. A linear product-moment correlation matrix was used to indicate the relationship between
the invention ability and creative thinking ability, i.e., the innovation, practicability and
elaboration in the invention ability dimenion; the fluency, flexibility, originality and
elaboration in figural dimension; and the risk of creativity, curiosity, imagination, and
challenge in creative tendency.

3. A 2x2x2 three factor covariance analysis with repeated measure was used to investigate
the difference between the mechanics and electronics in the increase of creative thinking
and inventive ability, of which poup and subjects were independent variables and pre-
postest scores were dependent variables, AGCT was the covariate.

RESULTS

The Effects of the Experimental Curricula on the Creative Thinking, Creative Tendendes and
Invention Ability of Mechanics Students

From table 2, we can see that the mechanics experimental group scored significantly higher
than the mechanics control group on figural fluency, flexibility, originality, elaboration verbal
fluency and flexibility, on the other hand, the control group scored higher than the experimental
group on creative tendencies and imagination. There was no marked difference between two
groups on verbal originality, risks in creative tendencies curiosity, invention designing and inno-
vation, practicality, and elaboration.

The Effect of the Experiment Curricula on the Creative Thinking, Creative Tendencies and
Invention Ability of Electronics Students

From table 2, we notice that the electronics-experimental group was better than the elec-
tronics-control group in figural elaboration, flexibility, originality & verbal fluency, but the
control group was better than the experimental group in invention desiving accuracy. There
was not a marked difference in two group in 9 areas; figural elaboration, verbal flexibility,
originality, creative tendency risks, curiosity, imagination, challenge, invention designing innova-
tion and practicality.
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Table 2 The Effect of "Creative Thinking and Invention" Curricula

Item
actoN figuran, rm. verbal, TTCT CAP IDAT

401T

af lotion
flunency flexibility originality elaboration. flunency flexibility originality risk curiosity imagine challenge originality useful elaboratio

-

C
'a
Z

Group (A)

(EG,CG)

-....*:,......mip,......ri A w.

111111111

111111111

;11 II
III

prepost est

ID)

*4 04
1410

1111111111111111111
CA>CB

al
A x B ** .. ** **

Simple

Effect

C.I3>E.B

C.A>E.A

C.B,CA

C.B,E.B

C.A> E.A

C.B>C.A

C.B>E.A

E.B>E.A

C.B>C.A

C.B> E.B

E.A>E.B

C.B>C.A

E.A>C,A

C.B>CA

a.z0
"0'
G
'a
2
4,

Group (A)

(EG,CG)

--.,...............

11111111 111 $*Pre -Posies(

I B)

.. .. .. I.. *10 *0 *0

III 1111 is*A x B

EA> LB

E. A> C.A

..

E.A>E.B

F.A> C.A

*

E.A>E.B

-

I

C.A>C.B

C.A>E.A

S

Simple

Effect

E.A> E.B

E.A> C.A

..

-

i

1

1

* P.>.05 ; * : experimontal group C: control group Ft: pretest A: post-iest significantly better



The Relation Between the Results of Invention De Arlin Skill atul Creative Thinking Skill
From the results of the various invention designing tests before instruction and figural and

verbal creative thinking, creative tendencies we can obtaine the data needed. Table (3) indicates
the results of mechanics and electronics students which reached a = .05.

Table 3 Relation between the invention designing ability scores and creative thinking
ability scores

subjecty originality
IDAT

useful elaboration
Mechanics Figural-elaboration .2164* .3055** .1859*

Curiosity of CAP .1995*
Imagination of CAP .2087* 3302**

Electronic Figural-elaboration 1945*

* P < .05 **P < .01

From table 3 we observe that there is little creative thinking ability which has any positive
relation with invention designing ability, except the figural-elaboration.

The Difference between the Enhancement of Creative Thinking and Invention Designing Skills
in Mechanics and Electronics Students

The present study uses 2x2x2 three factor covariance analysis, investigating whether there
is any difference in the scores on figural, verbal creative thinking ability and creative tendencies
of the student's from the two subjects. The findings were that there was only a significant
interaction in figural fluency.

The adjusted average scores of the two groups before & after instructions were as follows:
Mechanics experimental group: 14.5-15.65; control group: 20.80-19.30; electronics experi-
mental group: 18.99--24.11; control group: 16.76-16.86, from the adjusted means we can see
that the electronics student scored significantly higher than the mechanics students on figural
fluency

Table 4 The analysis of covariance table in mechanics and electronics students on
"Figural fluency" score

Source of variance SS df MS F

A (Group) 145.83 1 145.83 2.94
B (Class) 89.01 1 89.01 1.79
A x B 749.66 1 749.66 15.11"
Subj. W. groups 7,986.60 161 49.61
C (pre-postest) 242.58 1 242.58 15.74**
C x A 604.42 1 604.42 39.22**
C x B 325.82 1 325.82 2E14**
CxAxB 59.41 1 59.41 3.85*
Subj. W. groups x C 2,496.79 162 15.41

*P<0.05 **13<0.01

DISCUSSION

Effect of Experimental Course on Creative Thinking Skill
The creative thinking ability indicated in the present study is the score of figural, verbal

creative thinking.
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From table 2 we observe that experimental course can enhance figural, verbal creative

thinking skills of mechanics and electronics students., this has been largely supported by the pre-

sent research. Results of studies on creative thinking courses at our country and abroad are quite

the same (Wey, I 985; Chen, 1984).

Effect of the Experimental Course on the Creative Tendencies and Invention Designing Skills

From table 2 we observe that except for the case of mechanics-control group scoring

significantly higher than the experimental group in "imagination", the other scores on creative

tendencies do not show a marked difference, in fact, mechanics-experimental group's average

scores were 27.86-28.23 in the tests taken before & after instructions, that of the countrols

were 26.00-27.83, we can assume that the slight difference is due to chance. The present
study's experimental course could not enhance the creative tendencies scores, this result agrees

with that of the experiment conducted on llth grade students by Lee (1987) but the result

does not agree with that of the experiment conducted on primary school students by Lin (1984)

& Hung (1986), this disagreement may be due to the factor of age, the older the subjects, the

more rigid of the creative tendencies, therefore not easily subject to change, hence a period as

short as 9 weeks instructions could not improve the creative tendencies
From table 2, we observe that except for the case of electronics control group scoring

significantly higher than the experimental group in "elaboration", the other results of the IDAT

showed no marked difference, this may be due to the short period of experimental instruction

and the similarity of examination paper before and after experimental instruction lessened the

motivation among the students to answer once again the same questions, and the electronics-

control group's scores being significantly higher than that of the experimental group in the

IDAT accuracy test may be due to the interference of teachers outside the experimental instruc-

tion course.
Though the experimental group did not show a significant improvement in the IDAT

results, yet from the daily Idea Projects and revision papers at the end of the semester we can

observe that this course did have a positive contribution to the structural designing of the
students, most students were quite willing to undertake this course.

Relation between the invention Designing Skill and Creative Thinking Skill among the Creative

Tendencies
From table 3 we observe that the scores on creative thinking skill and creative tendencies

have little relation with the scores on invention designing ability, this results quite agrees with

that of Horton's (1986). According to Horton, there is no important relation between the

scores obtained by Torrance Figural Form B and the designing of main topic =alive esssys.

Scores on figural elaboration indicate embellishing skill of the students, and invention

designing depends on the concentration of minute details, hence invention designing skill is

directly related to figural elaboration, this conclusion is quite reasonable.

Effect of Different Subjects on the Enhancement of Creative Thinking Skill
The electronics group showed a more significant improvement in figural fluency than the

mechanics students. This result agrees with that of the study by Lee (1987), this may be due to

the three semesters of "Engineering Graphc" which the mechanics students have to take, thus

producing -thnetion fixer effect, leading to the inability of mechanics students coping up

with the electronics students in the enhancement of figural fluency.
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TEACHING AND LEARNING IN TATE:

DOES TATE SELL ITS STUDENTS SHORT?

Keith Gove, VCAB/TAFE Liaison Officer

Victorian Curriculum and Assessment Board

Many commentators have suggested that we are in changing times, moving from

one technological paradigm to another,

from a paradigm based on mass production, mass consumption and

fragmentation of skills, termed Fordism, to a paradigm based on

flexible production patterns, quality rather than quantity, and

skill enhancement as the basis of productive work" (Mathews et al

1987 p3).

However, there have been few suggestions about how to alter educational

practice to cope with these changes.

In this paper I will outline some recent thinking about teaching and learning

which highlights the factors that contribute to improved student learning, and

explain why and how TAFE curriculum needs to change to accommodate these

ideas. In doing so I will look briefly at the new Victorian Certificate of

Education. I will relate these ideas to our western cultural context which

tends to separate theory from practice and management from operations,

according higher status to those who deal with theory.

Deep and Surface Approaches to Learning

The way that students' approach their learning can be viewed within two

dichotomies. One dichotomy is between deep and surface approaches to Fhat

they learn whether they search for meaning or not. The second dichotomy is

between holistic and atomistic approaches to how they learn - how they

organize their learning (Marton et a). 1984). There are differences between

the two dichotomies (Entwistle and Ramsden 1983), but for the purpose of this

paper, I will refer to a single dichotomy, deep versus surface.

With a deep/holistic approach, students aim to understand the meaning of what

they are learning; they relate the ideas to their own experience and previous

knowledge; they try to make judgements about the worth of the material; and

they treat the material as a whole trying to see the relationships between

the parts, and their relationship to the overall aim or concept or material.

Alternatively, with a surface/atomistic approach students focus on the facts

or details, try to memorize the material being studied, guided usually by what

they think will be assessed, with an aim to reproduce rather thah understand;

they focus on specific examples and material in sequence, without relating it

to a "big picture".

Deep/holistic approaches to learning are much more effective thah

surface/atomistic approaches. For example, with a group of 30 first-year

tertiary students, of the 16 who tended to use a holistic approach to

studying, 13 passed all examinations, compared with only 4 of the 14 who

tended to use an atomistic approach (Svensson 1977);

a firm hold on detail and a facility with principles can only

be achieved by using a deep approach" (Beswick and Ramsden 1987).
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Many learning environments do not encourage deep/holistic approaches to

learning (Ramsden et al 1987), despite the fact that many educators would

describe "good education" as in fact deep and holistic.

It is important to note that students are not inherently "deep" or "surface"

in their approaches to learning, nor do they consistently use the same

approach - they use an approach which is perceived by them to be appropriate

for the situation.

Factors which influence studepts' approachee_te_learning

The factors which influence students' approaches to learning include: the

structure of a course, assessment, extent of choice over how and what is

learnt, and the extent to which teachers focus on students' cognitive

processes (Entwistle and Ramsden 1983).

Courses which are structured with an emphasis on many details, tend to

encourage surface approaches; conversely, courses structured with an emphasis

on a smaller number of main concepts, and the relationship of subject detail

to these concepts, are more likely to encourage deep approaches.

Assessment which focuses on regurgitation of facts, or the placing of values

into formulae, encourages surface approaches; deep approaches are encouraged

by assessment which tests real understanding of the main concepts. Students

often pursue further study with misunderstandings of basic concepts (eg the

concepts of "price" in economics, "acceleration" in physics), because their

assessrent has concentrated only on facts and not with students' real

understandings (and misunderstandings) of basic concepts (Masters 1987).

Similarly, deep approaches are encouraged by teaching which focuses on how

students make sense of the material they are learning. If the focus is not

students' real understandings (that is, the picture they bold in their heed),

then not only might students get it wrong in the long run, but there is the

risk that students will divorce their "learning" from their commonsense view

of the world - theory and practice will remain separated.

Student choice over ways of learning and content also contributes to deep

approaches (8eswick and Ramsden 1987).

Sheuld TAfE be "deep"?

It seems appropriate at this stage to address an objection which is often

raised - does "vocational education" warrant deep approaches to learning? If

students are simply learning skills or knowledge for a particular job, do they

need to "understand" things in the same way that students with a more

generalist orientation do? I believe yes, for several reasons.

One reason is that vocational education is these days not just skills

acquisition (if in fact it ever was). Seventy percent of the Victorian state

training system deals with other than apprentice-type programs - middle level,

paraprofessional, preparatory and further education in a broad range of fields

(State Training Board 1988). Even apprentice-type programs are moving away

from one-off skills acquisition (Deveson 1988). That is, vocational education

is at least partly concerned with students' understanding of concepts and

principles behind the skills and knowledge they are acquiring.
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A second and related reason is that there is an increasing demand by employers
and industry for workers who are able to make judgements, solve problems,
communicate, (Mathews et al 1987, Naisbitt 1985). Such qualities are
difficult to foster if vocational education merely focuses on skill
acquisition (practice) without a base of good understanding (theory).

Finally, a moral reason in addition to the economic reasons mentioned, is that
TAFE students ought to have the opportunity to develop a theoretical
underpinning to their vocational skills, to empower them in the workplace, to
enable employees to be more what Cooley (1980) calls "architects" (implying
some control over the work task) rather than "bees" (implying mere dronelike
working). This is one way that the traditional status and power differentials
between "thinkers" and "doers" might be reduced.

So, this paper continues on the assumption that it is desirable for TAFE
students to understand to some extent the concepts and principles which
underpin their vocational skills and knowledge.

Dem and Surface Approaches to Learning in TAFE

To what extent does the teaching and learning environment in TAFE encourage
students to take a deep approach to learning?

TAFE courses generally consist of a large number of performance objectives
translated into classroom activities via enabling objectives; students are
assessed on their achievement of the performance objectives (TAFE Board 1984.
Mager and Beach 1967). This has tended to result in TAFE course descriptions
which are very strong on details, but light on integration of this material.
This is one factor which often encourages students to take surface approaches
to learning.

Assessment in TAFE often reinforems this emphasis on the acquisition of facts
and skills rather than a fuller understanding of the subject. TAFE assessment
often asks students to "identify", "describe", "list", and so on, which
students can do without necessarily understanding the underlying principles of
the topic.

The highly structured nature of many TAFE courses makes it difficult for
students to have much choice about what and how they learn. Lack of choice is
seen to encourage surface approaches to learning (Entwistle and Ramsden 1983
p118).

Some suggestions for TAFE

What does this mean for TAFE courses? In a general way, the following should
guide curriculum design in TAFE.

The main ideas or concepts in a course should be focused on, emphasising the
interrelationships between these ideas, and the relationships between them and
specific subject details.
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TAPE assessment should similarly reflect a greater emphasis on students' real
understanding of main ideas, not just their factual recall of subject details.

Where possible, students should be given choices about what and bow they
learn. This implies giving greater flexibility to students and less pressure
than is currently the case. Teaching more (content) can mean teaching less
(meaning).

Finally, the role of TAFE teachers should be seen as one of facilitating
student understanding, rather than one of imparting a detailed body of
knowledge. For example, focusing on the processes by which students arrive at
answers end inferring the causes of students' misunderstandings, rather than
simply judging them right or wrong.

It is easy to make general suggestions. One particular example of a
curriculum change which attempts to incorporate these ideas is the new
Victorian Certificate of Education (VCE).

The Victorian Certif.icate of Education

Bow might courses which encourage deep approaches to learning be designed?

Victoria is reviewing its senior secondary curriculum. The development of the
new VCE is one outcome of this. The VCE is being designed within what is
called the study structure approach. The centrally accredited curriculum
document is called a study design. All year 11 and 12 subjects are being
designed within forty-four study designs, grouped into fourteen fields of
study for administrative purposes (VCAB 1987).

Study designs consist of four components, as well as broad aims and
objectives: areas of study, work requirements, common assessment tasks (CATs),
and course development support material (CDSM).

Areas of study describe the important areas of learning in the study, usually
in three to six major sections.

Work requirements are activities (such as laboratory work, essays, research,
folios, practical activities) which students undertake in order to learn about
the areas of study. There are normally three to six work requirements per
semester unit, and each must be satisfactorily completed for a student to gain
their VCE. Work requirements are assessed satisfactory (S) or unsatisfactory
(N).

Because the community requires an assessment grading finer than the two points
S 4nd N. CATs will be used to provide a five-point (A - E) externally verified
grading. There will be four assessment tasks per study, each CAT assessing a
distinct major area of learning in tbe study. The CATs will, like work
requirements, cover a variety of tasks (such as essays, research, practical
work); only one or two of the assessment tasks in each study will be
traditional tests. The student's certificate will report the nature of the
CAT, the grade gained (A E) and a description of the level of ability
implied by the grade. With four of these descriptions per study, and a likely
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five study completion, the certificate will provide a fairly comprehensive
profile of the student's academic strengths and weaknesses.

The main change in the VCE from traditional courses is that content is not
specified as a series of unrelated chunks of knowledge. By identifying a
small number of major areas of study, and requiring students to integrate
these through a number of work requirements, students are strongly encouraged
to see their learning in a holistic way that is, to take a deep approach to
their learning. The assessment reinforces this by assessing whole tasks (for
example, a research project), not just recall or formula filling.

Also, the study designs aim to provide a balance of theory and practice.
Traditional practical subjects (such as woodwork, textiles) have a theoretical
basis, and traditional theoretical subjects (such as physics, history) have a
practical component.

The fourth component of the study design, mr, is needed because the stedy
design is a broad framework within which providers can design their own
courses, so there is a need for teacher support materials to assist teachers
in the process of course design.

The new VCE shows one way to devise curriculum to encourage students to take
deep approaches to their learning. It may be useful to examine when modifying
curriculum and teaching in TAFE.

As a part of the review of senior secondary curriculum, the state training
system is also looking at ways to achieve articulation with the VCE. There
are several projects currently underway (Outer East College of TAFE, Frankston
College of TAFE) which show some promise in terms of credit transfer between
the VCE and TAFE courses. One of the useful outcomes of this work is the
possible restructuring of TAFE curriculum documents to present the material in
more holistic ways by, for instance, grouping together what were previously
dozens of individual performance objectives under more coherent areas of study
and work requirements. In other words, TAFE teachers would be encouraged to
present their material in a more integrated, holistic manner, encouraging
students to take a deep approach to their learning.

Another example of creating a learning environment which encourages deep
approaches to learning is given by Eizenberg's (1986) report on modifying an
anatomy course.
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Conclusion

Our society unequally distributes status, power and resources based largely on
occupation: thinkers are given greaten rewards than doers. TATE has
traditionally catered for those who deal with the practical (doers).

I have touched on some assumptions,that exist about learning about the
practical, best summed up in the word "training" - the consequence of which is
to encourage a surface approach to learning. What I am suggesting is that for
the benefit of the individual and the community, vocational education must be
just that - educative. It should encourage students to seek deeper
understandings of the skills and knowledge which they are learning.

By not providing TATE students with an environment which encourages deep
approaches to learning, we risk reinforcing the lower expectations often held
of those who deal with the practical. If the TAFS environment encourages
surface approaches to learning, then we deny students access to fuller
understandings of their subjects; and they may remain unable to contribute
fully to their working environment. We also prevent TAFE students developing
the capacities which our industries need for full economic growth.

The paradigm shift mentioned at the beginning of this article provides TAPE
with the opportunity to make significant changes in its curriculum. It should
take this chance to improve the opportunities for real learning which it
provides to its students.

Keith Cove
December 1988
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VOCATIONAL QUALIFICATION AND
ACCESS TO HIGHER EDUrATION

Professor Alan Smithers,
Department of Education,
University of Manchester,

Manchester M13 9PL.

In its White Paper, Higher Education: Meeting the Challenge (Cmnd. 114,

April, 1987) the British Government recognises three routes into higher

education: (1) traditional sixth form qualifications like A levels and

Scottish Highers; (ii) vocational qualifications; and (ill) access courses

for mature students. A growing number of students entering on the basis of

vocational qualifications is envisaged.

In an earlier White Paper, Working Together - Education and Training

(Cmnd. 9823, July, 1980, the Government accepted the recommendations of

the Review of Vocational Qualifications and went on to set up a National

Council for Vocational Qualifications. Among the priorities identified was

the "need to bridge the unhelpful divide between the so-called 'academic'

and the so-called 'vocational' qualification".

The National Council's primary task has been to reform and rationalise

the provision of vocational qualifications through the creation of a

National Vocational Qualification Framework. Within this, the awards of

approved bodies are to be accredited on a common scale at different levels.

A major consideration for the framework has been to provide clear routes

of progression to higher qualifications including those based on degrees.

It is intended therefore that NVQs 1011 not only be statements of work-

related competence, but, at appropriate levels, be a means of entry to, and

progress within, higher education and higher level professional qualifi-

cations.

NVQ FRAMEWORK

Within the NVQ framework candidates receive accredition by an approved

body when they can successfully demonstrate in applied contexts the skills,

knowledge and understanding appropriate to the level at which they are

being assessed. Competence at a specified level may meet the needs of

particular employment, but the requirements at any level are intended to

be sufficiently comprehensive to be a basis for progression to a higher

level. The framework is designed in such a way that the development of

individual potential, including personal and social skills, is encouraged.

Progression through the different levels need not be consecutive.

At present, the NVQ framework has four levels, but the Council has

been invited by the Government to consult with appropriate professions and

other bodies as to how degree and postgraduate awards can be brought into

the same scheme and it is likely that one or two additional levels will

be added.

LEVEL I. Basic Level.

Qualifications at this level should accommodate both those that match

a minimum job requirement and those designated as an entry to employ-

ment from programmes such as the Youth Training Scheme.



LEVEL II. Standard Level.

Qualifications at this level will be awarded for competences needed
for many occupations whose requirements are Ognificant but which are
primarily of a routine and predictable character.

LEVEL III. Advanced Level.

Qualifications at this level will be awarded for competences needed
for occupations which are not of a routine character, and which may
require application in a variety of contexts and roles. The skills

achieved at this level may be of such a nature as to indicate cap-
ability in supervisory and junior management roles, or to progress
into advanced further education and training.

LEVEL IV. Higher Level.

Qualifications at this level will be awarded for competences needed
for occupations with specialist or supervisory or professional
requirements and which need the capacity to adapt to major job role
changes while maintaining full accountability and responsibility for
personal outputs and those of others. The minimum standdrds of
qualifications at this level will be appropriate to complex,
specialist and supervisory functions and for those occupations
where education and training needs are presently met by Higher
National awards plus, where appropriate, additional skills, under-
standing and ability in application needed for the trainee to be
regarded as competent.

Beyond LEVEL IV.

If the NVQ framework is to be extended to include degree and post-
graduate professional awards, it is probable that a further two
levels will be added. The Council is currently engaged in con-
sultations with professional bodies.

Eventually, it is intended NVQs will provide a ladder embracing all
levels of vocational qualifications, but in terms of the existing frame-
work it is likely the qualifications at Levels III and IV will meet the
entrance requirements of institutions of higher education. With graded

NVQs the Council is gradually putting in place the means of access and
progression to the higher professional awards.

COURSES AND INSTITUTIONS ATTENDED BY STUDENTS ON BASIS OF VOCATIONAL

QUALIFICATIONS

The proportion of students entering higher education on the basis of
existing vocational qualifications (mainly ONC/D, HNC/D, BTEC, SCOTVEC)
has risen steadily during the eighties, particularly in polytechnics and
other public-sector institutions where it has increased from 8.8% of
intake in 1981/2 to 13.2% in 1985/86. Growth in universities from a low
base has been somewhat slower from 2.8% in 1981/82 to 3.5% in 1985/86.

These overall figures mask considerable differences between subject

areas. In 1985/86, in polytechnics and other public-sector colleges, 32%
of those on engineering and building courses, 13.9% of those on science

courses, 9% of those on art and design courses and 6% of those on bus-
ness and management courses entered on the basis of vocational qual-



ifications. In the universities, the main areas entered were engineering
and technology 10%, architecture and building 8% and business and admin-
istration 5%.

Vocational qualifications are most likely to be used as a basis for
entry to higher education in those technologies where a degree is necessary
to achieve full professional status. But units like communication studies
have also been accepted for entry to degree courses, for example, English,
which are not explicitly vocational.

Although the number of entrants to higher education in Britain with
vocational qualifications has been rising it is still relatively low. Moor
and Dean (1983) have obtained evidence that the demand for higher education
among those with vocational qualifications is related to the importance
which it is seen to have in career development. In occupations like
engineering, where full professional status is restricted to graduates,
demand was found to be strong, but among those in occupations where pro-
fessional institute examinations were seen to be the means of advancement,
interest in degrees was much lower.

PERFORMANCE IN HIGHER EDUCATION

Research has been commissioned by the NCVQ from us to determine the
performance of students entering higher education on the basis of voc-
ational qualifications, and some of the first results will be presented to
the conference. But earlier studies have suggested that vocationally-
qualified students can be very successful. Smithers and Dann (1974), for
example, showed that the vocational entrant fared as well as most other
students on degree courses in engineering at the University of Bradford.

This supported an earlier study by French (1967) which compared the
degree results of 2,500 GCE and ONC students in six institutions. In all,

44% of ONC entrants compared with 39% of GCE entrants gained first or
upper second class honours degrees. It is also interesting that more GCE
entrants failed (7%) compared with ONC entrants (4%). The evidence (at
least on the basis of these studies) suggests that, once accepted ftiY a
degree course, students with vocational qualifications can do at least as
well as other entrants to higher education.

CONCLUSION

An important objective for National Vocational Qualifications is to
provide a clear route of progression to higher levels of qualification
including those based on degrees. Already some students do enter higher
education on the basis of existing vocational qualifications and, with the
advent of NVQs, especially where a degree is necessary to achieve full
professional status, this is likely to increase considerably. Such a move
would be welcomed by the Government and employers, and the institutions
of higher education are actively considering admission requirements. The
one-third fall in the age cohort in Britain creates a window for widening
access. The available evidence suggests that students entering higher
education on the basis of vocational qualifications can do very well.
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COMPETENCY TESTS: THEIR ROLE IN SELECTION OF APPRENTICES AND
TRAINEE TECHNICAL OFFICERS IN AUSTRALIA.

Gwynne Holdgate, Senior Research Officer, Educational Testing Centre, University of New
South Wales, Sydney, Australia.

Tests as a part of Selection Procedures.

The Educational Testing Centre (ETC) at the University of New South Wales (UNSW) in
Sydney has been developing multiple choice tests for screening applicants for
Apprenticeships for eloht years. Over the last two years this has been extended to Trainee
Technical Officers.

One of the main reasons for our initial involvement was the need for screening large
numbers of applicants for relatively few positions. In 1980/81, with new Equal
Employment Opportunity (EEO) legislation, this particularly affected state government

bodies in New South Wales (NSW). Several of these had candidatures of 7000 -8000 with

only 80 to 120 apprenticeships available. Screening by an objective measure such as a
multiple choice test battery waS seen as necessary to assess the competency of applicants to
cope with trades courses at TAFE, and also to meet the accountability demands of EEO.

In 1981 existing selection tests were mostly very old (some were pre World War II) and
over used, so that candidates were likely to have encountered some of them a number of

times. Mechanical Reasoning and Ravens PM38, still widely in use, fail into both these

categories. Further, most test batteries had a definite bias in favour of school leavers

who were male and Nkely to have taken technical subjects at school and against females

and those people from non English speaking backgrouncb (NESB).

There was a need for locally developed tests that assessed basic skills required in TAFE
trades courses and that reflected the skills and experiences applicants were likely to have
been exposed to in their general education - not necessarily just schooling.

Employers were having problems with wastage of those people they put on, as well as a
shortfall after the initial offers of positions. TAFE teachers were having problems with
apprentices In their classes who needed remedial work or who dropped out of courses that
proved to be beyond them. These problems are still with us, as a recent Seminar on
Occupational Competency Tests, held at UNSW in May 1988, highlighted. There is a
continuing need for interaction between secondary educators, TAFE educators and
employers.

However, some large (and recently smaller) employers who have used the current ETC
tests consider they have increased the likelihood of their apprentices being competent to
pass TAFE courses as well as increasing the cost efficiency of their recruitment procedures
and reducing the wastage from drop outs (Smith, 1988).

It is not unreasonable to consider the proposition that if funds from employers could be
pooled then apprenticeship applicants could be screened by tests for entry to TAFE. This
could also save multiple testing of many candidates who sit for several different employers'
tests at present.

The Australian Scene.

Australia's young population of school leavers and those in their early twenties has changed
over the last 20 years.

According to how the statistics are read, at present 15% of all Australians 15 years and
over speak English as their second language (ESL) and in New South Waltit 25% of all
school children come from homes where a language other than English is spoken (NESB).



This means that the traditional pool from which apprentices (and those taking other TAFE
courses) were drawn can no longer be assumed to come from an Anglo Australian
backgrourKI, and, in the case of apprentices, from families with a long history of a trade
background. This traditional English speaking trades based source of apprentices has
shrunk as a proportion of school leavers.

Consequently, employers face a shortage of the kind of apprenticeship applicant they know
best, and TAFE teachers face classes of increasingly mixed skills and language backgrounds.
Technical traineeships appear to have exacerbated this problem recently by increasing
enrolments in the more advanced classes.

Secondary schooling also has had to change to meet the needs of more students staying on to
Year 12, with wider and often less academic interests than the previous traditional student
who was aiming for university or a college of advanced education.

in 1981 in New South Wales, the proportion of apprenticeship applicants (for State
Government institutions) from Year 10 was 80 -85%: in 1988 it was closer to 50%,
with 25% from Years 11 and 12, while the remaining 25% had already left school. This
change in the age and educational levels of the pool from which apprentices are drawn has
meant further difficulties for TAFE and employers, both in selection procedures and
training.

Mu ItOle choice tests that are being constantly evaluated and updated .k) meet these changes
can help to tap this wider pool of resources and find out what applicants do know and what
skills they do have. It can be argued that the older tests still in use tend to reduce the
chances of finding the non traditional but competent applicants.

Such people, which include older people, females, and those from NESB and other
disadvantaged backgrounds, have been named the latent able* (Alcorn and Warrington,
1988). As their proportions grow we can not afford not to find, train and employ these
latent abilities in our population.

Test Construction: Reducing Bias.

The double negative in the last sentence is a good example of English which disadvantages
NESB candidates. That is, it is a source of unnecessary bias.

Other sources of language bias in test questions and instructions include:

use of the passive voice.
conditional clauses (such as thelf...then" variety)
adverbs.
many prepositions
long sentences.

We have found that by reducing these kinds of language bias for NESB candidates we also
have reduced the disadvantage based on socio-economic and/or rural backgrounds.

Most existing aptitude tests in common use have many sub tests, even those measuring
numeric skills, which rely heavily on a candidate's skill in reading English. This also
applies to the New South Wales Higher School Certificate (HSC) examination and the
Australian Scholastic Aptitude Test (ASAT). The Proceedings of the Seminar on
Occupational Competency Tests (Hoidgate (ed), 1988) held in May this year, contain some
interesting papers on the effects of language on test results. Contributions are from TAFE,
secondary schools, employers, and Macarthur institute of Higher Education which uses a
special entry test as an alternative to the HSC for its local disadvantaged population (Alcorn
& Warrington,1988).
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English Is the medium of communication in this country. When testing candidates for
competency in a variety of Wits, ETC's tests always include at least one sub test of English
vocabulary and/or reading comprehension.

However, when testing mathematics, or Data Interpretation (in graphs, tables or charts)
we remove or reduce the language component to a minimum (Diggs, 1988),

Details of the test construction methodobgy that we use are in the May Seminar
Proceedings. Briefly, after the test questions are written they are reviewed and edited by a
committee of four to seven people before and after pilot testing. After the pilot testing, the
statistical data helps in the decision making as a useful tool for people with the experience
to make informed judgements about the content and structure of tests and their items.

The people who wort on this committee vary according to Me content, purpose and level of
the test, but always Include those with a background in one or more of the following:

test constrwlion, theory and practice.
* specialist stkject knowledge and teachim experience.

teachlr* English as a second laguage and/or experience as an ESL Australian.
experience In selection/recruitment procedures.

Pilot testing is carried out over a wide range of schools from Years 10 to 12, making sure
that females and NESB people are usefully represented. We also include first year
university students in the pilot tests designed for trainee technical officers.

From the statistical analysis we look for bias based on language background, gender and age.
Wond knowledge, for example, continues to increase with age, so that separate tests for
different age groups often prove more useful than separate age norms for the same
vocabulary test.

Differences In mathematics scores (not necessarily an indication of bias) between the
sexes are decreasing or non existent at the school leaver level. Female candidates usually do
as well as the males on the apprentice mathematics tests.

However, some older tests in traditional batteries we do consider biased against females.
We do not construct or recommend tool recognition tests or Mechanical comprehension type
tests for two main reasons. The 1976 version of the Kit of Factor Referenced Cognitive
Tests (Ekstrom & French,1976) has removed the Mechanical Knowledge test on the
grounds that it was found to be based on achieved skills. Girls in many Australian high
schools still find it difficult to take Technical Drawing and other technical subjects, and
therefore have often not had the relevant experience. For the same reasons we have moved
away from our earlier Scientific Method tests as we found that girls and boys In high school
were beinfi taught science with differing content emphasis, particularly in single sex
schools. Also, in New South Wales the secondary science syllabus to Year 10 allows for
wide variation within schools for determining the details of content taught.

Instead we use a Data interpretation test which is designed to be free of content taught in

school. This test measures skills and processes used In extracting and manipulating data,
which for technical courses is based on scientific and technological stimulus material taken
from a wide range of resourres, such as journals, newspaper articles etc. Students are not
13434cted to have learned about the content of this material. They are expected to be able to
use it.
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Figure 1 gives an example of three data interpretation items based on graphical stimulus
material.

FIGURE 1:
GRAPH: Change on Previous Year in Production of

Two Mnerais
5.0

4.0
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2.0 II 1 I tli
1.0

0

't 1 1U11EI III

1 .0
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WARS

MINERAL I
II MINERAL Il

1. In 1983/4, production of Mineral II increased by

(A) 2.1 % (C) 2.7 %
(8) 2.2 % (D) 3.7 %

2. The greatest % increase in production of Mineral I and Mineral II
was In

(A) 1982/3
(B) 1983/4

(C) 1984/5
(D) 1985/8

3. The least % change in production of Mineral I was in

(A) 1982/3
(B) 1983/4

(C) 1984/5
(D) 1905/6

These kinds of items are commonly found in science and maths tests but combined in a
single sub test the statistics show they are measuring a separate area of skills and the
reliability indices (KR2O) are much higher than with traditional science tests. This
example also shows how the language used is reduced to minimize bias caused by language
background (NESB or sock, economic).
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Figure 2 shows two examples of mathematics items with the English reduced to a minimum

in the 'B' versions.

FIGURE 2.

I A. If a vehicle is travelling at x kilometres per hour, then Its
speed s in metres per second is given by the formula

5 xsale
if a car is travelling at 25 metres per second, what speed in
kilometres per hour is It travelling at?

1B.

(A) 3.6 km/h
(8) 6.9 km/h
(C) 90 kmih
(0) 2250 km/h

Xa
(A) 3.6
(8) 6.9
(C) 9 0
(0) 2250

2A. An irregular shaped building block has the shape and

dimensions shown.

What is the approximate length of the street fence PO?

28.

(A) 17 m
(8) 22 m
(C) 30 m
(D) 100 m

41111ww irn 111111111

x is closest to
(A) 17 m
(B) 22 m
(C) 30 m
(D) 100 m

112

R

t
20 m

(from Diggs, 1988)



NEN candidates do as well or better than native English speakers in Mathematics and Data

interpretation tests containing these kinds of items, particularly in the upper half of total

test scores.

More specific detail on methodology, sampling and findings is available in various papers

listed in the References.

Validation of Tests: New Developments and the Significance of How Test
Results are Used.

This a vital and large issue. A paper by Joan Curphey In the Seminar Proceedings

(Curphey 1988) gives details of a large scale validation of a Clerks test based on new uses

of criteria.

Briefly, traditional validation methods, based on criterion related or concurrent variables

producing regression lines for making predictions, are expensive, long term and often

inconclusive. They are also very difficult to explain to test users and the public. In the

United States a number of court cases concernin test validity have led to a simpler

approach which uses elements of both content and construct validity. We have adapted this

approach for local use.

Two criteria must be met:

does the content of the test measure Important skills and processes involved in

TAFE courses or on the job?

can the skills and processes being tested reasonably be expected to have been part

of candidates' previous experiunce?

In the Clerks test validity study described by Curphey, the basis for assessing these

criteria was to ask the job incumbents and their immediate supervisors what were the

important skills they used on the Job. They were asked to fill in a questionnaire which

listed tasks in verbal, numeric and other areas. These tasks could be linked back to skills,

at various levels and psychological constructs via the Australian (ASCO, working draft

1983), Canadian (CCD0,1971) and American (DOT, 1965) dictionaries of Job skills. The

data produced was easy to interpret and explain, and the approach was free of any

suggestion of Job appraisal.

At this stage no such study has been undertaken with ETC's Apprentice or Trainee Technical

Officers tests. An appropriate questionnaire is planned for 1889, with assistance from

TAFE staff. At present the validity of these tests rests on the initial inputs of local

apprentice trainers, the literature, two visits to the U.S.A. and one to the U.K. Mast

important has been the response of the test users, who originally used the tests for EEO

accountability purposes, and now express their satisfaction with the cost benefits, an

increase in retention rates, and success in TAFE courses by their apprentices who were

initially screened by the tests.

It should be emphasised that use of tests and their results is also a vital aspect of test

validity (APA, Standards for Educational and Psychological Tests, 1985). Tests must be

designed to specifications that apply to the population and purpose for which they are

written if they are to be considered valid. This means that an Important aspect of test

validity lies with the user of a test and its results, as well as with the test developer.

This takes me back to an earlier point: the need for interaction between TAFE, secondary

education and employers.
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Finally, at the 24th International Congress of Psychology, held in Sydney last September,
several speakers made the point that any objective test increased the predictability of
success In recruitment for courses or jobs. The next most useful predictor was
biographical datal The lowest predictability came from selection procedures that relied
only on subjective judgement and "gut feer. Dr. John Top lis, from the British Post Office,
also warned that there were many glossy but unsubstantiated tests on the market, and that
the most useful and valid were those designed locally, to proper test specifications and
rigorous rules of test construction.
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DEVELOPMENT AND ANALYSIS OF A CRITERION-REFERENCED
TEST !WM BANK

Dr. Barbara E. Hinton, Project ilirector
Mr. Jesse White, Research Associate
Department of Vocational Education

Universky of Arkansin
Fayetteville, Arkansas 72701

U.S.A.

The state of Arkansas has approximately 12,000 tractor-trailer truck drivers. To
meet the needs of the truck driving industries, 11 of the state's 24 poxitsecondaly
vocational technical schools provide training in tractor-trailer/truck driving. Training
consists of a minim= of 270 student contact hours. United States Department of
Transportation mandated testing for tractor-trailer/truck driver licensing will be ef-
fective in Arkansas in January 1990. To address the need for preparing competent
drivers, the Division of Vocational Technical Education, Arkansas Department of
Education determined to develop a standardized competency-based curricula for
truck driving. Inherent in competency-based education is the need for criterion-
referenced testing. Therefore, the state commissioned the construction of a test
item bank from which each truck driving instructor in the state could draw test
items. To produce a high quality test item bank keyed to specific tasks essential to
job success, the Vocational-Technical Education Consortium of States (V-TECS)
process was used. V-TECS is a cooperative research and developmental effort
among 27 states with associate membership being held by the armed forces, Depart-
ment of labor and Bureau of Prisons. Each member provides products and services
for mutual benefit to eliminate duplication of efforts in the development of com-
petency-based curricula. Standard prowdures are used to insure uniformity in the
products and to promote transportability of the products among states. The use of in-
cumbent workers as experts to validate the product is an essential component of the
V-TECS process. The following is an outline of the procedures used in Arkansas, a
V-TECS member state, in producing test items for a criterion-referenced test item
bank:

Procedures for Test item Writing
The Tractor-Trailer/Truck Driving V-TECS Catalog was revised in 1986-87 by
Arkansas. The catalog consisted of duties (a cluster of related tasks performed by in-
cumbent workers in an occupational domain) and tasks (a measureable unit of work
with a definite beginning and ending, consisting of two or more steps). These duties
and tasks were used as a basis for test item development; items were keyed to the
duty/task codes. Also included in the catalog were tools, equipment, and work aids
essential to the occupation; standards, conditions of performance, and performance
guides were also listed. Information from the catalog was a resource for item
development. A writing team consisting of five inswuctors was identified. The writ-
ing team was trained in V-TECS procedures to insure consistency in both format
and content.
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Task Analysis
An in-depth task analysis was accomplished through a process by which a research
associate rode with truck driving instructors and students as they performed the
various duties and tasks identified in the catalog as being essential to truck driving.
A tape recorder was used to record comments and answers to the researcher's ques-
tions during the course of a drive. The researcher often verbalized events taking
place and asked key questions to determine the exact steps necessary to accomplish
a particular task. These informal comments were later transcribed. Notes from these
transcriptions were reviewed with instructors and incumbvnt workers to determine
their accuracy.

Item Writing
After task analysis, the researcher worked with the writing team to develop hems,
maldng suggestions based upon information gathered durhag task analysis for con-
struction of the items. The writing team provided the content information and
plausible distractors for the multiple choice and matching items (cognitive domain).
Performance checklists (psychomotor domain) were constructed from steps outlined
by the writing team and notes from the task analysis. After the test items were com-
pleted, they were reviewed by incumbent workers to confirm the accuracy of item
content. A total of 164 multiple choice items, 12 matching items, and 37 perfor-
mance checklists were written.

Field Testing Items
Field-testing sites were established in the 11 postsecondary vocational technical
schools offering truck driving programs. The 164 multiple choice and 12 matching
test items were divided in three subsets, with each subset being tested separately.
The performance checklists were given to the instructors; however, the instructors
were not required to test every student with every checklist. (Results from the
checklists were not considered in analyzing the field tested items.)

Uninstructed/Instructed Samples
Samples from two populations were tested; uninstructed and instructed groups. The
uninstructed subset sample sizes ranged from 29 to 30; the instructed subset sample
sizes ranged from 30 to 53.

Statistical Treatment
Two statistical treatments for item analysis of criterion-referenced test items were
used on each of the multiple choice test items. The easiness index is defined and
computed the same way for criterion- and norm-referenced test items. In criterion-
referenced measure, one would expect that the uninstructed group would score low
on an item and that the instructed group would achieve a high score on the same
item. On items which did not reflect different results for the two unrelated groups,
the tasks to which the items were keyed or the specifications for constructing the
item were reviewed.



The second statistical treatment used was the Brennan Index. The Brennan Index
(Thennan 1971) is an index of how well an item discriminates between two unrelated
groups.

B = (11 right instnictedIN irtstructed) - (1t1 right unirutructedIN uninstructed)

The Brennan Index was used because the samples in this study were taken from two
unrelated populations. For this study, a Brennan Index of + .40 was used to divide
the items between high and low discrimination.

(This treatment of individual items does na =one that an butnunentgenerated from
the item bank is an adequate total instrument. Fwther daa will be collected upon ad-
ministration of tags generated from the item bank to at= reliability and validity of the
instruments. Multiple items keyarl to the same task will ako be analyzed ftother.)

Final Reviews
The statistical treatments aided in identifying multiple choice items which did not ac-
tually measure the intended learning (tasks). Items whose easiness index did not in-
crease in magnitude from uninstructed to instxucted groups were suspect (Popham,
1971). Items whose discrimination index did not exceed + .40 were examine& Four-
teen items had a Brennan Index of + .40 or higher. One hundred twelve items had a
Brennan Index of less than + .40. Items whose discrimination index indicated a
decrease in the percentage of students who answered correctly from uninstructed to
instructed groups were suspect as being faulty in construction. Thirty eight items in
the bank had a negative Brennan Index. In some cases, instruction could have been
confusing. Three items were keyed to tasks not included in the course content of the
instructed groups. These statistical treatments were helpful in identifying items
which needed to be further revised or discarded. As a result of this analysis, four
items were discarded; 66 items were revised.

The following are three examples of analysis results:

Item #103

The fifth wheel connects to the:

a. axle saddle.

b. glad hands.

c. king pin.

d landing gear.

Uninstructed Easiness Index .03

Instructed Easiness Index .96

Brennan Discrimination Index .93

Interpretation: Item has low Uninstructed Easiness Index and high In-
structed Easiness Index with a high Brennan Index. The item discriminates
well between instructed/uninstructed groups.

Recommendation: Keep item as is.
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Item *122

While in mute, your refrigeration unit's safety switch shut off. You
should fiat check:

a. freon level, mine tempemture, oil level, and battery.

b. engine tempemure, belts, Pei level, and oil level.

c. engine temperature, trailer tempemture, fuel level and coolant
level.

fuo4 leve4 oil level, coolant level, and battely.

Uninstructed Easiness Index. .11

Instructed Easiness Index 21

Brennan Discrimination Index .10

Interpretation: This item is difficult for both instructed and uninstructed
groups. The Brennan Index of .10 indicates little discrimination between
the two groups. Examination of the options reveals that the options may be
confusing.

Recommendation: Rewrite the item with simplified options.

Item #151

A radiator cap should NOT be removed while the engine is:

a. cokl
b. hot.

c. idling.

d. naming.

Uninstructed Easiness Index .93

Instructed Easiness Index .92

Brennan Discrimination Index -.01

Intrepretation: The Easiness Indices for both instructed and uninstructed
groups indicate the item is very easy. The Brennan Index indicates that the
item discriminates very poorly between the two groups. This item probably
tests information that is general knowledge and not specific to the truck
driving curricula.

Recommendation: Delete the item.
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Uses of Test Item Bank
The test item bank is available to instructors in the state's postsecondary schools.
Tests generated from the bank can be obtained by the instructors upon request.
Specific task areas can be identified and custom tests can be generated through a
computer-based management system. Suggested uses include pretesting for instruc-
tional placement, posttesting for task verification, and program improvement. Com-
petency profiles based upon test results can be issued to exiting students.
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FOLLOW-UP STUDIES OF VOCATIONAL AND TECHNICAL EDUCATION
GRADUATES USING STATE DATA SASES

by Merle E. Strong Director
Vocational Studies Center, University of Wisconsin - Madison, USA

Evaluation of social programs continues to be a major challenge the world over.
Taxpayers question the worth of such programs. Policymakers, charged with setting
priorities and making tough program choices, attempt to determine their value relative
to other programs. Advocates and users of such programs demand to know their
quality. Within these frameworks, evaluation occurs.

This paper proceeds on the assumption that the more specific the social
program, the more stringent are the demands for evaluation. From this perspective,
employment and training programs in general, and vocational education programs in
particular, are examined with an eye towards utilizing new technologies to aid in their
evaluation.

Vocational education has been evaluated through the years in terms of its
specific purposethat is, preparing people for meaningful employment. While some
argue that vocational education's mission has gradually broadened during the last 25
years since the term 'education° implies more than 'training," few disagree with its
primary emphasis on students securing jobs. Its specificity in mission, incfividuals
served, and curriculum emphasis call for close scrutiny by dedsion makers on all
levels. The fact that for the past 15 years the U.S. Congress has demanded
repeated evaluations of vocational education and required both states and local
education agencies to improve evaluation efforts only demonstrates the high priority
that vocational educational evaluation has in the nation.

Evaluation of vocational education, as in other social programs, can assimilate
many characteristics. But in the final analysis, most agree that °the student on the
job" is the standard of excellence. State directors of vocational education in 1981
rated employer feedback and placement level as the primary indicators of program
quality (Wentling and Barnard, 1982). How such indicators of program quality are
generated is the primary focus of this paper and is referred to as follow-up research.

Smith, (1974) suggested the following conception of follow-up research:

...follow-up as an organic component of the total vocational educatiod operation,
is a serviceable, two-edged instrument contrived by vocational education
professionals to both require program quality and to determine objectively unmet
training needs (p. 213).

Follow-up studies have been used over the years to gather pertinent information
relative to employer satisfaction and student placement. Employer satisfaction and/
or opinion generally foctoses on one of three areas:

Employer Follow-up Studes - Studies that ask a specific employer/supervisor
questions about particular employees who are former vocational education students.
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finfitiamakunaSumaya - Studies that ask employers who are known to
have hired former vocational students questions about vocational
ethication or vocational gruluates as a group.

General Employer Surveys - Studies that ask employers who may or may
rmt have hired former vocational ethrcation students questions abaut
vocational education or Its products. (Asche & Vogler, 1980, p. 55).

While employer surveys provide pertinent information on current and future
employer needs, student placement rates reveal the past success of particular
vocational education programs. However, as Hartz et al. (1918) suggested, specific
skill training may not be the only factor that affects Job placement. Other
employability skills such as social and communication skills may also play a
prominant role in a student's education and eventual employment. Datta (1980)
argued that the following factors, external to the education process, might be
determinants of a high placement level:

A one-time expansion of the job market.
An assertive placement system.
Low competition.
No profaned alternatives to employment.
Selecting applicants.
Good working conditions.

Notwithstanding these considerations, or limitations as some might suggest, led to
development of an alternative process for collecting student follow-up information that
win be described in the remainder of this paper.

Student placement rates or levels have traditionally been generated through
personal surveys with former students, either in-person or through some medium
such as the mail or telephone. This particular process, as in any research process,
pmsents some fairly significant constraints. One immediate problem is the response
rate. This is especially true in longitudinal studies spanning more than a year since
vocational training was provided. Costs associated with tracking down former
students can be significant. Another problem exists with follow-up studies based on
a less than satisfactory response rate and the resultant possible bias. If such a study
has only a 50 percent response rale this may not be a representative sample of
which to base conclusions. Lastly, such seff-reporting may contain inaccuracies
based upon ego inflation or on the possibility that requested financial information
might not be readily available to the respondent or that the respondent may not wish
to produce the requested materials.

In an attempt to eliminate these constraints from securing follow-up data from
graduates, the Vocational Studies Center at the University of Wisconsin-Madison is
conducting research to generate this relevant information from other sources. Over
the years, computerized data bases have grown to a tremendous degree. Albeit the
concerns of George Orwell and Mt information on individuals stored by various
units of government and the private sector continue to enlarge. If and when these



data bases can be compared and analyzed, relevant student follow-up information
can be identified in a more efficient manner.

Precedence for such a methodology was developed by Ghazala (1981, 1987)
who, in two instances, examined Ohio vocational education graduates by use of their
Sodal Security numbers against federal tax records. Rather than attempting to
replicate such an endeavor with the federal Ix/mummy, the Center sag:At to
expand such an examination within the State of Wisconsin and its own data bases.

Center personnel investigated the employment status and earnings profile of
graduates of the Wisconsin Vocational, Technical and Ada Education System
(VTAE) for a given year. Programs within the \RAE system are postsecondary and
mostly of a vocational nature and can span the instructional time of six weeks up
through two-year associate degree program& Graduates' income, wages, and public
assistance levels were than matched and compared to data bases of three state
agencies. In addition, a control or comparable group was established so that
comparisons between graluate and wnon-graduate groups with similar IndMduats
could be made. The process consisted of the following steps..

Step One. VW graduates for the program year 1982-83 were identified. A
total of 15,959 graduates met the study's definition of vocational education
graduates. Social Security numbers were obtained tor these students. From the
VTAE data base, six other items of information on each student was also secured.
These were as follows:

Gender
Age
Program Area
Geographical Region
Length of Instruction
Possession of Economic Disadvantagement

Step Two. The data base was then analyzed against the data base of the
Wisconsin Department of Revenue for possible matches with all persons filing 1985
Wisconsin state income tax returns. A total of 12,982 matches, or 81.3 percent were
found. The following information on .hese matches were then generated by the
Department of Revenue.

1985 Mean Income
1985 Unemployment Compensation Rewived
1985 Residence
1985 Marital Status
1985 Number of Dependents
1985 Wisconsin Income Taxes Paid

Step Three. Based upon this information, numerous permutations and
combinations were performed so that a profile could be produced on the 1982-83
VTAE graduates as they performed in calendar year 1985. For example, mean
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incomes were broken down by program areas and compared. The same was &me
for geographical regions within the state, arKI so forth. The amounts qf
unemployment conpensation received by 1982-83 graduates were °impaled with
the amounts received in 1985 by the general population in Wisconsin (Source:
Wisconsin Department of Industry, Labor and Human Relations). A retention index
was produced, comparing the geographical region of instruction and analyzing it
against the region in which the graduate resided when he/she filed the tax form in

1985.

In order to establish a comparison group, the researchers relied on the following
statistical tedmique. Per capita income for the five geographical regions in 1985 was
darived by computing a weOhted average of courdy per capita income using U.S.
:iureau of the Census data. The mean income figures on graduates was deflated by
.03 to dative mean earnings. This figure was based on the national ratio of total
income to earnings and was also borne out by the information supplied by the
Wisconsin Departrrent of Revenue. Mean earnings for the VTAE gladuates In
Wisconsin were then compared with adjusted national mean earnings of persons who
completed four years of high school. These comparisons took appropriate account of
the age andlor gender of the groups being compared. National mean earnings were
also adjusted in order to take into account regional income differences. Again,
appropriate tables and graphs were prepared.

A third data base that was examined in the course of the current research was
that of the Wage Reporting System of the Wisconsin Department of Industty, Labor
and Human Relations (DILHR). Initially constiucted during 1987, this system, with
data available for the first quarter of 1988, acquires wage records from all Wisconsin
empbyers, except the federal government, on a quarterly basis. Wisconsin
employers identify by Social Security number each employee together with that
employee's earnings for that quarter. The data file of 15,959 1982-03 VTAE
graduates was nm against the Initial filim for the first quarter of 1988 of the Wage
Reporting System with the following results. Matches were made of employees on
the average of five and one half years after completion of ixograms, on 11,220
employees or 70.3%. Upon further examination, 1,903 of these 1982-83 graduates
and 1988 employees showed no income repotted for 1988. The majority of these
non-reports were attributed to the newness of the system, in that although their
Social Security numbers had been entered, somehow earnings for 1988 were
omitted. In all, 9,317 or 58.4 percent of the 1982-83 VTAE graduates were found as
receiving 1988 earnings in the Wage Reporting System. A factor of four was then
applied to the mean earnings to estimate a projectd annual 1988 mean earnings for
graduates. Tabulations and cross-comparisons were then done similar to the
analysis performed with 1985 income tax data.

In order to develop a comparable group to compare to these data, the 1985
control group was adjusted to account for inflation and cost of living increases, and
was included in the study. In addition, through statistical manipulation, a mortality
and out-state migration ratio was developed to attempt to account for those
graduates not found in the Wage Reporting System in 1988.
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Lastly, the file of 1982-83 VTAE graduates was compared to the data base at
the Wisconsin Department of Health arx1Social Services (DHSS) whkIli contains the
Social Security numbers of all Wisconsin residents cunently on some Idnd of state-
financed or state-audited public assistance. These results were then compared to
the general population's incidence in these programs and reported.

The reserach reported on herein is an initial attempt to combine the advantages
and efficiencies brought about by new technologies, most notably data storage,
retrieval, and analysis with the expectations of accountability and evaltation. While
not a panacea, the techniques utilized in this research study overcome a number of
constraints currently implicit in traditional follow-up research ma arkiressed earlier In
the paper. There is also every reason to believe that cost efficiences, both in dollars
and in human resource hours, can be attained.

It is appropirate to relate to the question of confidentiality. The study has been
done without compromising confidentiality even though data was collfmted by Social
Security numbers since agencies furnished data only in pre-designed tables with no
cell smaller than 10. Coding systems are in place, however, in the agency so that
these same individuals can be followed up in future years.

Going beyond this study, one can envision more delimited applications to
specific programs, individual institutions, and pre-planned comparison groups such
as graduites compared to early leavers. Other employment and training programs
as well as other forms of education might consider its application for determining, if
nothing else, current or future disposition of their clients.

Lastly, states and even countries around the world, with perbaps a less
sophisticated data storage and retrieval system, might wish to ponder pertinent
applications for themselves while they still designing and/or implementing such
systems.

Our preliminary data on former students shows very positive results relative to
retention in the labor market area in which training was provided, in employment,
wages, and lack of dependence on social services. We believe it is the success of
the thousands of students who have benefited from vocational education that reflects
on the quality of programs and we are excited about the possibilities of measuring
this success through data bases that have only recently been used for this purpose.
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ANALYSIS OF A PROGRAMME OF ELECTROMECHANICS OF AUTOMATED
SYSTEMS IN TERMS OF UNDERLYING PHYSICAL CONCEPTS AND

PRINCIPLES
R. Gagnon, professor

(and J. Besancon, R. Gagne'', P. Jean, L.P. Leclerc)
D6p. de didactique, Univ. Laval, Québec, Canada, GiK 7P4

Interest is growing in many occidental countries in
sc'entific and mathematical knowledge as a necessity for
efficient technical and vocational studies. Students
however have great difficulties dealing with such content
as they do not master it sufficiently nor particularly
like it. Thus, it is of utmost importance to rely only on
what is absolutely necessary at the most basic level
compatible with the formation objectives. In addition, to
make learning significant and appropriate, a close
integration of science and technical content is to be

seeked.

METHOD OF ANALYSIS

To identify the relevant mathematical and scientific
material, programmes should be analysed as they contain
in principle all the elements required to reach the form-
ation goals. Most often than not, at least in North
America, they are devised using hierarchically organized
performance objectives. Three levels are mostly used:
terminal (stating the main objective of the module or
course), intermediary (a step by step way to achieve the
terminal objective) and specific (the actual content to
be learned). In this kind of analysis, the content itself
must be looked at, as interpreted from the higher level
objectives perspective. Three points of view must be

taken into account simultaneously: scientific, technical
and pedagogical. Therefore, for precise results, a
multidisciplinary team is almost mandatory. Proceeding
from the exploration of the scientific conceptual family
of the object study to the determination of the exact
concepts and/or principles essential to the achievement
of the objective and of the necessary skill levels
required using a specificity criterion (such that the
number of prerequisites is minimal), a method was
developed and applied to a programme of electromechanics
of automated systems at the secondary school level.

The method itself, based on the formulation by objectives
of the programme and on the existence of a skill level
taxonomy, is in four steps and applicable one objective
(in our case intermediary) at a time. Firstly it ensures
that the objective under study is well understood by the
analysts making use of Bloom's taxonomy; secondly that
the content to be learned is suitable to the objective
(in case that it is not, the content is to be adjusted);
thirdly that the selected concepts and principles are
those that minimize the prerequisites to their knowledge
at the skill level required to achieve the objective;
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fourthly that the vocabulary utilized be the one of the
scientific discipline looked for (physics, chemistry,
biology, etc.). It thus allows for the determination of
the exact concepts and principles at the right intel-
lectual skill level really necessary to the achievement
of every single objective. For more details, see Besancon
et al. (1988).

APPLICATION AND RESULTS

As an example, we present results of concepts and
principles in physical sciences (CPPS) relevant to two
large blocks of the above mentionned programme: Indus-
trial Mechanics, 625 hours and Fluid Energy, 300 hours.
Altogether, 109 intermediary objectives detailing 18
terminal objectives were analysed as well as two more
terminal objectives directly expressed into learning
content. Table I lists the CPPS's that were identified.
41 concepts were found in the Industrial Mechanics block
of which 23 fall in the Mechanics subcategory of physics,
as could be expected.

Table I. Concepts and principles of Physical Sciences
extracted from Industrial Mechanics (I.M.) and Fluid
Energy (F.E.)

Family Concept/principle No I.M. F.E.

Mechanics
Kinematics Position 1 X X

Distance 2 X X

Motion 3 X X

Speed 4 X X

Acceleration 5 X X

Translation Inertia 6 X

dynamics Force 7 X X

Tension 8 X

Elasticity 9 X X

Gravity 10 X

Weight 11 X X

Friction 12 X X

Power 13 X X

Efficiency 14 X

Angular position 15 X

Rotational Rotation 16 X

dynamics Rotation axis 17 X

Torque 18 X X

Principal axis 19 X

Vibrations Vibration 20 X

and waves Frequency 21 X

Amplitude 22 X

Intensity 23 X

Resonance 24 X
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Electricity Potential difference
Direct current
Alternating current
Electric circuit
Electric arc

Fluid Flow
mechanics Continuity

Pressure
Gas compressibility
Liquid incompressibility
Pascal law
Bernouilli's theorem
Torricelli's law
Viscosity
Laminar flow
Turbulent flow
Capillarity
Fluid-tightness

Ibacmg= Heat
dyoamics Temperature

Ideal gas law
Relative humidity
Heat flow
Linear expansion

Matter Ray
Phase
Adhesion
Homogeneity
Permeability
Porosity
Crystal lattice

25 X X

28 X X

27 X X

28 X X

29 X

30 X X
31 X

32 X X
33 X
34 X

36 X
38 X
37 x
38 X X
39 X
40 X
41 X
42 X X

43 X X
44 X X
45 X
46 X
47 X
48 X

49 X
50 X X
51 X
52 X
53 X
54 X
55 X

In the Fluid Energy block, 32 concepts and four princi-
ples were extracted, with 12 concepts each in Mechanics
and in Fluid Mechanics, the latter being presumably the
natural basis of Fluid Energy. Moreover, 22 concepts are
common to both blocks.

A more quantitative comparison is needed though. In order
to do so, we assume as it seems reasonable that any given
CPPS will be needed during the total duration of the
objective requiring it. Obviously the shorter the
objective the truest that is. Its total importance, noted
Icp, can then be obtained by summing over all durations
of its occurrences.

The results are presented in Figure 1. Clearly CPPS's are
of varied importance, a small number of them dominating
the distribution. One can easily show that the actual
number of CPPS's decreases almost exponentially with
importance. In other words, few of them are needed for a
large fraction of the total time. In Industrial Mecha-
nics, speed, friction, elasticity, heat and heat flow are
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Figure I: Cumulated importance Up of concepts and
principles of physical sciences extracted from Industrial
Mechanics (slashed part) and Fluid Energy (crossed part)

the most important while in Fluid Energy, pressure and
flow are overwhelming.

It is also revealing to calculate the total importance of
all CPPS's by physics family as shown in Table II. Again
it is obvious that Mechanics is the basis of Industrial
Mechanics but also that Fluid Mechanics is the one of
Fluid Energy even though less strongly. The last two
columns of the table refer to the CPPS's that are namely
explicit in the programme. It is disturbing that these
numbers are so low as the CPPS's are deemed necessary to
the achievement of the programme's goals.

CONCLUSION

Let us briefly summarize what can be learned from that
kind of analysis. Clearly the results correspond to the
scientific knowledge that the student must have to go
through his/her curriculum. Moreover, if the tendancy
shown in our data persists in other programmes and for
other sciences, i.e. most CPPS's among the dominant ones
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Table II. Importance by physical families Ip of concepts
and principles of physical sciences. The second and third
rows refer to the contributions of Industrial Mechanics

and Fluid Energy respectively.

Physical family IF
(hours)

IF/1
(%)

IFoxp
(hours)

IFexp/IF
(S)

Mechanics 1 985,00 45,1 638975 32,2

1 317,50 53,8 308,75 23,4

667,50 34,3 330,00 49,4

Electricity 350,00 8,0 0900 0,0

255,00 10,4 0,00 0,0

95,00 4,9 0,00 0,0

Fluid mechanics 1 093,75 24,9 338,75 31,0

158,75 6,5 51,25 32,3

935,00 48,1 287,50 30,7

Thermodynamics 522,50 11,9 23,75 4,6

445,00 18,2 18,75 4,2

77,50 4,0 5,00 6,5

Matter 446,26 10,2 12,50 2,8

276,25 11,3 12,50 4,5
170,00 8,7 0,00 0,0

TOTAL (I) 4 397,60 100,0 1 013,75 23,1

2 452,50 100,0 391,25 16,0

1 945,00 100,0 622,50 32,0

are daily concepts, a common science course could be
developed and taught separately or required for admis-
sion. The method can also serve as a sort of consistency
check for that aspect of a vocational programme dealing
with mathematical and scientific requirements. Finally
the results can be transformed into didactic material for

teachers and students as they provide together with the
technical content all that it= necessary to construct an
integrated techno-scientific structure of each objective,
c:ourse and in the end, of the formation discipline.
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AN ARSUMENT FROM CURRICULAR RELEVANCE AND COHERENCE
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and
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qny e,,ertive vocational education or training program must be
externally relevant and internally coherent. External relevance lies
in tne program s capacity to develop knowledge and skills necessary
for anticipated vocational tasks, as measured in the degree of work-
place preparedness possesseo by graduates. The correlation between
inoustrially necessary skills and skills evident in successful com-
pletion of the program's assessment schedule is the overt sign of the
Qrogram's external relevance.

The program's coherence may be measured by the mutual consistency and
integration of the topics treated. Implicit in any estimate of coher-
ence is some degree of both logical and psychological connectedness.
Logical connectedness is evident in various ways, for instance where
one theory or concept IS logically required in the definition of
mlother, One would not normally attempt to cover °power" without
firt Lovering "force', since power is defined in terms of force.

ychological relevance is similar, but less formal; for example
treating the behaviour of permanent magnets before considering
electro-magnetir relationships and behaviours. There needs to be a
clear structure within the program reflecting the conditions for
understanding and mastering its content.

in this: paper we consider fast track apprenticeships and multi-
0:11ling in terms of curricular relevance and coherence.

Fast Track Apprenticeships

There is a range of on-entry abilities and experiences in the student
body of any given TAFE course. There are also varying educational
potentials among students. Moreover, some students might already
have abilities and experiences Included in the alms of the course's
skiiis development profile; others who lack such skills might acquire
them more ouic4iv than their peers. To maximise individual equity
.(.1 a;clip waste ant duplication, curricula should be developed which
can fleibly and practicably accommodate the maJority of such
in,jividual differences.

firovscinn might be mace for immediate advancement of some students.
(Todn, f,nrpliing in tt!.e first year of an Electrical TradPs course

mion heve a goot, rsflt in Physics, along with other experiences
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considered equal to a first semester theory subiect. Granted in

tonsidering both what to count as an on-entry qualification or skill

permitting immediate advancement, and what form that advancement

should take, we should be very cautious about drawing up lists of

standard exemptions; but there is a case for allowing such a student

to sit the subject's assessment procedures and if successful to be

exempted from attendance and move into the next phase of the program.

There is further room for caution here, however. Claims of good cause

to be advanced in theory based subjects are more likely to be

resolved by this procedure than claims for practical subjects. But

most subjects not employing a formal weekly assessment could probably

be managed like this, including practical subjects where the practic-

al component of the overall mark is determined by class tests rather

than an assessment of each week's work. In these cases if a student

makes claims for an exemption from attendance, supported by his or

her employer or other outside agent, refusal needs justification.

Class size is a relevant consideration. Perhaps where employers take

on as first year apprentices a group of students constituting an

acceptable class size, a shortened attendance requirement could be

arranged so that the students covered all work not yet experienced or

mastered. All the standard assessment procedures would be administ-

ered. To be effective, this would require industry to organise so as:

Ul to ensure that any class load of such students, with a common

background, attend a particular college, and (ii) to put a case for

the attendance exemption on the basis of the special selection proc-

edures by which they have been chosen for employment. Biven these

conditions, and one further proviso, that there is no further reduct-

ion in overall paid release for formal training, there should be no

barrier to this form of "fast track apprenticeshkr.

For an exemption to be granted, industry would need to make or

support the claim of a particular apprentice to exemption. Independ-

ent substantiation of the relevant experience is necessary. Moreover,

since TAPE exists largely to serve the needs of industry, industry

should be obliged to identify its needs, including those relating to

experience relevant to e.,lemption from attendance. It should be able

to indicate which skills might already be possessed in virtue of

school experience, and which are acquired through everyday wort

experience, in that they are inherent in the successful performance

of required tasks. By "industry', here, we mean industrial unions as

well as employers. It can be argued that unions have a responsibility

to ensure that the workforce is adequately trained, deriving from

unions' responsibility for the welfare of their individual members.

It could be further argued that this responsibility etends to the

vocationally formative years of members during which they have the

right to the experience necessary to acquire relevant stilts.

Another, and possibly more difficult issue to address is the varying

educational abilities of students. Just as students have a range of

on-entry experiences and levels of ability related to these, so they

have a range of learning abilities. It should also be possible,

however, to design a course so a more competent student can complete

the course in less than the standard time in course contact hours.



Administratively, this could be enhanced by the cooperation of
industry, especially when there are sufficient high achievers to
compose a class. For example, given that TAFE enrols all persons
apprenticed in a particular trade, if an employer (or a group of
employers) hires sufficient higher achievers to constitute a class
load, identifies these to TAFE and directs them to a particular
college, TAFE could then accommodate them, as a group, in a more
flexible course arrangement. That is to say, a streaming arrange-
ment could be built out of cooperation between TAFE and industry.

Given the acceptability of these schemes, there is no apparent
reason why another option cannot be provided; a Fast Track Apprent-
iceship involving both reduced contact hours and a reduced overall
period of college attendance. We wish to stress that the endorse-
ment of such an option should not function as a reason for reduced
commitment by industry to formal paid release training. Rather,
the hours "saved" in the first course could well be used to start a
trade extension, or multi-skilling program. For example, an
electrical apprentice might begin the Industrial Electronics course
as a trade extension or might begin, with advanced standing, the
Instrument Trade course, and so on.

Seneralisability

The greater the generalisability of the contents of a curriculum,
the greater its external relevance to the world of industry and
commerce. Similarly, the greater the scope of any item in the
curriculum (in its application to particular cases, tasks and
skills which also need to be mastered), the greater the internal
relevance of that component1 and the greater the internal coherence
of tne curriculum.

A topic's generalisable aspects are of primary importance. Once
these have been mastered, graduates are able to apply generalisable
inowledge to novel situations. Generalisability of knowledge is
demonstrated pragmatically in its transferability from the limited
context of training to a variety of workplace contexts. This is a
measure of external relevance.

Generalisability also has structural dimensions. The overall
generalisability of a course lies to some extent in its structure,
just as the generalisability of a topic or subject lies in the
structure of the educational delivery of that topic or subject -
most especially in the movement from general to specific and
following the logical and psychological structure inherent in the
subiect material.

The generalisability of a course then, lies to some extent in the
potential of the course structure for generalisability, for example
in the establishment of core and elective subjects. The core subjects
of a course represent the general base from which a wide range of
specifics may be addressed. The specific group of electives selected
by a particular student would then be those most relevant to his or
her present vocational needs,

Generalisability of particular content or of the structure of
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curriculum could be transparent to students and, indeed, to those

teachers who administer or "deliver" rather than develop curricula.

They might not see the generalisability although they will benefit

from it. To enhance consciousness of the presence and power of

generalisability, the principle of proceeding from the most general

feature of a given topic to the more specific cases must itself be

taught explicitly and clearly.

Fast Track Apprenticeship courses were mentioned above as an example

of a curriculum which would meet the necessary criteria of relevance,

and meet them better than do the more standard curriculum models.

Here there is a natural exten:;yn of the core plus elective model.

The training time saved in any Fast Track model should be reallocated

to alternative training packages, such as trade extensions programs

or multi-skilling programs the difference between the two being the

degree of specificity of the program. There emerges here the

possibility of developing a course which both continues down much the

same path as the original trade course undertaken as a trade exten-

sion program and which ranges widely as a multi-skilling program.

Trade extension is more vertical and multi-skilling more lateral.

The extent to which electives are used to supplement core sublects in

a given course blurs even this simple distinction.

Multi-skillino

There are likely to be relations between the skills required for

various different trades, even though the range of skille crosses

traditional trade boundaries. Obviously there will continue to be

a variety of different skills packages on offer: the multi-skilling

needs of petro-chemical industry trades may differ from the skills

needs of construction industry trades. There will still be tradesmen

who are essentially electricians,
mechanical fitters and sa on in

each industry, and if they are all to be multi-skilled there will be

a different skills package required for the multi-skilled of each

industry. This need not be a significant problem for education/skills

providers, since core subjects may be used to provide the general or

common base of those skills which are fundamental to an elertrician,

for example) in whatever industry - and these followed by industry

specific electives.

We would argue that generalisability of skills is independent of

multi-skilling in the sense of skills which transcend normal trades

barriers - the most usual sense of "multi-skilling' in current use.

In our view, existing (supposedly narrow) trades coirses should

present the material to be covered in a way which Emphasises the

general principle of the skill involved, and leads from that to the

specifics.

As an example, take cutting tools, covered in many trades courses.

Within each trade, emphasis should be given to the principle of

cutting - the use of the wedge and the universal characteristics of

the wedge should then be addressed, its mass at the point, its

hardness, its cutting angle, and so on. In this way students would

learn the characteristics necessary to make good, clean, efficient

cuts. Provided students are aware of the characteristics of any

new materials introduced into their trade area, they will be able to
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work competently with the materials in a short time, because they are
aware of the general principles which apply to the specific skill.

Some progresive employers have recognised the need for formal
skills training beyond the legislative requirements for existing
trade training. ICI has led a number of companies into a multi-
skilling program where all electricians are released on company time
to fulfil the requirements of the Instrument Trades Course, and all
p,nstrument fitters fulfil the requirements of the Electrical Trades
Course. Because of standard exemption arrangements between the
courses, considerably less time is required than the simple sum of
toe hours of each course, but the off-the-iob training commitment is
stlii vcry much higher than for either trade taken alone. This

program 1E a definitive example of multi-skilling. A wide range of

outcomes is anticipated in this program, including: (i) that the
company will have a workforce with fewer demarcation issues; (ii)
that many problems associated with emergency breakdown call-outs will
be overcome; and Oil) that the individual multi-skilled workers
will beneCit financially and in job satisfaction. This has signific-
ant implications for credentialling within TAFE.

riecognitinn of a worker's increased skill base could be a matter
for the particular company providing (in some sense) the increased
training. 1n-house training could provide the skills necessary to
the company workforce, and the company could then recognise these
in its staff classification and relevant pay scales. This gives
one group a pay rise which is not generalised to all trades within
the company. This procedure was used years ago by the Public
Transport Commission in its reclassification of some electricians
to equipment maintainers. An obvious problem here is the lack
of recognition of such classifications in industry generally:
because pi this. Jack of portability of classification, difficulties
will be encountered in arguing for an equivalence with other
classifications in more general use in the industry. To ensure
widespread recognition of completed training programs workers
desire a credential, and unions should insist on this as one of the
course outcomes. In the ICI example no credentialling problem
exists. as the workers fulfil the requirements of recognised courses
and receive the appropriate awards for those courses.

Some multi-skilling proposals are aimed at providing career path
equity across trades. The content of these IS not related to
across-trades skill development as such, but rather to matters such
as supervision and occupational health and safety. It is the
intention of these programs that workers from all triies have equal
opportunity to reach the higher supervisory levels now available to
only a iew of the trades for which post-trade training is provided.
In our view such proposals should be seen as trade extension programs
rather than multi-skilling. Tneir advocates may still seek paid
off-the-job training in these areas even though the benefits in
relation to industry efficiency seem much lower than for programs
directed at increasing the range of work-face skills.

As nted earlier, industrial unions will need to accept some
responsibility for ensuring adequate training, for discouraging
unreasonaole requests for attendance exemptions for a subject on
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behalf of students who may then encounter difficulties with
assessments for that or following subjects. For similar redsons,
given that TAFE as an independent body is providing sufficient
places in appropriate courses, the unions might try to ensure that
TAFE retains the bulk of the formal vocational training.

TAFE trades teachers probably represent the most extensive and
longstanding example of multi-skilling. As self-employed trades-
people know, there is a significant difference between being a
successful contractor and being a good tradesperson. Certainly,

the one does not preclude the other, any more than it implies it.
Different skills are necessary. The trade teacher, like the private
contractor, has had to acquire and develop a set of entirely nes
skills. This is not to deny that like the successful contractor, the
successful trade teacher will normally have been a good tradesman,
and in each case may remain so.

To ensure high quality vocational training, it is necessary to
ensure the development of the new skills necessary for effective

teaching. TAFE provides a process of development and review of
this skills development process. Here, as elsewhere, one needs to

serve one's apprenticeship.

The views expressed in this paper do not necessarily
reflect those of the NSW Department of TAFE.
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COLLECTING CASE STUDIES IN TAFE CURRICULUM : SOME PROBLEMS

Clare Meath
Curtin University of Technology

and
Wendy Richards

NSW Department of Technical and Further Education

A small group of people working in 1AFE curriculum research and
development met in symposium at the AARE conference in Melbourne in 1986.
We came from four different States and most had never met before. We had
planned to get together at the conference to present reports on current
projects and to discuss our work in the various TAFE Authorities. It was
a way of expanding our own networks and of sharing ideas among ourselves,
as well as letting other AARE members know about some of the activities
going on in the TAFF_ sector.

The West Australia, Social Science Education Consortium had earlier begun
publishing a series of Australian Case Studies in Curriculum. We
approached the general editors of the series, who were present at the
conference, to explore the possibility of contributing a TAFE component to
the series. The idea met with interest, assuming that more papers could
be added to the collection and that the existing symposium reports could
be redeveloped as publishable articles.

We need not dwell on the complexities of editorial responsibilities over
the following two years, except to say that several more contributors
joined the team making up the collection to eight papers from five States,
and representative of a diversity of curriculum issues and research
methods.

A topic raised by most of the contributors at various stages, concerned
the nature of a case study. They needed to be reassured that what they
were doing was able to be called a case study. Did the research need to
follow a specific approach to be a case study? What was the difference
between a case study and a descriptive report? Was it a useful approach
to use? A second set of problems arose from the nature of TAR curriculum
research itself and the fact that the contributors were engaged in heavy
and on-going practical workloads which gave them little time to analyse
and fine-tune their work in the way academic researchers take for
granted. lhe most valuable thing they had to offer were personal accounts
taken from real experience, yet the ongoing demands of their activities
made it difficult for them to focus on and complete a paper on a project
which they wanted others to know about. It is these two issues we would
like to explore in this paper.

The editors of the first two volumes of the Australian Case Studies in
Curriculum series (Fraser 1985; Kennedy 1986) pointed to a need for more
published material on practical activities in curriculum development and
evaluation, especially in the Australian context. Case study research has
always been slightly suspect in some sections of the research and
evaluation commwnity, and has been variously decried as subjective,
non-conclusive and uwishy-washe. Theoretical investigations and "hard
data" research into educational problems have tended to appear more
attractive to journal editors, while studies of single situations have
been deemed to be of limited general interest (Fraser 1985, ix). Hence,
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it is often difficult to locate reports on practical curriculum problems

and solutions, at a time when it is becoming increasingly important in

Australia for educationists and teachers to take on extra responsibilities

as curriculum developers.

lhe case study approach, and the qualitative methodologies generally used

with it, are not new in the social sciences. The techniques of

observation, participant observation and intensive structured and

unstructured interviews have been the methodological mainstay of

particular theoretical positions within disciplines such as
psychoanalysis, anthropology and sociology. Despite this longevity

however, the case study approach has been overshadowed in the social

sciences, particularly in the post WOrld War 2 years, by more quantitative
methodologies whose rationale and techniques are drawn from the natural

sciences. As Middleton points out (1986, p2), this was despite the
insistence of social scientists such as C. Wright Mills that the object of

sociology was to "grasp history and biography and the relations between
the two within society. This is its task and its promise."

Since the mid-1950s, however, the limitations, weaknesses and sometimes
abuses of an uncritical use of quantitative methodologies have been widely

debated in many fields of social enquiry (Hammersley & Atkinson 1983;
Bhaskar 1974; Bell 1978; Keat & Urry 1975). The qualitative
methodologies, often used in conjunction with the case study approach, are
now commonly favoured by researchers working within interpretive or

critical theoretical frameworks. These methodologies offer them greater
opportunity to explore in a more holistic fashion the multifaceted and
complex nature of social reality (Angus n.d.). Case studies and
qualitative methodologies also apear more frequently in recent research
in education (Ball 1984; Samuel 1983; Connell et al. 1982; Willis 1977)
though as yet in Australia, and particularly in the technical and further
education sector (1AFE), they represent only a small proportion of current
research and evaluation designs.

An important consideration in the development of any research methodology
is the elimination of bias. Both the positivist and naturalist traditions
in the social sciences have argued that sc$eatific objectivity, as a
necessary precondition for arriving at the truth of a situation, is

produced by the elimination of the potential for bias. Both traditions

assume that this can be achieved by isolating a body of data so that it
will be "uncontaminated by the researcher, either by turning him or her
into an automaton, or by making him or her a neutral vessel of cultural
experience" (Hammersley & Atkinson 1983, p14). A conceptual distinction
is made between social science and its object of study, which in practice
is embodied in the methodological prescriptions governing the nature of
the relationship between the researcher and the researched. It is

believed possible to reduce the potential for bias by developing an
account of the situation under investigation which treats it as external
to, or independent of, the individual conducting the research. Ibis

belief is based on two assumptions: that it is possible for a researcher
to approach a research setting without preconceived theories or
expectations regarding the outcomes of the investigation and, secondly,
that the research subjects must remain objects, or targets, of
investigation to the researcher, to prevent the introduction of bias
through personal involvement. Relationships between the researcher and
researched are viewed as possible barriers to scientific objectivity,
rather than avenues through which to obtain a greater understanding of the
elements of that which is being studied.



In contrast, qualitative methodologies and the case studies approach to
research acknowledge that some form of relationship exists between
researcher and researched, and that solme kind of bias, whether it be
personal, political or theoretical, is brought to the investigation by all
those involved in its conduct. Research of this nature provides the
opportunity to take the effect of these predispositions and relationships
into account.

Case studies can also be seen as a way of addressing the problem of
relevance, in the sense that they reflect what is really happening in all
its personal and social complexity (Stake n.d. p4) rather than studying
events in controlled, atypical, °laboratory° situations. However, this
does not mean that the case study is merely the telling of a story,
although "case stories° may well also be case studies. As a research
approach it has a conceptual structure which presents an understanding of
a situatio;., draws conclusions about it, and allows readers to extend
these new insights into their own experience and awareness. It is
important to realise that the case study is not a specific technique. As
Stake emphasises, °... it is a way of organising social data so as to
preserve the unitary character of the social object being studied° (n.d.,
p5). lt °is the study of a 'bounded system' with a conception of unit!,
or totality" (Stake n.d., p4; our emphasis) at the centre of the
methodological concerns. lhe research methodology may be statistical or
ethnographic; data gathering methods may be structured or unstructured;
the analysis may be quantitative or interpretative. The case study sets
out to focus on, and interpret, a part of reality which is considered to
be significant to the researcher and to the reader.

lhe focus of our collection of papers was the develcmient and evaluation
of curriculum in TAPL. In a recent article entitled Curriculum as
Anthropology, McLeod (1987) pointed to the distinction between what
curriculum developers say they know, or the ritual of curriculum
procedure, and how they act. Their actions are of far greater importance
to the researcher than their plans and beliefs, because action is the
indicator of meaning. °Given that action embodies meaning, the precise
nature of that action becomes crucial in the understanding of curriculum°
(p18). It is hoped that the papers will show that the case study approach
gives researchers important access to the actions of curriculum
developers, as well as to their statements about what they thought were
the important °meanings° when they looked back analytically on their
activities.

Case study research also takes into account the context of curriculum
activity. Curriculum practitioners continually stress the fact that
decisions rarely work out as planned (McBeath 1986). Political, economic
and personal interaction become the reality of curriculum decision making,
sometimes in clear contradiction to the ideals and intentions of the
developer. Very little can be anticipated with certainty and the finished
curriculum product is frequently full of surprises and hidden meanings
(Maleath 1980. lhese characteristics are reiterated constantly
throughout this selection of TAIL curriculum case studies.

Different approaches to case study methodology are obvious in this
collection. Four of the contributors had been involved in curriculum
research projects using formal research methods; two were evaluations of
specific courses, one a study of user participation in curriculum
development, and the other an analysis of co-operative development. Two
others had been involved in practical projects as curriculum developers;
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they were participants, rather than participant observers, and their

papers are retrospective accounts of their experiences. Another

critically reviews a problem in occupational analysis method and the other

draws on a wide experience of case study involvement to identify the

problem areas'in general. The papers are case studies in Stake's wider

sense of the interpretation of a bounded system, presenting understanding,

drawing conclusions and allowing readers to internalize the experience and

make it their own. The ultimate justification for a collection such as

this is that the experiences of the writers will be used to widel and

deepen the knowledge of those who need more confidence to embark on

curriculum activities of their own.

To an inexperienced TAFE curriculum developer, case studies can provide

reference points when developing new strategies or solving problems. They

can become signposts, pointing out desirable or dangerous directions to be

negotiated. Case studies can provide a fund of experiences which

curriculum developers can dip into, picking out those they wish to share

and use, adding depth to their own activities and increasing their

confidence in making their own decisions.

The papers cover a diverse range of courses, topics and concerns. Sone of

the themes overlap; co-operative development, involvement of industry in

development, need for flexibility in procedure and so on, but possibly the

most striking features of the cases selected are that they are all so

different and all emphasise different kinds of problems and solutions.

All, furthermore, highlight completely different sets of issues which are

considered important in lAFE curriculum development and which can usefully

be shared.

A further observation, and the second problem we want to emphasize, is
that much valuable curriculum work of a surprisingly high standard is

going on in TAU throughout Australia. The papers came from five TAU
Authorities: New South Wales, Victoria, South Australia, Western Australia

and Queensland. lhey span virtually the whole process of curriculum
development, including methodology, occupational analysis, design,
materials development, dissemination and implementatien and evaluation.
Most of them deal also with management and procedural issues.

TAU traditionally has been regarded as the Cinderella in tertiary
education, and very little has appeared in curriculum literature to dispel

this image. The TAFE sector exists in the popular mind as attending to
the practical, the unsophisticated, literally the nuts and bolts part of

tertiary education. Many educators are surprised to discover that, hidden
beneath this humble image, there exists an army of experienced and
successful researchers, planners and developers whose curriculum output

exceeds that of any other educational sector. Over one million TAU
students across Australia are enrolled in possibly as many as 30,000

different subjects at any one time. These subjects are being constantly

updated according to rapidly changing industrial, commercial, social and

political demand. All have thus to be continually researched, developed

and implemented. If reports of TAFE curriculum research and development
are not often found in academic journals, it might be that curriculum

developers are so busy meeting the demands of their workloads that they

don't find much time to write about it! In fact, the editor of this

collection had moved out of the TAFE sector before finding the opportunity
to collect and edit these papers.
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Also in popular mythology is the image of TAFE as an industrial trainer,
concentrating steadfastly on the development of manual skills, carefully
standardised and regulated by rigid behavioural objectives and mastery
level achievement tests. lhe uninitiated might point to the ubiquitous
Instructional Systems Model, controlling curriculum decision-making with
its algorithms and check lists, and accuse it of producing a mindless
stream of performance objectives, unrelated to educational aspirations or
the quality of life. The enormous gap between popular belief and actual
curriculum practice is laid bare in these case studies. While the
theory of vocational curriculum development frequently emphasises a
technological or linear approach to curriculum development and the typical
syllabus found in lAIL colleges may display a prescribed rigid structure
and format, practical case studies reveal that the structure and format of
the finished product are probably the least, and last, of curriculum
developers' concerns. The reality of curriculum decision-making, as the
deliberationists have been pointing out for nearly two decades (Walker
1971; Reid & Walker 1975) is far more complex than working through a set
check list of tasks to complete. The reality is more to do with the
ideals and disappointments of developers, teachers, students and
administrators, and their compromises with the restrictions of time,
finance and the need to produce results. This is the reality that the
curriculum student or the beginning practitioner must also face.

lhere is a lack of expectation in TAFE that important projects be analysed
and written up for publication and public scrutiny. Internal report
writing requires a different style of writing and format, and the extra
time needed for crafting and perfecting a paper for publication is rarely
available. Nor is there any reward for doing so. Thus it was with a
sense of the ultimate usefulness of the case studies they were asked to
write, that the contributors carried on in the face of practical
difficulties and little support from the TAFL employing bodies.

lhe collection is now with the printers and we can only hope that the
individual effort, time and emotion which went into the contributions will
prove worthwhile. Their degree of worth will be judged on whether the
collection can contribute answers to the two issues discussed in this
paper. Their worth must be judged, firstly, on the extent to which they
offer valuable experiences which can be shared usefully with other TAFE
curriculum developers; and secondly, on the degree to which they help
dispel some of the myths and enable the lAFE sector to be seen publicly as
a valid part of the research and evaluation community, with a potential
contribution as valuable as any other part of the tertiary sector.
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TEACHER MOTIVATION IN VOCATIONAL EDUCATION -
CAUSES AND CONSEQUENCES

Rainer Nyberg, PhD,Vasa, Finland

International Conference 12-19 March, 1989, Adelaide, South Australia

The working achievement of an individual is dependent on both ability and
motivation. Motivation - defined u a relatively permanent internal state close-
ly connected with the initiMzing, energization and focusing of behavior - is in
turn dependent on the individual's needs and on different incentives. The in-
centives may consist of for example material or social rewards or punishments as
well as so called "task-internal" incentives connected with, among other things,
how one experiences the contents of the work. Motivation is also influenced by
the cognitive processes of people, viz, their perceptions and expectations and
their self-perceived efficacy.

A total of 164 teachers and 2263 students took part in the empirical part of the
study which was carried out 1986-87 in nine vocational schools and institutes for
Swedish speaking students in the province of Vasa, Finland. The main purpose
of the study was a) to find out those causes/ determinants that influence work
motivation among vocational teachers, b) to test the interrelations between work
motivation and its causes/determinants and c) to study the interrelation between
work motivation among teachers and its consequences - i.e. students'
experiences of teaching on the one hand and the students' motivation on the
other. The results to be described in this paper have been reported more
extensively in a doctoral thesis (Nyberg, 1988).

The study was based above all on a motivation theory which integrates several
features from different motivation theories of needs, incentives and cognitive
expectations (Chung, 1977), as well as the self-efficacy theory (Bandura, 1977 and
1986). The secondary school reform in Finland is but one of the frame factors
(Lundgren, 1977) that may have a connection with motivation among teachers.
The reform has caused great changes in the activities and cunicula of the voca-
tional schools, and brought with it new expectations of the teachers i their
teaching. Vocational teachers should no longer only convey knowledge and
skills. They are also expected to add to the emotional development as well as the
development of the personality of the students.

The empirical part of the study was partly exploratory and partly conducted with
the aim of testing some hypotheses. It was supposed to answer the following
questions: 1) How strong do vocational teachers consider their work motivation
to be? 2) What determinants do the teachers consider important for their moti-
vation? 3) What are the relations between motivation and its different deter-
minants as perceived by vocational teachers? 4) What is the interrelation
between the teachers' self-perceived efficacy and their level of motivation?
5) What is the interrelation between the teacher's level of work motivation and
students' experience of teaching and students' motivation respectively?
The hypotheses were based on a hypothetical model and the above-mentioned
theories and questions and touch upon the interrelation between teaches'
motivation, the determinants of motivation and students' attitudes to teaching.
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Methods
Both qualitative methods like interviews and questionnaires with open-ended
questions and quantitative methods in the form of questionnaires with
multiple-choice questions for teachers as well as students were used when
collecting the data. The questionnaires to the teachers contained questions on
their motivation, determinants increasing and lowering motivation, the
teacher's own experience of the effectiveness of his teaching, and 19 background
variable& In the questionnaires administered to the students there were
questions on some background factors, motivation for the subject and student
evaluations of teaching.

In order to make it easier to survey the data when dealing with the results, the
questions regarding motivation, its determinants and self-perceived efficacy of
teaching were put together in larger groups, so called summed variables.These
were formed on the basis of the factor analysis of the answers. In this way 193
single variables were reduced to 28 summed variables, the reliability of which
varied between .64 and .93. The work motivation of vocational teachers can thus
be described by three variables 1) general work motivation i.e a feeling of com-
fort and satisfaction in work, 2) growth motivation, L e. opportunities of taking
responsibility and initiative and being creative, and 3) status motivation, i.e.
esteem, appreciation, increased self-confidence.)

Results
The vocational teachers considered their motivation for work to be (on an
average) between average and rather high.
Causes: The 39 variables that according to the teachers added most to increasing
or keeping up the teachers' motivation for work could be combined into seven
summed variables. The vocational teachers felt that their motivation for work
increases most by 1) Internal rewards, i.e. the teacher perceives that the students
are curious, motivated, give positive feedback and develop into professionals,
and the teacher experiences a feeling of success and usefulness, 2) Relations with
the students i.e. to be able to be together with the students and teach and educate
them, and 3) Self-actualization i.e. the work is experienced as a challenge, it is
independent, intellectually stimulating and the teacher feels a need for deve-
loping. The variables 4) Mations with one's colleagues and 5) Leisure time
(private life) were considered to increase motivation to a lesser extent. The
variables that to the least extent increased motivation were 6) Material condi-
tions, i.e. the availability of rooms, equipment, teaching materials and the like,
and 7) Opportunities for further studies, i.e. contact with professional life, oppor-
tunities for professional and in-service training.

The 38 variables that were experienced as lowering the teachers' motivation \
could also be described as seven summed variables. The most serious ones were
I) Problems with students, i.e. that students are indifferent, not motivated,
heterogeneous and disturbing, 2) The work load, and 3) Deficiencies having to do
with teaching materials, rooms and equipment The variables 4) Bureaucracy i.e.
supervising of information and coordination in the administrative section, con-
trolling and sticking to clauses and paragraphs as well as 5) Obstacles for develop-
ment i.e. insufficient opportunities for in-service education and contact with
professional life do not bring about a decrease of motivation as much as the pre-
viously mentioned factors do.
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The variance in the motivation of vocational teachers is best explained by the
variables 6) Experiencing insufficiency (14%, figure 1.) although according to the
teachers, the variable did not belong to those that decreased motivation most.
The summed variable called Inner rewards explained 11% of the variance in
general work-motivation.

Summed variables
increasing motivation

I inner
rewards Isiss4;34s442

34)

11% General5 Se If-actuali-
zation 14taro 5% Mouvisuun

Relations .14
with (32)

students
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Etlxidandng
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(.36)

.1 Problems with
o3lleagues

.15

R g2.64 R
2=441

Material
deliclences
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Figure 2. Percentage of general work motimition of teachers explained by
different summed variables. Beta coefficients outside and correlation
coefficients within brackets.

The level of general work-motivation was also significantly related to Self-actua-
lization, Problems with colleagues, and lack of material. Generally speaking
those variables that influence internal motivation were more strongly related to
the level of motivation than external - for 4tumple material - factors.
Self-perceived efficacy of teaching was measured with five summed variables,
based on the teachers' self-evaluations of their teaching. General motivation for
work correlates positively with the teachers' own experience of their teaching
effectiveness as far as Activating and Social relations (p < .001), Clearness (p < .01)
and Feedback (p < .05) are concerned. This means that teachers who have a more
positive view of their own teaching - high self-efficacy - also are generally more
motivated than teachers with a low self-perceived efficacy of teaching.

Consequences: The second aim of the study was to investigate the relation
between the attitude of the students to the teaching and the motivation of the
teachers. Significant correlations were noted between two measures of the
teachers' molivation for work and the students' experiences of the teaching.
Those teachers who experienced a high Growth- and Status-motivation were
considered by the students to teach considerably better.

On the basis of earlier research, positive correlations were also expected between
the teachers' work motivation and the students' motivation. The fact that such



correlations could not be noticed is supposed to depend partly on the design of
the students' motivation scale.

Discussion
High teacher motivation and positive student experiences of teaching were con-
sidered by some teachers to be a "good drde" (fig. 2), since a motivated teacher
adds to the student's positive experiences of teaching, something that may lead to
increased positive feedback from the students.

More positive student
experiences of teaching

Students engage more actively
and give more feedback

Incrnsed teacher
self-perceived efflawy

Teacher tries hard increased teacher
-10° better teaching motivation

Figure 2. The "good circle" of teaching. Teachers' self-efficacy and motivation
interact with teaching performance and student feedback.

Self-perceptions of efficacy both affect performance and are affected by others'
perceptions of a persons efficaciousness (Darling-Hammond, Wise & Pease, 1983,
315). Thus it may be concluded a) that students' experiences of the teaching
influence the teachers' self-efficacy, and b) that positive feedback from students
will strengthen this effect on teacher self-efficacy and motivation.

In this study the teachers' perceptions of self-efficacy showed significant correla-
tion with their motivation. Therefore it seems meaningful to take into account
self-efficacy in studies of teacher motivation and teaching behavior. In addition
to the teachers' self-evaluations of their teaching it would be preferable to sepa-
rately measure the efficacy expectations and outcome expectations of the
teachers. A closer analysis of the relations between the teachers' motivation and
the students' motivation could also be useful. A more reliable scale should then
be used to measure the students' motivation and the situational motivation
should be measured instead of a general (longitudinal) motivation.

It would be important to learn more about the measures that could be taken to
increase the teachers motivation for work and improve the quality of teaching.
When planning such development programs it is important to cooperate with
the parties concerned and adjust the measures according to the needs of the
teachers and the opportunities for schools to correspond to the teachers' expect-
ations. Some teachers may, for example, need help to be able to build up a strong-
er feeling of competence and self-efficacy (McKeachie, 1982).
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Theories and research about the factors that influence teaching and the self-
efficacy and motivation of students may give researchers a better understanding
of, and also the administrators' a greater sensitivity to the factors that influence
teachers and students. It would thus be important to develop and test theories
and models of motivation that to a higher degree take into account the specific
factors of the school environment, the interaction between teachers and students
and the frame factors that have an impact on both teachers and students.

The study described has led into further research in vocational education. Anew
study will consider student motivation and learning rather than teacher moti-
vation. According to Pintrich (1987) there seems to be a dynamic interplay
between motivation and various cognitive and metacognitive components in
the students. The new study will concentzate upon the relation of teaching and
learning to the students' self-perceived efficacy, motivation and learning
strategies, and how the motivation and learning strategies could be improved.
"Me theoretical background of the study has been described in a report (Nyberg &
Ruohotie, 1988). Since the use of computers is increasing in many occupations
and in vocational education, the study will give special attention to teaching and
learning computer literacy. Data will be collected during 1989 using interviews
and questionnaires. Action research will be applied to improve teaching and
learning.

My impression is that we have not done enough to improve the teaching and
learning of tomorrow's skilled workers. That is the most important reason to
continue research in vocational education. As I see it, there is no use in studying
teaching and learning if we do not want to improve each one of them.
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VOCATIONAL TEACHER EDUCATION:

RESEARCH INTO PRACTICE

Di. Neal W. Prichard
Professor and Director
Vocational, Technical and Adult

Education
and International Education Internehips
University of Wisconsin-Stout
United States of America

In 1918, Henry Ford had all but perfected his assembly
line and was turning out Model-T cars for an increasingly
mobile America. The United States was entering World War
and factories adopted Ford's assembly line technique to
produce goods for the war effort.

At the same time, one of the country's first vocational
education teacher training programs began at the Stout
Institute of Manual Arts in Menomonie, Wisconsin. The
interesting thing is that through the years, as
mass-production and assembly line techniques have been
adopted by many institutions in an effort to deal with
increasing numbers of students, the vocational education
teacher education program in Menomonie has remained
traditional, looking at each applicant as an individual, and
creating one-of-a-kind programs to fit each student's needs
and goals. Although the university offers programs that
prepare students for work in the most modern industries, its
approach is decidedly traditional with some unique
characteristics -- and it works.

Introduction to UW-Stout

An introduction to what is today the University of
Wisconsin-Stout (UW-Stout) is necessary to fully understand
how this program assists students, and especially
international students, realize their goals. UW-Stout is
recognized as a special mission university. Its programs
are unlike those offered in other universities in the state
of Wisconsin. In addition to classroom work, students are
itxposed to experiences in their chosen field of study
through an extensive network of labs, internships and other
work opportunities. In addition to its program to prepare
instructors in vocational, technical and adult education,
1114-Stout is one of few univers/ties in the United States
offering a Training and Human Resources Development program.
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Three types of students are served in the vocational,
technical and adult education program. The first group
includes traditional American students who are enrolled full
time in the university. The second group is comprised of
approximately 130 adults who are working full time and are
enrolled in the university through an outreach program.
These professionals rely on the university for summer,
weekend, evening, and correspondence ciasses they need to
become or remain certified as vocational education
instructors. The third group, the international students,
is the most diverse. UW-Stout serves approximately 60
students from more than five countries. International
students typically remain at UW-Stout for one or two years
to earn their Bachelor of Science degree, returning to their
native lands to assume teaching and administrative
positions.

In many universities, students are assigned an advisor
within their department when they begin school. Depending
on the individual, tne advisor may be the students' personal
advocate, or may be a virtual stranger who simply signs the
students' registration forms each semester. At UW-Stout,
students are assigned to work with the program director.
Since the program director is involved with planninti and
curriculum development, what students get is a one-person
source of advice, information, and assistance. In the
vocational, technical and adult education program, the
system allows a three-stage approach to helping students get
the most out of their program at UW-Stout: assessment,
prescription, and application.

Assessment Pnase

UW-Stout is the only university in the United Stares
using Student Occupational Competency Achievement Tests
(SOCAT) to determine international students' abilities
before they begin their program of study. The NationaL
Occupational Competency Testing Institute, formed in 1973,
provides a standard, objective measure of vocational
competency in more than 65 occupations (see Attachment One -
NOCTI, 1988). The university is assembling the results of
its testing, to provide a more in-depth analysis of the
skills students bring to the program from their native
lands.
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Prescription Phase

When the program director receives the results of the
written examination, he and the student use a plan sheet to
create the student's program, (see Attachment Two).
Together, they discuss the student's goals, and determine
what technical, professional and academic courses the
student needs to meet those goals. Students may transfer in
as many as 93 credics from ocher institutions, toward
completion of the 130-credit program. These are usually the
general requirements, electives and some technical courses.
It is here, in the prescriptive portion of the process, that
UW-Stout differs the most from the assembly-line model.
Each plan is different, because each student comes to the
university with different experiences, preparation and
goals. The candidates usually need to update their
education and training competencies and sharpen up their
technical skills. The plan is a contract, signed by both
the program director and the student.

The vocational, technical and adult education program
relies heavily on advice and input from private industry,
vocational and technical institutions, and an advisory
committee to keep its courses realistic and current. In
addition, the program director meets periodically with
representatives of the 16 technical colleges in the state,
for information on the industries the colleges serve and the
programs the colleges offer.

Application Phase

The program also relies on the technical colleges and
industry for the Cooperative Internship program for
international students (Prichard, 1987). The program is
highly recommended to give students an opportunity to apply
those skills they have learned in the classroom. Through a
unique cooperative effort on the part of the university, the
technical college and industry, students receive a
semester-long cooperative work experience in both
industrial/business and educational settings related to
their field of study.

Toward the end of students' degree program, they may be
assigned to work with an instructor at a technical college.
The students are able to see educational principles applied
as they assist the teacher with instruction and other
activities. If the students will be entering administrative
work when they return home, they will also have the
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opportunity to shadow supervisors, curriculum development
personnel, or other administrators. Through the technical
college and UW-Stout, the students are then assigned to work
in an industrial or business setting, again employing the
skills they learned at UW-Stout. Employers benefit from
delegating tasks to the intern, freeing highly paid
employees from time-consuming yet essential tasks. Students
benefit by applying their learned skills in an actual work
setting.

Although the approach demands more of the program
director's time, it's worth it.

UW-STOUTIS VOCATIONAL TECHNICAL AND ADULT EDUCATION (VTAE)
INTERNATIONAL INTERNSHIP PROGRAM

VOCATIONAL BUSINESS

TECHNICAL INDUSTRY

INSTITUTE

V TAE

INTERNATIONAL

RITERNSHIP

PROGRAM

UW.STOUT
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Summary

International students enrolled in UW-Stout's
vocational, technical and adult education training program
receive individual assessment of their skills and
competencies. Based on their abilities and goals, they
receive an individualized program of instruction. They have
the opportunity to apply their new skills in an actual work
setting. A training plan is developed for each candidate
similar to the position they will encounter upon graduation.
The assessment, prescription and application process is
known by teacher educators but is not found in the
university setting. The results of the program can be seen
all over the world.
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ATTACHMENT ONE

Student Occupational Competency Achievement
listing (Tests Available)

Accounting/Bookkeeping
Forestry Products 6 Processing

Agriculture Mechanics
General Drifting It Design

Appliance Repair
General Merchandising

Architectural Design General Office

Audio-Visual Communications
General Secretarial

Auto Body
Graphic Arts

Auto Mechanics
Health Assisting

Baking
Beating & Air Conditioning

Building Construction Occupations Heavy Equipment Maintenance fi Repair

Building Trades Maintenance Home Entertainment Equipment Repair

Business Data Processing Home Health Aide

Cabinetmaking
Horticulture

Carpentry
Industrial Electricity

Child Care Services
Industrial Electronics

Commercial Art
Machine Trades

Commercial Foods
Marketing 6 Distribution

Computer A Information Sciences Mechanical Drafting

Computer Programming
medical Assisting

Construction Electricity
Nursing Assisting

Construction Masonry Plumbing

Dental Assisting
practical Nursing

Diesel Engine Mechanics
Production Agriculture

Divhrsifiod Occupations
Refrigeration

Drafting
Sewn Product.

Electrical Construction & Maintenance Smell Ensine Repair

Electrical Occupations
Truck 6 Bus Mechanics

Electronics
Warehousing Services

:lectronic Technology
'siding

Food production, Management 6 Services
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University of Wisconsin-Stout
School of Industry 6 Technology

June 1, 1988

Student
Student Hp.
Date of Program

BACHELOR OF SCIENCE IN VOCATIONAL, TECHNICAL AND ADULT EDUCATION
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PROGRAM REQUIREMENTS

This four-year program for the Bachelor of Science in Vocational, Technical and Adult Education requires 110 semester
credits. A maximum of 72 semester credits can be transferred to this program from a two-year institution. Transfer
students earning this degree must complete a minimum of 12 semester credits from UN-Stout.

File application for admission to teacher education at che completion of 10 credits of professional education courses.
See your advisor for the application.

ELECTIVES IN GENERAL STUDIES

Writing Electivs Select one of the following courses: 326-515 Technical Writing 3 credits
326-347 Critical Writing 3 credits
326-320 Business Writing 3 credits

Speech Electives Select one of the following courses: 391-512 Speech Skills for Educators 2 credits
391-508 Speech Skills for Business

6 Industry 2 credits
391-200 Persuasive Speaking 2 credits

History Electives Select any (3 credit) history course with a 338- prefix.

ELECTIVES

Multiple options are available to the student in the utilization of elective credits. Through advisement, the student
may select the following alternatives:

1. 199-589 Internship in Training and Human Resource Development (8 credits) is suggested for electives.
2. Minor in a teaching or non-teaching field.
3. Use credits for free electives from any school.

.O1.1

CHANGES IN A FILED PROGRAM PLAN

1. Due to a unique or special circumstance, a change in the required portion of the program (printed on the sheet) may
be in order. All Inquiries concerning such a change should be directed to the program director. All official
changes will be recorded on a waiver sheet or memo, and filed with the registrar for graduation check-out accuracy.

2. Changes made in tho ploctivo portion of the program are to be approved by your program director. All changes are to be
made by your program director to the registrar for graduation check-out accuracy.



KVALUATION OF THE INSERVICE EDUCATION ORDINANCE'
AND PROGRAMS FOR INDUSTRIAL VOCATIONAL
TEACHERS IN THE REPUBLIC OF CHINA

Cheng-Han Shieh
Associate professor in industrial education
National Taiwan Normal University
R. O. C.

BACKGROUND
Inservice education in Taiwan for industrial vocational

teachers has not been completely effective. The capacity of
inservice programs is insufficient (Yang, 1983; Hwang, 1985),
and these programs are often ineffectively administrated (Ho,
1982; Ministry of Education [MOE], 1984a; MOE, 1985). There
are administrative and individual difficulties that prevent
teachers from attending inservice education (MOE, 1984a; MOE,
1984b; Shieh, 1985). To resolve these problems, the Ministry
of Education in the Republic of China issued the Inservice
Education Ordinance for Elementary and Secondary School
Teachers (hereafter referred to as the Ordinance) in 1985.
The Ordinance has several significant aspects: it is the
first statute regarding teacher inservice education, and some
important elements of inservice education, such as the types
and providers of inservice education, are explicitly
identified. The Ordinance, however, fails to address several
problems. Concerned with only elementary and secondary
school teachers, it does not address the unique needs of
special groups, such as industrial vocational teachers.
Because of these shortcomings, it is necessary to explore the
attitudes of industrial vocational teachers and
administrators toward the Ordinance and to trace its
implementation and effectiveness in ordar to recommend
amendments to the Ordinance.

STATEMENT OF THE PROBLEM
The purpose of this study was to evaluate the Ordinance

to improve inservice education for industrial vocational
teachers in Taiwan. Four questions gave direction to this
study:

1. How has the Ordinance been implemented?
2. What are the attitudes of school administrators and

teachers regarding the effects of the Ordinance on teachers'
participation in inservice education?

3. What kinds of inservice education systems are
preferred by school administrators and teachers?

4. How can changes in governmental policy improve
inservice education for industrial vocational teachers?

RESEARCH HYPOTHESES
This study was basically descriptive. Previous research

indicated that conflicts between administrators and teachers
hac affected teachers' participation in inservice education
cJohnston & Yeakey, 1977). Therefore, two hypotheses related



to the second and third research questions, respectively,
were tested:

No 1: There are no significant differences between
administrators' and teachers' mean attitude scores toward the
effects of the Ordinance on teachers' participation in
inservice education.

No 2: Administrators' and teachers' preference
frequencies on inservice education delivery systems are
homogeneous.

METHODOLOGY
Thl To answer the aforementioned research
quest ons, the researchers developed a survey instrument,
consisting of three sections:

Section I: Demographic data and personal information,
such as the subjects' school type, and school location.

Section II: Information regarding the kinds of
inservice education preferred by school administrators and
teachers. This section included four multiple-choice
questions about three topics (see Table 1).

Section III: Information regarding the attitudes and
opinions of the subjects about the Ordinance. This section
was a Likert-type attitude questionnaire containing 28
questions which addressed seven issues (see Table 3).
Populations Ansi sample: One segment of the population
surveyed consisted of all school principals (195) and
directors of academic affairs (195) in industrial vocational
schools in Taiwan. 5567 full-time industrial vocational
teachers who were teaching occupational courses comprised the
second population. Ten percent (556) of the teacher
population was selected as the sample. The administrator
sample consisted of 374 administrators including 187
principals and 187 directors of academic affairs.

DESCRIPTION OF THE DATA
Administrators and teachers differed very little in

their attitudes and opinions about the Ordinance and
inservice education delivery methods. Chi-square tests of
the responses in Section II of the instrument revealed
homogeneity between administrators and teachers (see Table 1)

Table 1 Designers of Inservice Education Curricula

Item Adminis-
trator

Teacher Total Sig.

.01

1. Curriculum specialists 57.7 41.7 47.4 *

2. Representatives of
teachers 44.6 60.2 54.6 *

3. Principals and directors 43.8 33.5 37.2 *

4. College instructors 41.2 35.8 37.8 Po
5. Governmental

administrators 14.2 6.9 9.5 *
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For designers of short-term inservice education
curricula, items selected by administrators were curriculum
specialists, representatives of teachers, principals and
directors, college instructors, and governmental
administrators, ranked in order according to the proportion
of respondents selecting the relative item. In the teacher
respondents, the items were representatives of teachers,
curriculum specialists, college instructors, principals and
directors, and governmental administrators. (see Table 1)

Concerning time period for conducting inservice
education and reasons for attending inservice education,
teachers believed that summer vacation was the best time
period to offer inservice education, and that the next most
opportune times were weekends and Sundays. They chose "to
improve knowledge and skills for instruction" as the
strongest reason to attend inservice education.

Table 2 MANCOVA of Differences in Mean Attitude Scores
(A) Wilks Multivariate Tests of Significance

Value Approx. F Hypoth. DF Error DF Sig. of F

.96407 3.90781

(B) Univariate F-tests

Var. SSb SSw

7.00

(DF=1,

MSb

734

740)

MSw

.000 *

F Sig. of F

A 3.207 227.475 3207. 0.307 10.432 .001 *

B 0.085 205.611 0.085 0.278 0.305 .581
C 0.464 211.962 0.464 0.286 1.620 .204 ,

D 0.968 325.060 0.968 0.439 2.203 .138
E 1.710 361.239 1.710 0.488 3.503 .062
F 2.096 235.594 2.096 0.318 6.584 .010 *

G 1.360 374.534 1.360 0.506 2.687 .102

2 2
R (A)=.0139 R (F)=.0088

Use of MANCOVA to analyze the responses in Section III
of the instrument revealed that there were no meaningful
differences between administrators and teachers. The first
research hypothesis was accepted (see Table 2-3).

Respondents only gave positive scores (slightly more
than 3.0) to Isbues B and A. This indicates the subjects
had slightly positive attitudes toward the incentive policies
and the implementation of the Ordinance. The scores of Issue
C, D and G were very close to 3.0, indicating that neither
groups had strong feelings toward the relations between the
teacher's priority to attend inservice education and his or
her seniority, the implementation of the teaching certificate
renewal policy, as well as how the Ordinance had influenced
teachers' participation in inservice education. The mean
scores of Issues.E, and F were less than 3.0, especially



Issue E, indicating the subjects expected that inservice
education should be mandatory, and that the government should
bear the expenses of inservice education. (see Table 3)

Table 3 Differences of Adjusted Grand Means to 3.0 (No
Opinion) and Adjusted Mean Scores on Each Issue

Adjusted Difference Adjusted
FACTOR Grand Mean (AGM-3.0) Mean

Variable .. A How has the Ordinance been implemented?
Administrator 3.381

3.245 +0.245 Teacher 3.169
Variable .. 13 How do the subjects respond to the incentive

policies of the Ordinance?
Administrator 3.363

3.385 +0.385 Teacher 3.397
Variable .. C How has the Ordinance influenced teachers'

participation in inservice education?
Administrator 2.773

2.824 -0.176 Teacher 2.853
Variable D Should the teacher's priority to attend

inservice education be determined by
seniority?

Administrator 2.891
2.957 -0.043 Teacher 2.993

Variable E Who should pay for inservice education: the
government or the teacher?

Administrator 2.515
2.416 -0.584 Teacher 2.361

Variable .. F Should inservice education be mandatory?
Administrator 2.514

2.624 -0.376 Teacher 2.685
Variable .. G Should the teaching certificate renewal

policy be implemented?
Administrator 2.802

2.890 -0.110 Teacher 2.939

CONCLUSIONS AND RECOMMENDATIONS
Conckpaions

Several conclusions are drawn from the findings of this
study:

1. Administrators and teachers differ very little in
their attitudes and opinions about the Ordinance and
inservice education delivery methods.

2. The subjects have no strong feeling about the
Ordinance.

3. The respondents have slightly positive attitudes
toward the implementation of the Ordinance.

4. Administrators and teachers believe that the
effectiveness of the Ordinance's incentive policies is
adequate.

5. Similar delivery methods of inservice education
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are preferred by school administrators and teachers. They
believe that teachers who desire to attend the program,
curriculum specialists, school administrators, and college
instructors should be involved in planning the curricula of
short-term inservice education programs. According to the
respondents, summer vacations, weekends and Sundays are
optimum times to offer inservice education programs.
Improved knowledge and skills for instruction is the major
reason teachers list for attending inservice education.
According to the respondents, the government should pay costs
of inservice education.

Recommendgtions
Based on the findings and conclusions of this study, the

investigator makes the following recommendations:
1. The following policies should be incorporated into

the Ordinance to strengthen its effects on teachers'
participation in inservice education: a) The amount.of money
budgeted for inservice education should be stated explicitly;
b) The government should pay all costs needed for short-term
and teaching-related inservice education; c) Policies for
rewarding the providers of inservice education should be
added to the Ordinance; and d) Standards for rewarding
teachers Lao engage in inservice education should be
established.

2. Since this study was conducted only two years after
the announcement of the Ordinance, the investigator
recommends continuous evaluation of the Ordinance.
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APPRENTICES' LITERACY SKILLS

Dr Frank Sofo, lecturer

Abstract

Specially designed VOcational REference LAnguage TEsts (VORELATE) were
validated in accordance with the Developmental Model of Literacy (Sticht et al,
1974, 1982). They are adult orientated tests and include an innovative
component on graphic literacy generally not found in other literacy tests. The
purpose was te compare the listening comprehension and reading
comprehension abilities of 194 apprentices in the areas of prose
comprehension, vombulary knowledge and graphic literacy in relation to
progress through their job training materials. It was concluded that the
VORELATE could be adequately utilized for the identification of "at risk"
apprentices, since those scoring in the lowest quartile on the Prose and
Graphics subtests were not making adequate progress and would not complete
their apprenticeship training within the prescribed time. The long term
implication was that apprentices low in literacy skills who were not taught
independent reading skills would remain "at risk" in terms of their vocational
training and also in terms of their future functioning within the work
situation.

Introduction

A mikjor concern to TAFE training institutions and to employers, has been the
literacy requirements of apprentices, not only from the pant of view of
adequacy for job training but from the viewpoint of developing independence in
order that once trained they can cope with new problems related to their
employment. The distinction between developing ftmctional competency for
minimum job performance and of adequate literacy skills for maximum job
performance, is crucial to the quality of opportunities given to trainees.

An analysis was conducted of the literacy skills Qf apprentices in relation to
their rate of progress through their vocational training modules. The relative
efficiency of listening and reading was investigated in relation to prose
comprehension and graphic literacy. It was possible to identify students with
poor literacy skills and to discriminate among them so that apprentices with
poor oral language comprehension skills could be distinguished from those
with relatively well-developed oracy skills but who primarily had a literacy
(reading-writing) problem.

The concern was not so much whether reading and listening abilities related to
job proficiency, but rather how they related to the training program, that is,
knowledge and concept acquisition relevant to a particular skilled trade. Fully
trained workers must be able to perform the types of tasks relevant to their job.
If new or Modified tasks arise or if forgotten knowledge needs to be recalled,
workers would have the option of reading how to do the task or of asking or
observing a colleague. If workers did not have the literacy skill necessary to
learn or recall the task, then their options would certainly be limited and their
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efficiency diminished. The concern was with the training of apprentices and
the implications of this for qualified workers.

It was thus possible to identify apprentices who were able to learn through
observation and listening, but not as efficiently by reading, and those who were
probably experiencing difficulty learning by listening and observing as well as
by reading.

Ineitrumentation: Pilot &utiles arid Design

Two main pilot studies were conducted in the test construction stage and the
calibration study demonstrated the equivalency of the parallel forms A and B of
the VORELATE. 13,ause this equivalency was demonstrated, the design of the
major study produced both a study and a replication within.the study. Data
from the equivalent forms of the VORELATE produced very similar results
which enabled firm conclusions to be drawn. Further, the similar pattern of
results between the two forms of the VORELATE also served to strengthen their
equivalency.

The sample in the study consisted of 194 male motor vehicle mechanic
apprentices enrolled in levels one and two within an Australian TAFE
College. A self-paced criterion-referenced modularized mastery system of
instruction was in operation and very accurate records were maintained
within the computerized system available for tracking progress. All
apprentices were administered the Literacy Assessment Battery (LAB) first
and on the basis of these scores they were divided into quartiles so that their
performance on the VORELATE subtests would help answer the four major
questions posld.

Results and Discussion

Question 1

Is the listening ability of the automotive mechanic apprentices more efficient
than their reading ability?

The data indicated that the definition of literacy skills greatly influenced the
direction of results. For all apprentices, when listening and reading ability
were regarded as the combined Prose and Vocabulary VORELATE scores,
conflicting results emerged. Listening and reading abilities were not
significantly different in considering the results of forms A and B separately
for uncorrelated samples. However, in the second case of combining scores, a
larger sample size (n v: 194) and a more sensitive t-test for correlated samples,
produced a significant difference between listening and reading abilities on the
Graphics subtest, were not significantly different. Therefore the first set of
results indicated that the elements of comprehension euch as Prose,
Vocabulary and Graphics, should be considered separately.

As a group, therefore, apprentices' abilities in listenirg and reading, differed
significantly in two types of materials, Prose and Vocabulary but not in the
third type Graphics. In the case of the Prose subtest, apprentices' listening
comprehension was superior to their reading comprehension. However, in the



case of the Vocabulary subtest, reading comprehension was significantly more
efficient than listening comprehension. There was no significant differences
in listening and reading in relation to the Graphics subtest.

Question 2

Does it make a difference whether automotive mechanic apprentices read or
whether they listen with respect to prose when their literacy performance on
the Literacy Assessment Battery (LAB) is in the lowest guar ile?

A second major result indicated that it was erroneous to consider the literacy
abilities of apprentices generally as one homogeneous group. An examination
of the results by quartile indicated different outcomes for all three subtests.

For the Prose subtest, all analyses showed that quartiles one and two did not
differ in listening and reading comprehension skills, while quartiles three and
four possessed high reading potential, that is, significantly superior listening
comprehension skills. Therefore, the study indicated that apprentices
considered as groups were either mature readers or possessed high reading
potential.

Although the Developmental Model allows for a Low Reading Potential
category, this study uncovered few apprentices who did not fit into two
classifications of mature readers and persons with reading potenUal.

The answer to the second question, therefore, is that, in relation to prose,
apprentices in the bottom quartile listened more efficiently than they read.

Question 3

Does it make a difference whether the apprentice read or whether they listen
and read with respect to graphics when their literacy performance on the LAB
is in the lowest quartile?

For the Graphics subtest, all analyses showed that all quartiles performed
equally well in both modalities. The poorest readers did not perform any
higher in the Graphics subtest when an audio support was provided. This
result needs to be considered in relation to the results of the other questions.
The lowest readers, the fourth quartile group of apprentices, had a mean
performance in the Prose subtest which was significantly higher in the
listening modality than in the reading modality.

Since both the Prose and Graphics subtests measured the same auding ability,
it would be unlikely that the visual stimulus in the Graphics subtest would
diminish the listening ability to the level of the reading ability. Therefore, it
would seem that while the listening component did not add to the performance
of reading graphics, the graphs themselves enabled apprentices to close the
gap between their listening and reading comprehension abilities displayed in
the Prose subtest. Even though performances between the Prose and Graphics
subtests cannot be directly compared, the conclusions offered would appear
reasonable. The graphs themselves, which are specifically another signalling
system for prose, enabled apprentices with poor literacy skills to close the gap
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between their reading and auding abilities. Therefore print in the form of
graphs facilitated reading comprehension.

The answer to Question 3, therefore, is that apprentices were able to
comprehend as well by reading as they could by listening and reading with
relation to graphics. This was tilts not only fbr quartile four, but for all
apprentices in the study. This is an important result of the study since the
visual display (graphics) did for the readers in the Graphics subtests what the
audio displays (speech) did for the poorest readers in the Prose subtests. The
question raised, therefore, is: What do speech and graphics have in common?

Perhaps one explanation lies in the fact that the ability to interpret concrete
visual objects develops very early, as does speech ability. Both develop very
early in life and are a prerequisite to learning to read words and less concrete
visual displays. In so far as graphics resemble concrete visual objects which a
child learns to interpret at an early age, then speech and graphics have some
point of commonality.

Question 4

Are the apprentices, whose performance on the LAB is in the lowest quartile,
able to make adequate progress through their apprenticeship training
program?

Although attempts had been made in the training modules to compensate for
apprentices' low literacy levels by providing audio-based and audio-visual
materials, the lowest quartile of apprentices, selected both on the LAB total raw
scores, and on VORELATE reading scores, were not making adequate
progress. They were not able to utilize their positive reading potential
successfully to ensure adequate progress. In Guthetie's terms, they were not
in a state of literacy equilibrium (Guthrie, 1983).

It can therefore be concluded from the study that VOBELATE can be adequately
used for the identification of at risk apprentices. Those apprentices scoring in
the lowest quartile on the Prose and Graphics subtests were higly at risk.

The results also suggested that apprentices in the lowest quartile possessed
vocabulary skills which were not greatly diminished in comparison to students
in the other quartiles. Although the at risk apprentices had relat. .sly high
vocabulary ability and high reading potential, they were notable to make the
minimum prescribed progress, even with the aid of a variety of audiovisual
materials, plus the assistance of special vocabulary lists and glossaries of
terms. Even though these strategies capitalized on the apprentices' strengths
(higher vocabulary ability and listening ability), they remained at risk.

Recommendations

The following suggestions for further research arise from the results of the
present study.

1. The focus of this study has been on apprentices with low literacy skills.
Detailed analyses should also be conducted in relation to the skills
requirements of the learning tasks in various training modules in the
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print, audio and audio-visual and computer formats. An aptitude
treatment interaction study based on the Developmental Literacy Model
could result in new patterns and implications for re-designing
instructional modules and for directing apprentices to various kinds of
training packages.

2. Further study of individual automotive mechanic apprentices
performing in the lowest quartile is warranted, in order to identify
possible anomalies related to their level of skills and rate of progress
through their training modules. For example: Why do some apprentices
with adequate literacy skills fail to make satisfactory progress and some
with apparently inadequate literacy skills manage to progress at an
adequate rate?

3. Do apprentices with high reading potential make significantly better
progress on audio-visually based learning mcKlules than on print alone
modules? Are such scores in fact usefu! in selecting those apprentices
who should be able to improve their reading comprehension levels to the
identified levels of listening comprehension? In short, is the concept of
reading potential useful and can apprentices be assited to achieve such
potential?

4. This study demonstrated that the poorest readers benefit more from
illustrations, tables, charts, figures and graphs than good readers
because the graphics in the Graphics subtest were able to compensate for
any prose reading comprehension deficiencies. It is strongly
recommended, therefore, that graphic literacy be explored as a means of
both improving apprenticee job literacy skills and of improving their
learning performance in vocational education courses. Apart from
clarifying how graphics materials assist comprehension, further studies
could also indicate whether improvement in this area is transferable to
improvement in prose comprehension.

5. Do speech and graphic displays have points of commonality which enable
each ti) flicilitate comprehension? The Developmental Model provides
answers for this question in relation to speech but not in relation to
graphics.
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ithstract

Regional colleges of TAFE in the numerous, relatively small non-metropolitan centres
in Australia constitute an opportune circumstance for developing a modest but
significant sharing of resources between vocational and higher education. This paper
describes Murdoch University's experience in contracting with regional colleges to
provide tutorials for supporting distance education study, and generalstudy centre
services. Contracting helps to overcome the constraints of small classes, because the
teaching load that is required to justify a new staff position is MOM readily attained if
vocational and higher education teaching loads are summed. Further sharing of
resources occurs with library, computing, student counselling and other services. Key
points in the organisation of this form of TATE-higher education interfacing are
outlined, and related to Federal and State Government policies for promoting post
secondary education in regional communities. The name "Distance Education Agency"
is proposed for regional college services to providers of distance education.
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Regional colleges 'lemmas sharing betweat vocational
education and higher education

Roger Atkinson
Senior Education Officer, External Studies Unit

Murdoch University, Run loch, Western Australia, 6150

Introduction

Vocational education in Australia has very few direct links to higher education. The
technical and further education sector (TAPE) is managed and funded by State
governments, whilst the higher education sector at universities and colleges of
advanced education is managed and funded by the Federal government, notwithstanding
the States' constitutional responsibility for all sectors of education.

The lack of direct collaboration between vocational and higher education has not been a
topic of interan in the capital cities and some other, larger population centres, because
the cities can support a good number of different types of tertiary educational
institutions. However, Australia has a significant number of smaller, mostly isolated
population centres in which the sharing of resources between vocational and higher
education could be an important benefit to the communities involved, because they are
relatively deprived for tertiary education (Hudson, 1986).

The smaller population centres that are the subject of this paper are typically 10000 to
25000 people, which is large enough to support a "regional college of TAFE" for
vocational education, but not large enough to support a higher education campus. From
the perspective of the people living in or near these centres there are obvious
advantages in having vocational and higher education resources shared within their own
regional college. A multi purpose college can be larger, offering a wider range of
courses for both sectors of tertiary education, and thus improving educational
opportunities within the region. The regional economy can benefit from the
employment of additional staff and construction of additional facilities at the regional
college instead of expansion in the capital city.

However, the devolution of higher education activities into regional colleges of TAFE
has been a slow process, limited by institutional and governmental policies and
practices. Workable methods have to be found to enable an effective sharing of
resources between TAFE and higher education. This paper outlines recent changes in
policies and practices, which have improved the scope for multi purpose regional
colleges, and proposes that "Distance Education Agencies" should be the principal
method for operating an effective collaboration between TAFE and higher education in
regional colleges.

Government policies for higher education in regional colleges

Consistent with earlier encouragement for the role of regional colleges or TAFF, in
hi.;her clucution (Atkinson, 1987), recent guidelines from the Federal government
address the principle issue explicitly. Under the heading "Using the TAM network for
the provision of higher education", the White Paper (1988, p65) stated :
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... as one means of expanding opportunities for higher education study,
more co-operative arrangements should be developed to allow the use
of local TAFE facilities in courses offered by higher education
institutions. These arrangements already apply in various parts of
Australia, and have particular applicatioa in non-metropolitan
localities too small to justify a separate higher education institution.

Particular options canvassed in the White Paper included "teaching of the early years of

higher education courses under contract by TAFE using its own staff", and "the use of

TAPE library and related facilities by external higher education students, supplemented
if appropriate by a tutorial service organised by their home institution or by TAPE°.

Although no specific models were cited, the Federal government outlined a further
option with reference to regional areas too small to sustain separate TAPE and higher

education facilities :

It sees considerable merit in developing further the institute of
tertiary education concept, which provides for an appropriate mix of
local higher education and TAFE courses in a single institution with
considerable autonomy to meet the tertiary education needs of the
community (The White Paper, 1988, Oa

Although the regional colleges of TAFE are not permitted to offer their own higher
education courses (White Paper, 1988, OW, the renewed endorsement of their role

should promote a re-examination of their relationships with higher education
providers. The foremost influence on this relationship will be the extensive
reorganisation of higher education external studies into a nationwide system of "about

six" Distance Education Centres (DECO announced in the White Paper.

The sharp contraction from about 48 providers of higher education external studies in
Australia to about six institutions, or amalgamated institutions, having a DEC will

result in renewed interest in regional colleges as collaborators. Firstly, the new DECs

will seek to develop their infrastructure arrangements, including study centres at
regional colleges, on a larger scale than previously possible. Secondly, the new DECs

will be in a pre-eminent position to engage regional colleges in contracts to teach
higher education courses, having at their disposal high quality study materials to assist
the local lecturers and students.

A further influence on regional college collaboration with higher education providers

will be the policies adopted by State governments, which are the controlling authorities
for the TAFE sector. As the State governments formulate their responses to the
Federal government's White Paper (1988), the present time may be particularly
opportune for the proponents of regional college expansion to be presenting their views
vigorously to their State authorities.

Regional colleges and Distance Educaticm Centres

As outlined above, there are two main areas for the interaction between regional
colleges and DEM, 'udy centre services and contract teaching. In assessing these, it is

important to note .0 .e Federal government expectations about this role for external

students
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Provider institutions should improve the quality and range of support
services, with particular emphasis on using the extensive TAPE
infrastructure for all external students. The Ouvernment is interested
also in support services that could promote greater participation of
young people, particularly where external studies is undertaken as part
of a mixed mode course (Dawkins, 1987, OM.

This indicates a link between the two areas of interaction. If full time school leaver
students enter higher education through a regional college, improved suwort services
and "mixed mode" study should be available. 'Mixed mode" may be an appropriate
combination of local teaching for some units or subjects, and conventional external
study for others. This method, linked to study centre services, has been adopted for
Murdoch University contracting with regional colleges in Western Australia, as
described below and by Atkinson (1987).

With distance education enrolments, regional college services may be varied in a
flexible way to take into account factors such as size of the local group, readiness of
students for autonomous study, inability of some students to attend regularly owing to
other commitments or distance, quality of the distance education package, availability
of college staff qualified in the subject area, etc. Thus, for an individual student,
college services may include conventional classroom teaching, often assisted by a
distance education package; or a weekly tutorial to support the study of a distance
education unit; or in other units the services may be modest study centre functions
including occasional informal academic assistance.

The advantages to regional colleges of undertaking higher education work through DECs
are associated with resource sharing, and increased size and status as the accredited
regional agent for metropolitan institutions. The teaching load that is required to
justify a new staff position is more readily attained if vocational and higher education
teaching loads can be summed. Whilst a summation of teaching loads could not be used
for fields of study that are not represented in both vocational and higher education, for
example hospitality and the building trades, it is a relevant concept for important fields
such as commerce and nursing, and individual subject areas such as English,
mathematics and computing. Diversification into higher education teaching, although
likely to be limited to first year level, improves the attractiveness of regional college
teaching appointments. In addition to benefits for staffing, resource sharing with
higher education can extend to other areas such as library, computing laboratories,
science laboratories, counselling services and student facilities.

For Distance Education Centres, there are two important classes of benefit from
association with regional colleges. Firstly, DECs may expect improved recruitment of
students through a regional agent which has good contacts with the community,
particularly with school leavers who wish to commence higher education without having
to leave their home town, and with persons who have found that the study of
appropriate vocational education courses opens a pathway into higher education. Also,
the regional colleges may improve enrolments by persons who because of lack of
confidence would not commence external study, unless "bridged" into this mode by a
transitional phase consisting of local tuition for selected first year units with an
experienced tutor-counsellor. Secondly, DECs may expect improved retention of
students if supported by high quality local services, especially for inexperienced
students in their first year of study. Local services from the college can include tuition
for selected first year units, and general study centre services as discussed below.ln
order to examine potential disadvantages and difficulties with regional colleges

173

ot



engaging in higher education work, the next section provides a brief review of Western
Australian experiences. These experiences are especially relevant because higher
education campuses in WA are all located in Perth, except for several small branch
campuses, and therefore the contrast between city and country is more murked than is

the case in the major eastern states.

Western Australian higher education links with regional colleges

"Regional college contracting" has become well established in Western Australia,
through work by Walsh (Walsh, 1988), the Western Australian Post Secondary Education
Commission (WAPSEC), and individual colleges. The major activity has been contracts
for conventional classroom delivery of the first year of an award from Curtin
University or the Western Australian College of Advanced Education (WACAE). The
number of lecture, tutorial and practical class hours for each unit of study is usually the
same as the metropolitan campus timetable, with little or no use of distance education
packages. More recently, Murdoch University External Studies has developed contracts
that are based upon distance education enrolments, with college staff conducting
weekly tutorials for selected first year units, to supplement the distance education
study, together with modest study centre services for later year students (Atkinson,
1987).

The colleges involved are Great Southern Regional College of TAFE (Albany), Geraldton
Regional College of TAFE, Kalgoorlie College, Karratha College and Hedland College
(Port Hedland). The last three named are autonomous colleges, governed by their own
councils, but in practice there is little distinction between the roles of each and the
contractual relationships with the Perth based campuses of the higher education
providers. Also, the largest of the regional centres, Runbury, has the South West
Regional College of TAFE and the Bunbury Institute of Advanced Education, a small
branch campus of the WACAE. None of the regional centres is large enough to support
a full range of vocational education courses, and it is important to note that Western
Australia's provider of vocational education in the distance education mode, TAFE
External Studies (l'ES), is increasing progressively its contracts with regional colleges.
These contracts are similar to the Murdoch University External Studies contracts, but
in addition, TES sells distance education packages for various colleges to use as a basis
for teaching their own awards.

The wide range of problems encountered in WA regional college contracting, and the
solutions obtained or being evolved, may provide useful guidelines for other Australian
states. Although a full discussion is beyond the scope of this paper, a brief listing of
problem areas could include the following:

whether to concentrate regional higher education resources within a single multi
purpose college, or diversify through branch campuses (for example, some
observers argue that the Bunbury branch campus of the WACAE is too small for
viability, that there is unsconomic duplication of resources, and that tshe branch
campus should be integrated with the physically adAcent South West Regional
College of TAPE; other observers argue that the branch campus model should be
extended to other centres).

methods for teaching small classes. Regional college higher education classes
rarely exceed 15 students, and are usually much smaller. In practice it is likely
that a range of complementary methods will coexist, including conventional
classroom delivery for first year units in high demand areas such as commerce and



nursing, distance education with local tutorial for other classes, and conventional
distance education with a remote tutor in Perth for more specialised and later year
units.

where distance education methods are used to overcome the barrier of small class
sizes, what particular set of methods should be used? Should more importance be
placed upon local staff conducting face to face tutorials, or upon live lectures
delivered from metropolitan campuses by satellite and landline television?

what level of resources should be devoted to regional college study centre
functions? Considerable research and extensive debate on student support services
for distance education have occurred in recent years, for example the major
studies by Castro, Livingston and Northcott (1985); Gough (1980); Northcott and
Shapcott (1986); and Dekkers, Kelly and Sharma (1988). However, no agreed
standards have emerged and in the WA context, with small and widely dispersed
regional populations, it seems clear that cost effective study centre functions will
be confined to a modest level, with maximum possible sharing of resources between
higher and vocational distance education.

regional colleges in WA are presently undertaking work for up to four providers,
Curtin University, WACAE and Murdoch University for higher education, and TES
for vocational distance education. Whilst this may seem to be an excessive number
of providers, in practice there is little duplication of awards or individual units of
study. Indeed it may be an advantage to lusve a diverse range of institutional
providers, to enable individual colleges to have some influence in selecting, for
each award that is amenable for some form of local tuition, the provider that best
meets the local needs and circumstances.

the availability of contracts or intake "quotas" for teaching the first year of some
awards in regional colleges. For example, contracting the first year of primary
teacher education, which is subject to statewide admission quotas, is difficult to
implement if the provider faculty is fully staffed and cannot afford to "lose"
student numbers to regional colleges, even if it is only a small proportion of the
first year student count. Ideally, intakes into awards that are limited by quotas
should be determined by the academic merits of the applicants, without regard to
the proposed mode of study. It may be easier to develop this ideal for distance
education based study, because of the greater reliance on part time, off campus
tutors usually associated with this mode.

formulas for payments from the provider institutions to regional colleges for
teaching and study centre services have not been standardised. It is likely that the

Arious formulas will become more closely linked to counts of equivalent full time
...indent units (EFTSUs) in accordance with Federal government procedures for
funding higher education. However, there may be advantages in continuing the
present flexible, market oriented approach through individualised formulas
renegotiated annually. Although it is clear from recent policy statements (the
White Paper, 1988) that the Federal government expects to have regional college
higher education activities funded out of the provider institution's normal recurrent
funding per EFTSU, there is room within this limit for considerable further
experimentation to find the most mutually acceptable fmancial arrangements.

other problem areas include administrative and operational problems causing delays
in obtaining class lists for the colleges; in some cases the higher education provider
may not be fully satisfied with the qualifications possessed by TAPE staff;
problems in ensuring that college staff are fully briefed on the teaching to be
conducted, although this problem is less significant when distance education
packages are used; some fields of study such as nursing can incur high startup costs
and the college does not usually have the required equipment resources; differences
between staff employment conditions for higher education and TAFE may be a
future problem; etc.
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It is evident from the above that much further work has to be done to establish
recognition and understanding across divisions between TATE and higher education,
divisions between distance education methods and traditional classroom methods, and
divisions between the various participants. Nevertheless, collaboration between
regional collegm and higher education in WA is firmly established and refinements and
innovations continue to emerge.

Distance Education Agencies

The formal title "Distance Education Agency" is proposed here to highlight the growing
importance of links between regional colleges of TAFE and tertiary distance
education. Conceptually, a distance education agency is a function within and
controlled by a regional college, with responsibility for negotiating with one or more
DECs and other providers of tertiary stisly awards, to obtain contracts for teaching
local tutorial groups in appropriate courses or units, and providing general study centre
services. The overall justification for the agency function is that it is to provide an
efficient and effective procedure for sharing resources between TAFE and higher
education in regional colleges. The agency concept assumes that the regional
populations are too small to warrant the conduct of operations by a single DEC, or the
establishment of a branch campus. Certainly this is the case in most, if not all, of the
WA non metropolitan regions. In any event, there are advantages in the concept of a
college controlled function, to encourage local initiatives, and give maximal scope for
sharing of resources between a variety of providers of awards. As an example of local
initiative, Albany's Great Southern Regional College conducts an External Studies
Agency, with some Federal government funding. An integrated service for both higher
education and TAFE sectors of distance education, it has developed to a level that
warrants 1.5 equivalent full time staff for coordination, counselling and secretarial
functions (Davy, 1988).

The concept does not require the appointment of staff specifically for an agency at a
regional college, as the functions may be assessed in terms of equivalent full time
staff. However, earnings by the larger regional colleges should be sufficient to warrant
the nomination of one member of college staff as a full time coordinator and
counsellor, with limited teaching duties, provided that the college integrates agency
activities across all sectors of distance education.

Whilst the appointment by colleges of specialist coordinator-counsellors with distance
education expertise is obviously a desirable asset for an agency, the concept is likely to
function more effectively if the allocation of agency income is determined by each
college in accordance with local priorities. For example, in some circumstances the
appointment of additional teaching staff in an expanding subject such as computer
science may be the most immediately effective measure for securing further and larger
contracts. In other circumstances, some other allocation may be more effective in
terms of expanding the agency's contracts.

The specification of a distance education agency as a "college controllei function"
implies the encouragement of a "market" relationship between DECs and agencies. In
this "market", DECs and providers of vocational distance education may offer
payments, from their normal recurrent funding, to colleges for the performance of
specified functions, whilst the colleges' agencies may choose contracts with one or
several providers, according to the services they can afford to provide at the offered
level of payment. This is not an argument in favour of "marketing" as a general
principle in education, but a mechanism for permitting widespread, operational
experimentation with college based tutors instead of remote, metropolitan based tutors,
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and with different mixes and levels of study centre services, and other questions

important for the relationship between regional higher education and distance
education.

The accordance of a high degree of regional autonomy to a college's distance education
agency is a key feature in the concept. Whilst the metropolitan higher education

providers no doubt would prefer to exert centralind control and exclusivity, the

alternative kinds of controls exercised by a market fGr services, and by the continuing
professional development of the operational staff, may be more conducive to innovation
and responsiveness to the needs of the regional communities.
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INTRODUCTION

Student withdrawal, or dropout, before completion from courses

of part-time study in post-compulsory education is globally

about one-third of those enrolling. The situation at Bedford

College of Higher Education, a large college providing a wide

variety of further and adult education, is no exception.

Since low retention rates represent a waste of resources and a

loss of opportunity for students (Audit Commission, 1985) the

college has recently collected both qualitative and quantita-

tive data about Pactors which contribute to student dropout,

in order to inform future course management and provision.

RESEARCH STRATEGY

Aware of the limitations of poscal questionnaires as the sole

data in dropout research (Parkinson et al., 1987; Savicki et al.,

1970) this study chose to interview recent dropout students and

to adopt an illuminative model of educational enquiry (Parlett

and Hamilton, 1972).

The research design comprised:
preparatory work - familiarisation with the context, talking to

teachers, students; pilot interviews and questionnaires, a

literature review, definition of dropout;
selection of the foci of the study information from student

registers;
interviews with dropout students (N = 34),

postal questionnaires to dropout students (1986/87, responses

N = 148),
postal questionnaires to dropout (1987/88 N = 125) and

persister students (1987/88 N = 175),

analysis and interpretation of data.

It is important to clearly define dropout (Savicki, V.G. et al.,

1970). Three stages of dropout were identified: early

withdrawal - the student was in attendance three weeks after

the September start of the course, but absent on 1 November Lad

thereafter; mid-session withdrawal - in attendance until the

second week of the second term, but absent thereafter; and

late withdrawal - in attendance up until the final six weeks of

the course, but absent thereafter.

Following the preparatory work a total of 1206 students from 116

classes were contacted and the 482 responses received (40%) were

analysed. Analp7.1... (he interviews of the dropout student

led to the following isues being followed through by

questionnaire: reasons for enrolling, course and classroom

experience, advice, the college environment, aspects of

employment, practical/domestic factors, aspects of travelling,
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aspects of study problems. A survey of class attendance
registers for the wide range of college pre-degree course
provision identified dropout to be most pronounced from
courses taken by part-time students of general education
classes in English. humanities, mathematics, sciences and
secretarial stedies. In general, courses involving employer
sponsorship or day-release from work, eg in buildiftg studies,
engineering, catmring, hairdressing, technician science, had a
much lower dropout rate. The former courses, therefore,
be ame the focus for the study.

FINDINGS

Many factors contribute to a student's decision to withdraw
and the relationship between them are complex. These may
conveniently be grcaped as: course or institutionally related
factors wLich are potentially within a college's control; and
non-course, non institutionally related factors which are
determined by a student's personal circumstances. Course
related factors include: classroom+ experience, advice and
guidance opportunities, college environment and facilities.
Non-course related factors include: employment teeters,
personal characteristics, domestic circumstances.

Course Related Factors

Enrolment experience:

"I really would have liked some more information ... when
I enrolled onto the course there wasn't anybody to talk
about it."
"I would have liked my teacher to be there, but there wasn't
anybody there, just people taking details."

The most frequently stated reasons tor enrolment were to
satisfy a personal interest (86/87, 51%; 87/88, 54%), to
improve job prospects (86/87, 48%; 87/88, 42%), and to improve
existing skills for work. Although almost half cf the students
said they were not informed about what their course entailed
before they env-Med, many (86/87. 64%; 87/88, 74%) stated that
had they received more information this would not have affected
their 4ecir.ion to withdraw. Most students had not seen their
(future) teacher at enrolment, but nearly two-thirds said it is
important to do so. Students would like more guidance about
what to expect from their course.

Classroom experience:

"The teacher just stood in front of the blackboard a.Ad
dictated the lesson, leaving no time to discuss the work
that had been studied."
"After talking to many people who attended either of my
courses they did agree that it was very difficult as the
pace was too fast ... there was a constant prossure from
the teacher that we were running behind schedule."

Although the majority of dropout students indicated that in
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general their course experience was satisfactory, about one-
third, and rather more in the case of interviewees responded
negatively to some aspects of their classroom experience
(Glynne and Jones. 1967). Their negative experience related

to their perceptions about teaching methods, insufficient
time spent discussing academic problems, an unsuitable pace of
teaching and lack of fulfilment of their prior expectations.
The most common observation was that the pace of teaching was
too fast and, according to interviewees determined by the
teacher and students with previous knowledge.

Advice. Guidance and academig copilseljina:

"As soon as nine o'clock came everyone wanted to rush off
home including the teacher ... there wasn't enough time

to discuss anything."
"I feel part-time students don't excel because then do
not have the same class unity experience and support like

full-time students."

Many interviewees and questionnaire respondents (47%) stated
that there was not enough time to dis^uss problems related to

their study. More than one-third (38%) needed to talk to

someone about academic problems. Access to formal and
informal advice and guidance appears to be limited.

Colleae enyironment and facilities:

Although over half of the students (63%) 'felt part of their

class', almost half found the colleftimpersonal. Whilst many

were aware of library (70%) and refectory facilities (61%)

very few were aware of college counselling (14%) or sports

facilities (28%).

Non Course Related Factors

Employment factors:

"I think / was in very favourable circumstances for evening

study, I didn't have any social or financial problems and

few responsibilities ... I still founi it difficult to do

private study... I was working in manual work and the

simple physical fatigue made concentration difficult."

For many students (about44%) some aspect of combining part-

time study and full-time employment posed serious difficulties,

though in interviews these issues did not emerge as strongly

as course-related factors.

Study relatectprobkers;

"I found coming back to study hard with all the work and

the quantity of reading involved ... it felt like other

people had done it before ... I think I panicked and didn't

feel as though I could catch up."
Students (86/87, 35%; 87/88, 42%) also indicated that study
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problems associated with techniques required for successful
study affected their decision to withdraw. The majority of
respondents had not undertaken any previous related study.

ist

About one-third of respondents indicated that practical or
domestic reasons such as ill-health and family commitments
had contributed to their decision to withdraw. Interviewee
responses indicated that decisions to withdraw were not
generally influenced by personal or domestic circumstances
and in cases where this was so, other factors such as
dissatisfaction with classroom experience were stated too.

STUDENTS WHO PERSIST

Responses from students who bad not withdrawn provide
interesting comparative data. Persisters give significantly
more favourable responses about their college experience.
Parkinson et al, (1987) reported similar findings. (Table)

Table: t_
their_course experience

Descriptor of student
experience

% of students responding 'yes'
Dropouts Persisters

1986/7 1987/8 1987/8

teacher easy to get on with 78 84 90

teacher was encouraging 68 70 90

course content interesting 63 66 9]

teaching methods appropriate 61 66 90

course experience satisfactory 54 65 93

course content as expected 49 49 69

time in class to discuss problems 44 38 72

course taught at a suitable pace 45 47 81

on the wrong level of course
course content too difficult

FROM RESEARCH TO ACTION

22 26 10

24 19 7

If the college addresses the internal course related factors

then students may overcome some of their personal
circumstances which otherwise al %e their sustained study

problematic. On the basis of this research, an action plan is

now beim developed with a view to reducing the part-time

student dropout. Attention to the following features arising

from the research are anticipated:
more systematic pre-enrolment and enrolment guidance and

counselling
assessment of the students' relevant prior learning and

appropriate study mode
identification of employment, domestic and study demands

induction to the college, its facilities anl teachers
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developing, where possible and appropriate, employers
awareness and support for their employee's wish to learn

- monitoring students' perceptions of their classroom
experience, including the pace of learning
enabling timf! for class discussion
identifying and counselling intending withdrawal

The involvement and development of college staff will, of
course, be essential.
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IMPROVING THE QUALITY OF VOCATIONAL EDUCATION

Dr. K.C.S Jain
Reader in Commerce
Regional College of Education
Ajmer 305 004 (India)

Vocational education at the higher secondary stage in India
is comparatively of recent origin. For the first time at *2stage it was introduced in 1976. It got the momentum with
the implementation of the National Policy on Education,
1986. National Policy on Education made distinct recommen-dations regarding the introduction of vocational educationin the country. The policy gave it a distinct status of a
stream, intended to prepare students for identified occupationsspanning several areas of activities. It was also proposed
that vocational courses should cover 10 percent of higher
secondary students by 1990 and 25 percent by 1995.

Bringing 25 percent of students under the umbrella of voca-
tional education is not an easy task. The enrolment mostlywill depend on the quality of the vocational education which
the institutions will impart in the first few years. In case.
students completing these courses are able to get suitable

Qiirolment autcmatically will rise. Therefore, this is
the opportune time to put our best for improving the quality
of vocational education.

The intake in vocational courses in the country in 1987 was
just 72,000 which worked out to be 2.5 percent of those
entering the +2 stage in schools. This indicates that the
enrolment during the year 1987 was not upto our expectations.
Besides, thequality of vocational education has also not been
the same as envisaged in the policy due to lack of equipments
and facilities in the schools, funds, linkage with employers
non-availability of competent teachers, on-the-job training
facilities and text books. The slow growth is also due to
problems relating to placement, community resources, curri-
culum revision and proper organisation and administration.

Vocational educators are responsible for preparing students
for job-entry competencies as well as for those responsible
for advancement in the career. This requires mastering of
content, development of attitude and skills necessary for
career objectives. These will influence the teaching strate-
gies to be used by vocational educators. Vocational educators
should be able to provide an environment suitable for each
learner. The teaching strategies necessary for vocational
education can be discussed under two heads:
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Strategies for the class-room:

Vocational educators while planning the classroom
activities should consider the national objective on the

one hand and should consider the career objectives

relating to cognitive, affective and psycho-motor domain

on the other hand. They should also understand the

fact that learning is always an individual process.

No matter which instructional method, media or strategies

are used, each student must learn from class room

experiences.

Looking to the different varieties of objectives and the

needs of students the vocational educator must use

varied methods and m edia in the classroom. Apart to the
traditional methods which are important, the teacher should

use demonstration, discussion, case, role playing and

simulations in the class-room instructions. The latest

equipments and other devices like slides, film-strips
overhead projector, tape recorder and TV are also to be
used for improving the quality of vocational education.
While using different methods of instruction, the teacher
must understand that no single teaching method is equally
effective for all students and for accomplishing the
different objectives i.e.cognitive, affective and psycho-

motor.

Physical facilities play an important role in improving
the quality of vocational education. In most of the
developing countries schools have poor physical facilities.

The school administration must provide the required
facilities needed for developing vocational competencies.
Depending upon the availability of equipment and the

need of the course different organisational plans viz.
rotation, battery or model office may be used.

Strategies for on-the-job training:

The latest methods and techniques may enhance learning
in the classroom but can never take the place of on-
the-job training. All vocational instructions can be

divided into two categories. The general instructions

consist of common competencies that all students need
in order to succeed in any job. Examples include units

on human relations, communications, work values and

basic skills. Specialized instruction consists of uncommon
competencies individual students need for their specific
jobs. Examples are instructions on office equipments,

molding and contructing. These skills are taught through

individualized instructions and/ or small group instru-
ctions depending upon number of students for similar job.

The mastery level skills in the specialized areas can

best be developed by on-the-job training. Organising

a programme of on the job training is a serious task.
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The teacher coordinator (incharge of the programme)
must have successful relationships with business and
industrial community. Teacher coordinator must have
credibility with all types of employers, with students
and with school administration.

For quiity training, the selection of appropriate orga-
nisation is extremely important. The teacher coordinator
must discuss and negotiate the competencies the students
are expected to achieve with the organisation during
the training period: A training plan may be developed which
may describe the procedures and responsibilities of all
the concerned parties. A proper system of supervision
and evaluation may be chalked out by the teacher coordinator
and the supervisor from the industrial organisation. The
trainee may rotate on different jobs thereby, developing
essential competencies and skills to perform the job
successfully. The entire training programme may also
be evaluated for the purpose of improving the same for
future.

For getting necessary cooperation from business and industry
a Vocational Education advisory committee may be constitued
in the school. This advisory committee may prove to be
very effective for challenging tasks like developing
community relationships, selecting suitable organisations
for the placement of students and for helping students in
getting jobs after completion of on-the-job training. An
active advisory committee may also help the school in
updating the curriculum, physical facilities and evaluation
tools necessary for improving the vocational education
programme. The follow-up studies asking the students about
the st rengths, weaknesses and recommendations for the improve-
ment of the programme may also be assisted by the Advisory
Committee.

Summary.

Vocational education is the thrust area of National Policy
on Education, 1986. For producing competent work force, it is
essential to improve the quality of vocational education.
For this purpose it is essential to strengthen the class-
room activities and on-the-job training. In the class the
teachellshould use all the latest methods, techniques and media
for enhancing the learning of the students. On-the-job
training is essential for the competencies related to the
specific jobs. The teacher coordinator must have successful
relationship with the business and industrial community. For
quality training proper placement of students is essedtial.
Students must be observed and evaluated by the teacher
coordinator and the supervisor on the work place. The voca-
tional advisory committee will prove to be effective in
developing community relationships, selecting organisations
for training and helping in getting jobs after training.
The committee may also help in updating curriculum, physical
facilities and evaluation tools.
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