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EDITORIAL

whihin V\i’ﬁehjwc rc(ielved.a number of letters commenting our first issue (1984) and
g ournal continued success. We are now happy to present before you this
second issue (1985), which includes articles offering different perspectives on various
aspects of technical and vocational education.
The General Articles Section in this issue contains four articles on different
themes. The one on Programmable Automation and its impact on technical education
has a lot of significance for technical educators in every country in this age of rapidly
changing _tcchnology. The need for a new attitude to technology research is emphasised
in the article on ‘High Technology in Australia — Rhetoric or Reality’. The suggested
approach of fostering Total Technology Ph.D. programmes to overcome the economic
consequences of over-dependence on borrowed technology in Australia will be of
interest to all countries which are similarly placed. The article on technical education
in the Arab States provides a perspective view of the problems being faced by the Arab
Countries in technical education and these would be seen to be similar for all developing
countries. In this age in which women are fighting for a wider access to education and
training, the article describing New Zealand’s experience on Women’s Access to and
Parc’;lclpation in Lifelong Education and Training is likely to be of interest to all our
readers.

This issue also includes two research reports — one on ‘Attitudes of Technical
Students towards Teaching Profession’ based on a study conducted in Iraq and the
other on a ‘Common Entrance Examination for Admission to Polytechnics’ dealing
with an Indian experience. The findings of these two studies are likely to be of consi-

derable topical interest.

The ‘Innovative Programmes & Projects’ Section has an article on ‘Simulation
and Games in Technician Education’, exploring the possible applications of this innova-
tive approach in technician education in developing countries.

We hope that this issue lives up to the expectations of our discerning readers.
We look forward to the continued support and guidance of scholars and practitioners
concerned with technical and vocational education system in different countries by
way of contributing articles, critical reviews of its content and valuable suggestions

for fostering the growth of the Journal.



JOURNAL OF TECHNICAL AND VOCATIONAL EDUCATION:
AIMS AND STRUCTURE

In recent years, many countries have concentrated upon improvement and
expansion of their systems of Technical and Vocational Lducation to keep pace with
their programimes of devclopment. This has been achieved through several innova-
tions, projects and programmes and there is a need for sharing such experiences among
countries of the world. In this context, an important and challenging task is to provide
an effective mecans of communication between all those involved in this system of
education. The ‘Journal of Technical and Vocational LEducation’ is intended to serve
this purpose. This journal will be published from Technical Teachers’ Training
Institute, Madras, India, and will have two issues in a year.

Objectives:
The objectives of the Journal will be
1. To share experiences in respect of national policies, norms and standards,
course patterns and structures, resources and expertise, trends and issues

relating to technical and vocational education in different countries.

2. To publish major advances and innovative ideas and report on current
trends in the theory and practice of technical and vocational education.

3. To exchange experiences in the design, development, implementation and
evaluation of all types of technical/vocational teacher education programmes.

4. To report case studies and research findings on various aspects of the
system in different countries.

5. To promote the recognition and understanding of the interaction of technical
and vocational education with other collaborating agencies such as
industry, Government and society.

6. To project and report on the emerging trends and futurological studies in
the technical and vocational education system.

Main Areas

The Journal will cover all aspects of technical and vocational education through
articles, research reports, survey reports, experimental findings, case studies, reviews
and write-ups on various programmes and projects. The following main areas will be
covered in the Journal,

* Curriculum design and development

* Instructional systems

* Technical & vocational education (Formal)
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* Technical & vocational education (Non—formal)

r education

ucation including its social implications
] be covered in the Journal. However,
Journal will emphasise application.-

* Technical & vocational teache

All aspects of technical and vocational c(:ll
and relation with allied educational systems Wi

in its coverage of research in the system, the
oriented research.

Scope

nal education in the broadest possible
ly drawn up to serve as guidance to
to be featured in the Journal:

The Journal views technical and vocatio
sense. However, the following scope 1s tentative
the range of themes and topics in the man areas

1. Curriculum Design and Development

— Theory
— Practices
— Evaluation

— Innovative projects
— Curriculum research and future trends

2. Instructional systems
— Teaching strategies
— Laboratory and workshop practices
— Dynamics of learning and student growth
— Examination and assessment procedures
— Media design and development
— Researches in media, methods and evaluation

3. Technical and Vocational Education (Formal and Non-formal)

— Policies and structures

— Norms and standards

— Management and administration

— Current issues and emerging trends

4. Technical and Vocational Teacher Education

— Comparative studies and future trends
— Professional development _

— Courses and programmes such as in
and other forms of continuing educa

— Innovative practices

-Service, pre-service, distance learning
tion.

— Researches

Journal of Technical and Vocational Education '
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Main Sections
Each issue of the Journal will have the following four main sections!
1. General Articles Section :

Dealing with articles of evaluative and/or synthetic nature in all areas of
technical and vocational education.

2. Research Reports Section :

Dealing with research findings relating to researches in technical and vocational
education system. The emphasis in this section will be on publication of applied and
application-oriented research of national/international interest.

3. Innovative Programmes and Projects Section :

Dealing with reports on developmental work and innovative practices in
technical and vocational education system.

4. Notes, News and Review Section :

Dealing with information about on-going projects and programmes, news
about conferences, meetings, seminars, symposia/workshops and reviews of books and
other resources in the area of technical and vocational education.

Concluding Comment

The guidelines provided above are not rigid. Every attempt would be made
to maintain flexibility in the policy to allow for the growth and development of the
Journal in accordance with the interest and needs of technical and vocational education

practitioners in different countries.

EDITORS

Vit Issue 2—85



Programmable Automation:

The Impact on Engineering and Technical Education

SaM STERN AND EucGenEe F. Ficuter

ABSTRACT

 Tlus paper addresses the impact of our rapidly changing technology on educa-
tional systems. A model of technological processes is used to analyze the continuing
f{volu!wn _of technology. A second model identifies an emerging pattern of change
in educational delivery strategies, curriculum and the time Srame of instruction.
On the basia_‘ of their analysis, the authors conclude that the increased use of tech-
nology, specifically programmable automation, will add to — rather than diminish
— the value of human involvement in the technological process. This increasing value
of human involvement will place greater demands on educational systems and act as a
catalyst for significant change in the ways we view, use, and deliver engineering and

technical education.

Introduction

Human beings have been looking for
easier ways to do their work for a very
long time. This universal human pursuit
has lead to major changes in the ways
we live and earn our living. The tech-
nology which is making the current series
of changes possible is programmable
automation. This technology is one of
the drivers of change in our world today.
Other drivers of change are our global
communications network and expanding
economic demands. Together these drivers
of change are affecting every aspect of our
lives: in our homes, our schools, and
especially in our work. Through our im-
proved global communications network
we can instantly see how our neighbours
around the block or around the world are
doing. If we think they have it easier or
better than we do — we want what they
have. When some one else finds a way of
producing a product or delivering a
service at a lower cost, its impact is felt
around the world. These drivers of
change: technology, communications and
economics, are interrelated and their

1

influence is felt by all people in all

countries.

The expanding and changing uses of
technology are creating a new set of
challenges for education, training, and
retraining. This increasing use of automa-
tion and corresponding set of challenges
for education raises two significant ques-
tions of particular interest to engineering
and technical educators. The first ques-
tion relates to how technology is changing.
What is the techrology that is driving
the present series of changes in the ways
we live and work? The second question
relates to the challenges for educational
systems, specifically engineering and tech-
nical education, created by changing
technology. How will our educational
systems respond to these challenges?

How is technology changing?
All manufacturing and service can be
subdivided into processes. Figure 1 is

a model of a technological process. This
model divides the technological process

Issue 2—°85
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Operatlor

Orders

ENE F. FICHTER

Product
or
Service

Production

Figure 1: Model.of a tachnologlcal procoass

into four parts: human operator, system,
tools, and production.

The operator and the system are the
active parts of the process; they apply
tools to the material to accomplish pro-
duction. The material input to the produc-
tion phase of the process is part of the
input from the system or the operator.
The operator and the system accomplish
production or deliver a service by per-
forming a number of tasks either on the
tools or directly as part of production.
The tasks that are performed on the tools
are: making tools, providing energy,
controlling tools, monitoring tools, and
maintaining tools. The tasks performed
directly on production are: designing|
planning, providing material, and moni-

Journal of Technical and Vocational Education

toring production. Tool making and
providing energy are self explanatory.
Examples of control are the control of
position, velocity, and force of the tool
with respect to the material. Tool moni-
toring is keeping track of whether the
tool is in a condition to perform its produc-
tion task. Maintenance is the process of
preparing the tool to perform its produc-
tion task. Designing/planning is the process
_of designing the product or service, plann-
Ing the required operations, and sequenc-
ing these operations. Material provision
incorporates all of the tasks necessary 10
get the raw material to the point where
ic tools can be applicd- to it. These tasks
include material procurement, transport
warchousing, preparation and machine
loading. Production monitoring includes

2



PROGRAMMABLE AUTOMATION: THE IMPAGT ON ENGG. & TECHL. EDUCATION

fault checking of the production process
and quality control of the finished pro-
duct.

Using this model to analyze the tech-
nological process allows us to j

- nvestigate
several questions related to

changing

technology. First, how are these tasks
divided between the human operator and
the system? Figure 2 shows the evolution
of the technological process, detailing

how the division of labour has changed
over time,

Division -
of tasks between cperator (O) and system (S)

Tool-relatoed tasks
Make Tools
Provide Energy
Control Tools
Monitor Tools
Maintain Tools
Production-re!a?ed tasks
Design/Plan
Provide Material
Monitor Production

Figure 2: Evolution of technological

This portrayal of the evolution of tech-
nology 1s composed of a series of snap-
shots taken at irregular intervals along a
continuum of change. The second ques-
tion that our model allows us to analyze
is, what is the “‘system’’ in our model of a
technological process and how does the
human operator communicate with it?
When a human operator works directly
with tools in producing a product or
delivering a service the interactions are
relatively straightforward. For example,
when a smith heats steel in a forge, pulls
it out with tongs, beats it with a hammer
on an anvil, and examines the work—the
interactions between operator, tools, and
production arc relatively easy to under-
stand and analyse. The interactions bet-
ween human operators and systems arc
more complex. We will use our model of
a technological process and evolution of

3

1

0SS 0s os os os o

Stages
3 4

g 5 .

S

Processes

the division of work between operator
and system in our discussion of changing
technology.

Evolution of Technological Processes

An example of technology in the first
stage of development is the production of
a chair with hand powered tools. In this
example the only one of the eight tasks
which is not directly handled by the
human operator is tool making. It is
conceivable that even tool making could
be done by the operator but this is
extremely rare. In this example, the
operator is responsible for at least part
of the design and planning; even if a
design from a book is used, the design
must be selected and production must be
planned. The operator provides the
energy to drive the tools and the control
of position, velocity, and force. The opera-

Isuue 2—85
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rs the condition of the cut-

and sharpens (main-
Finally the

tor also monito
ting edge of each tool
tains) it when necessary. Tl }
operator determines the quality nf. the
final product. In this c.\'amp]t"lh(‘ operator
has very close connections with both the

tools and the production.

The first significant change in the

division of work between the human
operator and systems is in encrgy provi-
sisn. In stage two, an operator might
use hand held power tools or mounted
power tools such as a drill press or table
saw. A very large part of manufacturing
is at this stage of technological develop-
ment.

Quite a substantial change is now occur-
ring as we move into the third stage. In
the third stage a programmable machfnc
is used to produce parts. This machine
might be a cam-controlled lathe, often
called an automatic screw machine, or it
might be a numerical control (NC) ma-
chine. The cam-controlled machines were
first used about a hundred vears ago and
the first NC machines were used in the
1950s. A programmable machine trans-
fers most of the designing/planning pro-
cess to the programmer and the machines
he or she uses to produce the program.
In the case of the cam-controlled machine,
the programmer is the cam designer and
the physical embodiment of the program
is produced by a skilled machinist in the
form of a cam. In the case of the NC
machine, the program is produced by a
part programmer and the physical em-
bodiment of the program is a tape with
holes punched in it or a series of magnetic
domains on a magnetic storage medium.
The control process is also taken away
from the human operator and given to a
control m_echamsm. In the cam-control-
led machine, control is built into the
cams; in the NC machine control is
handled by a general purpose computer
or a  special . design electronic
controller. At this stage of evolution a
Kg,l;yblearfet ;iortlon of the operat.or’s task

en taken over by the designers of

Journal of Technical and Vocational Education
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the controller and by tl‘n: programiners.
[t is important to recognize that these are
people, perhaps assisted by tools or 4.
chines, who are part ob a system,

Dmgr;umnnhlc automation is not new;
the 100 yc:n.r-old CZH]I-‘CUH[!‘()“(?(I 'I:II}H.‘ is
pmc_:mmmab[f*. What is new and is behing
the current series of (_‘h:mgcs i technolo-
gical processes is inexpensive and power-
ful computers. I)lu:mg'th(‘, last ten years
the availability of microprocessors has
resulted in dramatic changes in the way
machine controllers are designed  and
produced and in the capabilities of these

controllers.

In stage four of the evolution of tech-
nological processes the system takes over
most of the task of providing material. An
industrial robot may load materials or
parts into a machine. The worker in the
warehouse may no longer walk down the
aisles to pick out parts and materials;
instead he or she may enter a part number
into a keyboard ordering a machine to
bring the part to the end of an aisle.

In the fifth stage an automatic inspec-
tion device is added. A robot may unload
a machine and place the finished part in
an automated inspection station. If it
passes the test it is sent on; if not, it may
be returned to an operator for correction.

Finally at the sixth stage, tool monit-
oring will also be automated. This may
be as simple as a timer which controls the
replacement of the tool after a sct time
lnte}rval or it may bhe a more sophisticated
device which checks for tool wear.

What is the “system” and how does the
operator communicate with it?

Our model of a technological process
helps us look at technological systems.
Throughout the evolution of technological
processes, we have been transferring tasks
from the human operator to the system.
The system must perform the tasks the
operator previously handled. For ex-
ample, part of the system is another

4



PROGRAMMABLE AUTOMATION: THE

autonomous technological process which
makes tools. This tool making process has
an_operator, a system, tools (ty make
tools), and production: it can be auto-
mated just as the original process was
This tool making process is a micmcos:ﬁ'
of the original process. Every one of the
constituent tasks of the original process is
subject to the same evolutionary develop-
ment as the original process itself.

How do these changes affect
who work with technology ? In the begin-
ning, an operator produced a product
or delivered a service almost entirelv
through his or her own work. The onl
significant demand on the system was for
tools. Now an operator produces a much
greater amount of product or service.
This means that fewer operators are re-
quired to produce the same amount of
output. But along with this increased
output comes an increasing set of demands
on the system. Now there is not only a
tool making process but also processes for
energy provision, tool control, tool moni-
toring, designing and planning, material
provision, and production monitoring.
There are even processes for maintenance
and service. Each process requires an
operator. Transferring a task from the
operator to the system does not elimiaate
human involvement with that task. This
transfer actually increases human involve-
ment. The original operator has input
and the new operator within the sub-
process is involved. These operators must
communicate with each other and each
must be able to communicate with the
tools and machines involved in the process.

people

How are educational systems chang-
ing to meet the challenges of chang-
ing technology?

Just as the three drivers of change:
technology, communications, and econo-
mics, are changing the world of work,
they are also changing our educational
systems. Educational systems tend to
change slowly, responding to outside
stimuli with gradual incremental shifts

5
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of direction. But now., lirgely as a result
of programmable automation, significant
ch‘mg_w is taking place. Our new techno-
logy 1s havine its greatest impact on the
segments of the educational system that
are - closest contact with technology.
[he areas of formal ceducation that are
most closelv involved with technology
are eagineering education and vocational/
technical education. Less formal educa-
tional  programs, including  on-the-job
training and manuficturer training, are
also responding to changing technology.
Regardless of the educational area, there
Is an emergiog pattern of change  that is
Impacting educational delivery systems,
curricular content and goals, and the
time frame allocated to the ecducational
process (Figure 3).

The educational delivery system

Educational  delivery systems  can
be classified according to their position
orn a continuum of formal to informal
educational programs. Some of the
characteristics of formal education in-
clude:

* certificate or degree based programs;
* a specified program length;

* specified locations for educational

programs;
* accreditation;

*a teaching staff with licenses or
degrees: and

* formalized or planned program.

Those formal educational programs,
including vocational and engineering edu-
cation, that are most closely related to
technology are findiag it increasingly
difficult to accomplish their missions
within their formal structure. As a result
they are adopting many of the characteris-
tics of less formal systems. Some indicators
of this trend are: increased off campus
programs, more use of adjunct staff, co-
operative industry education efforts, and
a call for significant revisions to degree
and certification based programs.

Issue 2—'835



SAM STERN AND E

UGENE F. FICHTER

Less
Delivery More ¢’$$¢¢’* R
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Dynamic
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Content Specific

Older
Time Young >

######

Frame Narrow-band Broad-band

Figure 3: Emerging pattern
in engineering & technical

One of the indicators has been the
emergence of new partnerships and co-
operative efforts between. industry and
education. As the rate of technological
change accelerates, both industry and
education are faced with increasing and
changing demands for technical iastruc-
tion. These cooperative efforts have helped
both educational systems and iodustry
operate more eflective instructional pro-
grams.

Faced with growing shortages of quali-
fied teachers, engineering and vocational/
technical education programs are using
more adjunct staff from industry on a
part-time basis. While this helps meet the
immediate need, it jeopardizes long term
activities such as curriculum development,
basic and applied research efforts, student
advising, and institutional service. This
shortage of qualified and certified staff is
forcing a re-evaluation of both secondary
and post-secondary certification and ac-
creditation requirements. In vocational
and teghnical education there is a re-
newed interest in offering credit toward

Journal of Technical and Vocational Education

s of change
education

teacher certification for recent and appro-
priate work experience. Through increas-
ed certification requirements current voca-
tional and technical teachers are being
required to update their technical skills
through coursework or work experience.
There is more encouragement for
engineering educators to work with
industry to gain current design experience
that can be passed on to their students.

At the same time that the traditional
formal delivery systems are adopting many
of the characteristics of less formal educa-
tional systems — less formal systems are
adopting many of the characteristics of
ormal systems. Businesses and industries
are becoming increasingly involved in
education and training and rapidly be-
coming one of the strongest forces for
continuing adult education. Training
pPrograms in industry are acquiring many
of the formal characteristics associated
with colleges and universities. Formal
courses, training personnel and extensive
training facilities are all part of the
increased investment businesses and in-

6
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dustries are making in technica] cducation
and training.

The Curriculum

Increased technological change and
programmable automation jg forcin:g
curricular change in all areas of educn-
tion, but especially in those areas that are
most closely related to technology. We are
Iess able to reliably predict what know-
ledge and skills will be needed for future
employme_nt in an increasingly dynamic
work environment. As the use of pro-
grammable automation increases, the
value of human processing will also
increase — requiring new skills in work.
ing with both people and machines. If our
fcal point is both changing and broaden-
ing at a rapid pace, we cannot design and
implement curricular programs that are
static and specific. If we do, our curricular
beam of light will illuminate only a small
part of 2 moving and expanding picture.
More and more educators are recognizing
that future curricular development must
be broadbased and transportable.

As opposed to a static and specialized
focus the new curricular focus in technical
education must emphasize the following
three sets of general skills:

* communications and teamwork
* problem solving and systems analysis
* information acquisition and processing

As we illustrated with our model of the
technological process and evolution of the
technological process, the increased use of
automated systems reduces the need for
human operator input as part of the
production process but creates subproces-
ses that will require additional human
input. The highly developed psychomotor
skills required of the operator as an inte-
gral part of the production process are
now being replaced by  automated
processes. For example, the highly deve-
loped skills of manual drafting and weld-
ing are being replaced by new tools, ma-
chines and automated systems; but these
new tools, machines and the subprocesses

7

associated with them are creating new
and important positions for human input.

1€ scts of general skills identified above
will be important to the workers partici-

pating in cach of the subprocesses identi-
fied in ﬁgurc 2.

. Communication skills will be increas-
ingly Important as each individual will
need to cffectively communicate with
more people than before. The complexity
of automated systems is such that more
not fewer people will be involved in their
design, material provision, tool making,
energy production and transmission, con-
trol, monitoring, maintenance, and prod-
uction. This increase in numbers and
types of people will increase the value of
teamwork and interdependence. The skills
that facilitate effective teamwork will be
Increasingly important as the use of auto-
mated systems increase.

The skills of problem solving and sys-
tems analysis are also becoming more im-
portant for human operators involved in
automated production systems. These
skills must have a high priority in engi-
neering and technical education programs.
Problem solving is common to all areas of
design and maintenance. While these
skills are difficult to teach, they can be
developed in students through open-ended
problem solving exercises that require
the students to take an increasingly active
role in shaping their own learning activi-
ties.

The skills of systems analysis are also
essential for everyone who will work in
complex production systems. Each process
and system must work in closc harmony
with other processes and systems. Each
person must be able to communicate with
operators in related processes. All of these
operators must know enough of the lan-
guage of cach of the other processes to
communicate effectively. In our educa-
tional programs we can no longer package
technical instruction in discrete and iso-
lated disciplines labeled electronics and
metals or electrical engineering and me-
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chanical engineering. In the working
world of automated systems, the designer
of electronic control systems for an 1n-
dustrial robot must have a good undf_:r-
standing of the kinematics and dynamics
of the mechanical system he or she 1S
trying to control. Design engineers must
not be limited by inadequate knowledge
of maintenance practices and procedures.
Indead, all engineers, technicians an
trainers must have a basic undcl‘Stanc.lmg
of the concepts of electronic, mechanical,
fluid, and chemical systems if they arc to
communicate effectively with their fellow
workers in an automated production
system.

A third set of important general skills
relates to information acquisition and
processing. With the increasing rate of
technological change has come a corres-
ponding increase of docummentation and
information. The success of future workers
in automated systems will in part be
determined by their ability to get the
information and documentation they need,
when they need it, and then be able to
process it effectively. This has profound
implications for education and training.
It is unreasonable to expect that all or
even most of the worker’s information
needs can be met through formal engineer-
ing or technical education programs. The
development of information acquisition
and processing skills will take on a greater
importance.

The time frame

Historically, educational systems have
delivered instruction during a well-defined
time frame to a narrow band of the popu-
lation. The majority of formal engineering
and technical education programs have
been delivered to young adults just before
they enter the world of work. But now,
the idea that four years of high school, or

Fournal of Technical and Vocational Education
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2 years of technical sc_hool,_ or even four
years and more of engincering school can
preparc a person for a working lifetime in
a technical carecr 1S absurd. Educators,
students, employcrs, and employees are
all recognizing the need I‘or.a Iong-ra'nge
perspective toward education, particu-
larly technically related education.

As a result there is a significant increase
in on-the-job training, labour negotiated
training and retraining programs, and
continuing education programs. While
the concept of lifclong learning has been
talked about for a long time, technological
change is making it a neccessity for wor-
kers of all skill levels.

Summary

Our evolving technology is placing
increasing demands and expectations on
our cducational systems, especially engi-
neering and technical education. At the
same time, our new technology and use of
programmable automation is increasing
the value of human input — not decreas-
ing or diminishing it. Our model of an
expanding technological process details
each of the individual sub processes that
lead to the production of a product or
delivery of a service. Within each of the
sub processes are human operators. The
input of each of these operators into the
technological process is greatly amplified,
increasing the leverage and impact of
each individual operator. Education and
training must change to help prepare
people for the new jobs created by expand-
ing technology. Changes must take place
in~ educational delivery systems, in the
curricular goals and content, and in the
time frame in which educational pro-
grams are delivered. New and added
emphasis must be placed on communica-
tions and teamwork, problem solving and
systems analysis, and information acquisi-
tion.
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High Technology in Australia: Rhetoric or Reality?

J- G. Sexknon AND A. G. SnannoN

ABSTRACT

This paper outlines the imbalance in Australia’s intellectual trade with
particular reference to patents. It is argued that if Australia is nol to remain a high
technology colony, then a new attitude to research and development needs to be
engendered, particularly in the private sector of industry. One solution, which
would involve closer collaboration between higher education and industry, is a
scheme along the lines of the Total Technology Ph. D. Programme in the United

Kingdom.

Introduction

There is much talk about high tech-
nology in Australia. We hear about it
from business leaders, editorial writers,
academics and a few politicians. There is
even 2 little action evident, with efforts to
establish some industrial parks and with
isolated initiatives from a few, very few,
companies.

What we do not hear much about is
where the human resources are going to
come from to fulfil these great expecta-
tions. We comment here on some aspects
of the human infrastructure needed to
sustain the dreams.

We are not saying that this sudden
surge of interest in high technology is not
to be applauded; rather we are claiming
that a radical reappraisal of ends and a
redirection of means are neceded. We
illustrate this by reference to Australia’s
record in intellectual trade.

The draft report prepared by the Com-
mittee of the Australian Scientific Industry
Association'!, whose membership includes
representatives from universities, govern-
ment and industry, articulates its concern
in these words:
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Australia’s overall 1esearch and deve-
lopment expenditure is too small, her
priorities are askew, and the innovative
capabilitics of small high-technology
companies are not being nurtured.
.- Australians still have a ‘cargo cult’
mentality about tcchnology, regarding
it as something that is imported and
grafted to their needs.. Unless there
are significant changes in attitudes and
activitics in Australia, our standard of
living will fall inexorably as the years
go by.

The data presented in this paper are a
manifestation of the low level of indi-
genous industrial R and D activity. When
to this is added the fact that Australia’s
gross expenditure on R and D as a pro-
portion of her GDP is dismayingly low,
the dimensions of her dependence on
foreign technology become patently plain.

It bears mentioning that on the basis
of two indices — technology-intensive cx-
ports per capita and the ratio of exports
over imports in high technology products
— only Greece was lower than Australia
among the 24 OECD countries (Jones?),
The question is whether we can reorder
our industrial priorities and change our
R and D habits quickly enough.
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Patents

Australia has a distinguished reco.rd of
basic research, but most of the fruits of
research have been sold cheaply to foreign
organisations and the products b.rought
back later at high cost. Moyal® maintains
that Australia now generates 2 per cent
of the world’s scientific research, but only

0.7 per cent of patents.

There are two principal reasons as to
why Australia supplies less than 1 per
cent of the world’s technology in terms
of patent property:

— the low proportion of national R and
D performed by, and in, the
private sector; and

— the pure science bias and inadequate
patent orientation of much of the
public sector R and D.

The Interscan (Australian Microwave
Landing System) is Australia’s most ambi-
tious and daring bid yet to win high
technology export markets worth hun-
dreds of millions of dollars. The Interscan
is a major triumph and breakthrough for
innovative research. However, Interscan
as a concept, albeit a brilliant concept,
cannot be patented. It is the supply of
hardware — the antennae and associated
instrumentation with which airports must
be equipped — that is the money spinner.

The primary need is to translate our
ideas more vigorously into successful com-
mercial ventures. Thornton? ef al ruefully

reflect:

In the CSIRO, University and CAE
laboratories, the computers are more
likely to be Control Data or IBM or
ICL. Yet, CSIRO and the University
of Sydney played a pioneering role in
computer design. The Government
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departments and instrumentalities
well as institutions of higher educatioy
place orders for computers outside

Australia.

Patents have been \vidcly canvassed
and used as a measure of innovative actj.
vitv. The extent of dependence on over.
seas sources for new manufacturing tech-
nology can be measured by patent statis-

tics.

Though inter-industry or inter-country
differences in patent activities must nceds
be interpreted with caution, international
differences in the proportion of patents
issued to residents and foreigners provide
2 useful indicator of inventive output and
national success in gencrating domestic
technology. Table 1 shows the number
of patents granted in selected countries.
The table confirms that a higher propor-
tion of patents granted by the Australian
Patent Office in 1980 werc to foreign
applicants. Among the countries shown in
the table, only Canada recorded a higher
proportion of patents issucd to foreigners.
However, the Canadian figure evidently
reflects the geographical proximity to the
United States. Further, the data shown in
Table 1 are even more remarkable: they
are independent of country size. It is
evident that Sweden and Switzerland,
with smaller populations than Australia,
appear to depend less heavily on foreign
technology. To put more affirmatively,
it can be asserted that Sweden and Swit-
zerland have been more successful than
Australia in generating new manufactur-
Ing innovations.

The clear finding which emerges from
Table 1 is the exceptionally low level of
Australian patenting activity by inter-
national standards. Ofthe countries in the
minor proportion of local patenting cate-
gory, only Canada is lesser than Australia.

12



HIGH TECHNOLOGY IN AUSTRALIA! RHETORIC OR REALITY?

TABLE 1: Number of patents granted in selected countries, 1980.

Country Patents granted to Percentage

granted to

Residents Non-residents non-residents

Australia 620 7,805 93
Belgium 837 5,081 86
Canada 1,503 22,392 94
France 8,438 19,622 70
F. R. of Germany 9,826 10,362 51
Japan 38,032 8,074 18
Netherlands 417 2,907 87
Sweden 1,394 3,604 72
Switzerland 1,475 4,486 75
United Kingdom 5,158 18,646 78
United States . 37,152 94,675 40

Source: Gannicott(d)

Technological balance of payments

Though Australia is regarded as an
industrialised nation, it has long been a
cliche that she has been content to import
technology and technological skills, Her
dependence is most marked in the manu-
facturing sector and her trade is charac-
terised by a considerable imbalance in
high research-intensive imports and ex-

pOI‘tS.

The adequacy and scale of domestic
research and development may be inferred
from available data on the inflow of
foreign technology. Table 2 shows that
Australia is a heavy net importer of tech-
nology, having one of the worst export/
import ratios. Anyone would expect
Australia to be a net importer of know-
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how, which she is; but the data show that
in comparison with other major OECD
countries, she is an wunusually heavy im-
porter. It is noteworthy to ohserve that
of the countries listed in Table 2, only
the US and the UK indicate a surplus on
their balance of trade, countries which
allocate a relatively high proportion of
their gross domestic product (GDP) to
research and development expenditure.

Further evidence of Australia’s im-
balance in high technology trade is pro-
vided by the ABS (Australian Bureau of
Statistics) surveys of research and experi-
mental development undertaken by the
private sector. These data, summarised
in Table 3, are generally superior, as their
coverage is broader and therefore more
comprehensive.
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TABLE 2: Balance of trade in technology: ;:;;gxlxparison for various countpjeg

- (1) (2) (3)

c Exports Imports N = (@2
(§ m) ($ m)
United States 6,170 600 10.3
United Kingdom 968 750 1.3
Italy . . 724 1,043 0.7
F. R. of Germany 460 1,000 0.5
France 419 802 0.5
Japan 410 1,450 0.3
Australia 22 126 0.2

TABLE 3: Payments and receipts by private enterprises for technical
know-how, Australia: 1976-77 and 1978-79 (§ m current prices)

(1) (2) (3)
Receipts for Payments for (1) = (2)
Industry technical know- technical know-
how from how made 0%
overseas overseas

1976-77 1978-79 1976-77 1978-79 1976-77 1978-79

——

Manufacturing - 6.0 7.8 51.9 78.0 11.6 10.0
Mining and other industries 1.1 3.8 132  50.1 8.3 7.6

Total all industries (exclud-
ing agriculture, forestry, fish-
ing and hunting). : 7.1 11.6 65.1  128.2 10.9 9.1

Source: Morris(m
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As can be seen from Table 3, Australia
has a large and increasing deficit on its
overseas balance of payments due to
royalties and copyrights. In 1978-79,
payments exceeded receipts by § 116.6 m,
compared with $58 m in 1976-77. To
quote Morris®,

At constant 1976-77 prices, the 1978-
79 balance (the difference between
receipts and payments) was — $ 98.4 m,
which represents a deterioration over
1976-77 of about 70 per cent.

Indeed, as the Federal Minister for
Science and Technology (Jones?) affirms,
Australia ran in 1980 a trade deficit of
some A$6 million in goods with a high
research content.

Foreign-owned Companies

Aside from a concern with the repatria-
tion of profits, the performance of the host
country may be seriously impaired as.a
result of entry of multinational enter-
prises. The availability of imported tech-
nology acts as a brake on domestic innova-
tion. This is all the more serious as foreign
firms are generally concentrated at the
innovative, high-technology end of the
market.

The extent of foreign ownership, re-
search intensity and technology purchase
intensity within the manufacturing in-
dustry is given in Table 4.

TABLE 4: Foreign ownership, research intensity and technology purchase

in manufacturing industry.

Manufacturing Industry

Foreign Qwnership R & D Intensity

Technology
Purchase Intensity

(percentage)
High Technology
Pharmaceuticals . . . 63 High High
Chemicals 63 H H
Electrical Machinery ‘& 39 H H
Other Machinery .. 39 H : H
Medium Technology -
Glass, Clay . .. 18 Medium H
Fabricated Metal Products .. 16 M M
Transport Equipment 66 M M
Low Technology ,
Textiles, Footware 20 Low M
Wood Products . 8 L | L~
Basic Metal Products .. 37 L L
Fobd, Beverages and Tobacco _ 26 | L. L
Source: Manderville, Lamberton and Bishop(7)-
Issue 2—'85
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The table shows that foreign ownt_:rShIP
Is most pronounced in such capital-inten-
sive, high technology industries as phar-
maceuticals, chemicals and petroleum,
and electrical machinery. The foreign
ownership percentages doubtless under-
state the present position, as foreign control
as a whole has increased in Australian
manufacturing industry in the recent past.
Hence, there is heightened concern that
Australia may become a technological
colony. Furthermore, R and D intensity
is high in the high technology industI:ICS
which are to a large extent under foreign
control.

There is growing support for the view
that increasing foreign ownership and
control of Australian industries run coun-
ter to the national interest. Foreign tech-
nology is rarely suited to Australian condi-
tions, raw materials and scale of produc-
tion. The domestic activity is largely con-
fined to adaptation. However, the dis-
advantages do not end there. As Johnston?
has observed:

It can be concluded that not only has
the reliance of Australia on foreign
technology increased, but the growing
control of technology by TNCs (trans-
national corporations) and the restricted
basis on which these companies are
able to make it available for transfer,
suggests that Australian manufacturing
industry is effectively being excluded
from the new and important technolo-
gies except on a ‘captive consumer’
basis.

Thus there is very good evidence that
Australian industry is becoming increas-
ingly reliant on foreign technology and
that this technology is introduced into
Australia under terms of strict control
by the foreign manufacturers. Indeed
there is evidence that in key technolo-
gies, Australia is systematically denied
access. The level of technological ex-
pertise has fallen so low in manufactur-
ing industry that firms no longer have

the capability tc evaluate and select
foreign technology.

Journal of Technical and Vocational Education

The evidence mustered by ancsg high-
lights characteristics of R and D in Austr,.
lia, namely the low level of cvarall speng.
ing by international standards; and the
predominarnce of the government sector
as both source of funds and performe; of

research.

From these two features flow two further
facets of R and D in Australia, namely
the high proportion of basic research
rather than applied research and experi-
mental development; and, the low leve]
of spending on industrial R and D. Ip
fact, the total investment by the private
sector in R and D is extremely small;
when measured as a percentage of GDP,
we have one of the lowest rates of private
sector R and D funding among OECD
countries. This meagre commitment to
R and D by private industry is an aspect
of our dependence and an index of our
vulnerability which bears careful con-
sideration when we are planning where
and by whom the national research and
development effort will be carried out.

Solutions: Three British Initiatives

Having outlined some problems, can
we offer some solutions? There is no uni-
versal panacea, of course, and we feel that
our most important contribution to the
debate is to highlight the problem. We
gielineate three British initiatives which,
In our view, deserve serious consideration

b_y universities and other institutions of
higher education,

The Percyl® Committee was emphatic
that de:.ﬁmenaes in British industry were
rooted in education. Tt said:

_ The evidence submitted to us concurs
In the general view: first, that the posi-
tion of Great Britain as a leading in-
dust_rxal nation is being endangered by
a fa]_lure to secure the fullest possible
application of science to industry; and
second, that this failure js partly due to
deficiencies in education.

The Jonesit Committee, no less certain
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of the value of education and training,
advised that universities should reverse the
current tendency to train scientists towards
academic achievement as an end in itself,
and should direct the emphasis of their
education more towards the needs of
manufacturing industry. It went on to say:

. .students are encouraged to believe
that academic achievement is an end
in itself and that continuing academic
research is the only respectable outcome
of their training ..whenever (this atti-
tude) exists it reflects a total unaware-
ness of the realities of the present
national situation .. we must look for
the solution here ina change of empha-
sis .. towards the needs of industry. In
particular, research work in industrial
laboratories should be far more readily
recognised for higher degrees. We con-
sider that if scientists were brought up
to believe, and trained in curricula
which recognised that manufacturing
industry is an honourable occupation
on which depend the economic strength
and prosperity of the community,
more would choose to enter it as a
career.

There have been a number of valuable
attempts in British universities and in
polytechnics under the Council for Na-
tional Academic Awards (CNAA), to
move the balance and relevance of Ph.D.
education. The tremendous changes
brought in the Ph.D. programmes in the
universities in Britain relate to shortage
of scientists who can apply the results of
research to development. The fecling is
growing that the traditional straight doc-
torate, based solely upon full-time re-
search activity in residence leading to the
doctoral dissertation, constitutes undue
specialisation. There are growing doubts
about the value of many theses and about
the training that this exercise provides.
The Science Research Council is with-
drawing support for pure research and
giving, more and more, for rqsearch th.at
has potential applications or is otherwise
related to industry. Part-time doctoral
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research is being permitted and scientists
employed in government or industrial re-
search establishments are being increasing-
ly permitted to submit their experimental
results to a supervising university to be
considered for acceptance in satisfaction
of Ph.D. requirements. As Bragg!? puts it:

..the Ph.D degree, with its emphasis
on individual work, often in a narrow
specialist field, was seen by many em-
ployers as a ‘training in unemployabi-
lity’. The first real attempt to change
this situation was the introduction of
the scheme now known as CASE —
Cooperative Awards in Science and
Engineering. Under this scheme the
project for a Ph.D. is chosen by an
industrial company, in collaboration
with an academic department .. after
a slow start this scheme has proved very
popular. About one third of the 2000
new awards to students for Ph.Ds are
now CASE. They are ideal for investi-
gating problems which a company can
deal with empirically for the time being,
and which it cannot spare a man to
work on immediately, but which it feels
could become important in the long
term. Some large companies keep a
‘portfolio’ of CASE projects, using them
as their method of recruiting Ph.Ds.
They are spin-off benefits in promoting
regular contacts between an academic
department and the company.

(a) Aston University Approach

At Aston University, Birmingham, and
at two other technological universities, the
“sandwich” principle is being applied at
the Ph.D.level with post-graduate students
alternating study on campus with research
in an industrial laboratory. The Inter-
disciplinary Higher Degree (IHD) Scheme
at Aston was set up with the object of
broadening post-graduate education and
orientating it towards the needsof industry.
The research projects are supervised by a
team consisting of two members of the
University staff from different depart-
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ments and — most important —a mem-
ber of the sponsoring organisation.

A major development has been th(z
introduction of the ‘Total Technology
to Ph.D. degrees which is sponsored by
the Science Research Council. The total
technology programme was desigred as
an alternate route to the doctoral award,
a programme that would enable enginecrs
to practise their professional specialism
within the constraints imposed by the
realities of industrial life. According to
Husband®3:

There is no doubt that employers
have found difficulty in making the
best use of men trained to Ph.D. level
in the conventional fashion... industry
needs a certain quantity of very highly-
trained engincers at the postgraduate
level. But engineering skills are applied
in industry within a framework of many
fnuctions including research, develop-
ment, design, production, marketing
and overall technological management.
Thus, while there will always be a need
for the orthodox approach to Ph.D.
training in engineering there is likely
to be a greater need for Ph.D. graduates
with a good understanding of the wide
range of functions involved in engineer-
ing and, more importantly, the know-
ledge and ability to integrate these
functions in an effective fashion,

The problem of developing Ph.D.
courses which would train graduate engi-
neers in this much broader fishion was
faced by a working party of the Science
Research. Council. The working party
included representatives from higher edu-
cation and industry. The term ‘Total
Technology’ was put forward as an apt
description of the new approach.

To quote from a Science Research
Council leaflet on Total Technology

Total Technology is a fresh approach

to the Engineering Ph.D. It embraces
- the many functions of engineering —

Fournal of Technical and Vocational Education
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research, development, design, planning,
production, operations, maintenance
and marketing — and also the manzage.
ment skills needed to weld them intg
a successful whole. T_otal Technology
aims to give young engineers a ‘hOl’Ouéh
training in all these functions to enable
them to become effective, practical

engineers quickly.

About ten universities and polytechnics
offer Total Technology Ph.D. pro-
grammes as preparation for a successful
career in industry.

A typical Total Technology student
carries out a research project on an
industrial problem in a firm under joint
academic and industrial supervision; a
group activity such as a design project:
and attends lecture courses in related
technical subjects and also in finance,
economics, marketing and industrial
relations and sociology.

The approach to the production of
total technology Ph.D. graduates takes
the form of a three-year programme of
lectures, coursework and research.

(b) Loughborough Programme

The Loughborough Total Technology
Ph. D. programme has been running since
1974. Collaborating companies include
Plessey, Pye, RHP, Metal Box and Wilkin-
son Sword.

The normal procedure is for the student
to enrol on the one year M.Sc. course in
Manufacturing Systems Management and
Development in the first instance. On
successful completion of the M.Sc. exami-
nations the student then moves to 2
sponsoring company to spend two years
on field research.

_ The research topic involves the analy-
sis and solution of a genuine manufactur-
ing problem and the student is supervised
by both University and company staff. It
1s also possible, however, for the student
to-co_mplete the two year research segment
within the University laboratories.
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(c) Oxford Study Groups Experiment

. The Oxford Study Groups with Industry
15 an eminently successful experiment in
mathematical cooperation between the
University of Oxford and industry. Ac-
cording to Ockendon!4, Tayler conceived
the idea of applied mathematical Study
Groups as a forum for bringing together
Oxford applied mathematicians and
industrial researchers whose problems
were in some way connected with differen-
tial equations. The basic aim was to
prevent physical applied mathematics in
Oxford from becoming too unrelated to
the real world and the idea was, and still
is, to set aside five days for continuous
intensive voluntary collaboration between
the industrial visitors and faculty mem-
bers and graduate students.

The spin-off from involvement with
Oxford Study Groups with Industry in
terms of graduate education in applied
mathematics has been considerable. Stu-
dents reading for higher degrees began to
work on problems which have been
shelved for lack of time or manpower at
previous meetings and wrote M.Sc. or
Ph.D. theses that were closely conrected
with one of the industrial problems. Let
Tayler!® indicate the benefits which acc-
rued from the Study Groups.

Companies that had spent some time
discussing a research problem with a
graduate student were anxious to em-
ploy him, and the students gained in-
sight into what it might be like to work
in an industrial environment. Indeeq,
many discovered that some of their
preconceived ideas about the lack of
challenge in industrial research were

false, and the stimulation of a real,
as opposed to an academic, problem
had a marked effect on graduates who
had followed mostly pure mathematics
courses as undergraduates.

Thus an unforeseen and valuable
educational benefit was conferred, and
the department graduate strength in
applied mathematics increased. Also in
this phase some companies were keen
to send observers, possibly because of
the opportunities for recruitment of
graduates with some experience of and
taste for industrial research, and the
total number of industrial visitors
increased substantially.

Conclusion

To conclude, we make the simple obser-
vation that sustained economic growth
cannot be created by governmental edicts,
by monetary policy or by tax cuts alone.
Technological literacy of a high order is
crucial to our fature industrial competi-
tiveness. The need to ensure that the
moving frontier of facts is fed into profes-
sional practice has never been more urgent
in our nation’s history: the advancement
of industrialisation requires the applica-
tion of the most recent advances in science
to technology. The costs to the nation, for
ignoring or failing to meet the need to
supply the market with men and women
trained to exploit to the full the possibili-
ties opened up by the technological revo-
lution, will be high indeed. Unless there
is an appropriate and immediate res-
ponse from our higher education institu-
tions, Australia’s technological sovereignty
and excellence would be gravely imperil-
led.
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Technical and Technological Education in the Arab States—

Problems and Prospects

Hasum M. SA’ip ABDUL-WAHAB

ABSTRACT
In this paper, the main problems  facing the technical and technological
education system in the Arab Siates are r

background of the region. Future trends in

the developments that are taking place in th

Introduction

In the last few decades, the Arab region
has witnessed several radical changes and
transformations after a long period of
colonization and backwardness stretch-
ing to several centuries. The region which
was the cradle of the first and some of the
most remarkable and outstanding human
civilizations suffered from the total destruc-
tion of all educational establishments and
agricultural and irrigation systems that
existed up to the twelfth century. After
the First World War and the collapse of
the Ottoman Empire, the Arab region
was divided into several small states and
some of them became independent. Most
of the remaining parts were also given
political independence after the Second
World War with the exception of Palestine
which was subjected to a new coloniza-
tion. The initial waves of the industrial
revolution started to reach the region at
the turn of the century and modern sys-
tems of education were gradually intro-
duced. The main concern of such systems
was to train personnel to run the admini-
stration of the new states with little or no
regard to economic development.

However, the impact of the great tech-
nological revolution that swept the world
immediately after the Second World War
created new and greater demands for
skilled manpower, if the Arab States were
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eviewed in the light of the socio-economic

the system have been indicated, considering
e region.

to develop economically and to exploit
their abundant natural resources. The
educational systems which were limited
In most cases to a small proportion of the
population, the large majority remaining
illiterate, and geared to the teaching of
humanities rather than science and engi-
neering, ficed a new challenge and fur-
ther strains. Vocational, Technical and
Engineering education in the Arab States
represents even today a small proportion
of the total educational system despite its
rapid growth in the last two decades.

The problems of teaching technology
in the Arab States, which may be similar
to all other developing countries, can' be
considered against such background as
given briefly above. It may be an accepted
fact that economically, the gap between
the rich and poor countries is getting wider
because of the rapid technological deve-
lopment. It is also true that the difficulties
encountered in technological education in
developing countries are becoming greater
and more complicated. In this paper, the
main problems facing technical and tech-

nological education in the Arab-States are
reviewed.

Socio-economic Background
The Arab region which is made up of

22 States (including occupied Palestine)
covers about 14 million square kilometres
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and has a population of about 160 million.
It is endowed with a good deal of natural
and human resources and, in some coun-
tries, with a capability to mobilize ade-
quate financial resources. This Jatter
aspect may occasionally be overstressed,
for, in spite of the oil revenue in some
Arab countries, the region, taken as a
whole, is not in fict as wealthy as many
people may imagine. The GNP of the
entire Arab World tor example is ca. $ 170
billion which is less that 8°, of the GNP
of USA and only about 50°, of the GNP
of France.

The average per capita GNP for the
Arab States is ca. $1000 which is obviously
fir below the corresponding figure for
USA (8 8000) and France (§ 6000). There
are great differences too within the region,
the per capita GNP being § 12000 for
some countries and below ca. § 200 for
some others. Table (1) give details of
these general indications for all the Arab
States.

Like many other regions in the develop-
ing world, the Arab homeland faces a
multiplicity of developmental problems,
prominent among which are those relat-
ing to manpower development. Great
strides have been achieved in the various
sectors of the economy during the Iast 10
years, evidenced, fir example, by the
doubling of the number of engineering
colleges in the region during the period
1970-1980 and the great expansion in
techunical education.

Although development plans have gene-
rally been drawn up on the basis of country
priorities, the trend for regional coopera-
tion is considerable. The movement within
the region of production factors (labour &
capital) and the formation of specialized
regional organs and development finance
institutions are obvious manifestations
of complementarity and the desire for
closer cooperation.

The problems facing the Arab States in
their drive to develop are numerous and
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vary from one country to the other; bt
the following problems have been iden-
fied by several regional mectings as the
most ﬁrg(‘nt and common to almost al]

the Arab states:

1. A low level of productivity in
various sectors of the economy,
with deficiencies or high cost of
essentials such as food, water and
housing and of basic services such
as health, education, transport and
communication.

2. A high degree of dependence on
foreign suppliers, to the extent of
over § 60 billion per year for engi-
neering consultancy  scrvices —
often with a great deal of low qua-
lity, high cost and inappropriate-
ness.

3. Shortage of certain catcgories of
skilled manpower partly due to the
mismatching of the educational
system with the real nceds and
partly by the emigration and/or lack
of motivation of high-level man-
power.

4. Inadequate infrastructure and mea-
sures for the promoting of an indi-
genous technological capability in
the selection, depackaging, adapta-
tion and efficient running of import-
ed plant,

Educational Development and
Manpower Needs

There has been a greater awareness in
recent years of the importance of expand-
ing and adapting the educational systems
in the Arab States to meet the needs of
national development plans. The mea-
sures taken may vary from one country
to the other but serious efforts have been
and are being made to combat illiteracy
(e.g. the national campaign to eradicate
illiteracy in Iraq was completed during
1978-1980). Compulsory education upto
the primary level has been introduced in
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TABLE 1: Some general data on Arab States.

a b C d e f g h i

Country Surface  Popula-  GDP GDP Number of students,
Area tion Total per ca. 1977 thousands
Km? $ Capita st 2nd 3rd
(> 1000) (x1000) (million) $ Level ~ Level  Level
1. Algeria 2382 17900 17000 954 2785 615 53
2. Bahrain | 267 980 3669 46 19 1
3. Egypt 1001 38741 16400 424 4151 2283 493
4. Traq 435 11907 15400 1300 1950 600 91
5. Jordan 97 2800 1500 540 402 186 17
6. Kuwait 20 1129 12800 11400 125 132 10
7. Lebanon 10 3056 1800 603 500 180 45 -
8. Libya 1760 2700 18200 6758 572 198 14
9. Mauritania 1100 1500 450 300 65 9 0.5
10. Morocco 446 18250 8200 453 1668 529 60
11. Oman 212 817 2300 2800 63 3  NA
12. Qatar 11 160 2400 15000 26 11 1
13. Saudi Arabia 2150 9500 58000 6155 726 258 33
14. Somalia 638 3354 540 160 230 12 9
15. Sudan 9506 16953 5000 300 1218 307 29
16. Syria 185 7845 6200 792 1320 512 74
17. Tunisia 164 6065 4600 773 969 211 23
18. U.A.E. 8 670 7500 12000 61 16 0.5
19. Yemen, A.R. 195 7078 1700 241 260 25
20. Yemen, P.D.R. 332 1800 270 150 207 =57 "1
21. Dijibouti 22 120 210 1800 10 2  NA
TOTAL 13751 15255 181450 1190 = 17354 6165 944

Sources::—UN Statistical Year Book (1978) : ( EREE
—Encyclopedia of the Third World, G. T. Kurian, Man. sell, London 1979
—UNESCO Statistical Year Book 1978-1979,
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several states and to the secondary level
in some of them. Table (1) gives details of
the number of students in each state for
the three levels of education which show
the great variation that exists in the rate
of educational development in the Arab
States. Nevertheless, the problem of illi-
teracy still presents a major obstacle to
development in the region. In some states
as much as 889, of the population is
illiterate (Mouritania and Morocco).

~ While the expansion in general educa-
tion at the primary and secondary levels
with the ultimate aim of achieving com-
pulsory education at those levels serves
important social purposes and generates
a better social environment for the release
of latent technological capabilities in the
region, the availability of all levels and
types of skilled manpower remains the
main criterion for a rapid technologically-
based economic development. It is pre-
cisely in this area that concerted efforts
are being made to improve and develop
the educational system to become more
responsive to the new needs of society.
Greater emphasis is being placed on the
training of technicians and engineers and
some notable progress has been made in
recent years in some of the Arab States.
However, the total number of engineers
and scientists in the region is rather low
compared to those in other regions as
shown in Table (2). The total number of
technicians in the Arab States is even less
than the number of engineers available
and compares very unfavourably with
other countries or regions. Table (3) shows
the present enrolment in technical educa-
tion in the Arab region in proportion to
population and the GDP compared with
Singapore and the United Kingdom, by
way of example.

The manpower needs of the Arab
region can be obtained by the summing-up
of country estimates, which have been
made in a number of Arab States in
recent years. There are numerous factors
and uncertainties that adversely affect
the degree of confidence one can place
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In particular,. the precise
definition of kn.owle'dge and skills act_ual.ly
required may be dImC}llt to ascertain in
addition to the great 1nternz}l mlgrjil.tlolri
of labour between the Arab Stqtcs as we
as the external onc. An important factar
that confuses the truc manpower RCPH.S
was found in a case study on the IE i-
ciency of Enginecrs i Employment in Iraq
to be the substitution of grades of engi-
neers to fill the great techrician shortag(:i
In turn, this resulted 1n a further dcx;danf
for engineers while 2s much as 58% o
them well fulfilling technicians 'functlo_ns.
Despite these doubts, all indications point
to the fact that the main problem facing
development in the region is the shortage
of skilled and technical manpower.

in such estimates.

Technical and Technological
Education

As was mentioned above, the expansion
in vocational, technical and engineering
education in the Arab region was consi-
derable in recent years, but the proportion
of such education remained significantly
small in comparison with the general and
other types of education. The multiplicity
of the problems facing technical and
technological education are related to the
rapid social and economic changes, the
sophisticated requirements of such educa-
tion and the staggering speed of the
technological revolution, as well as many
other inter-related factors.

In most Arab countries, vocational
education starts at the age of 15 after 9
years of general education, and forms a
scparate stream in the educational system
which is of 3 years’ duration. Post-secon-
dary technical education is usually for
2-3 years and engineering education is
for 4-5 years after secondary education.
The structures of technical and engineer-
ing education are basically similar to
those elsewhere in the world, with some
local variationsincluded in the curriculum.
In most engineering colleges, teaching is
in English or French (depending on the
former colonial power of occupation) but
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TABLE 2: Some data on technical & engineering education in the Arab

States.

a b c d c f g
No. of No. of Total Unw. Ed. in Eng. Total
Tech.  students  No.of & Arch. ca. 1977 stock

Country Insts. in tech.  students in of

Insts.  3rd Level — Staff  Students  Scientisls
& Arch. ed. in &
Eng. & Engineers
Arch.

1. Algeria 8 NA 3800 466 2413 NA

2. Bahrain 1 1583 260  NA NA NA
3. Egypt NA  NA 58300 2165 47789 593254
4. Iraq 37 20500 17800 618 13169 43645
5. Jordan 16 3227 1260 65 986 11575
6. Kuwait 6 3144 1093 48 825 27246
7. Lebanon NA NA NA 151 2773 28500
8. Libya 4 250 1700 210 1505 8310

9. Mauritania NA  NA NA NA NA  NA
10. Morocco 1 583 950 135 586 2475

11. Oman NA NA NA NA NA NA
12. Qatar 1 434 NA NA NA 1352
13. Saudi Arabia NA NA 5698 631 5415 33376

14. Somalia NA NA 95 NA NA NA
15. Sudan 7 2126 1800 50 1410 13792
16. Syria 40 5835 13001 574 16171 27369
17. Tunisia 8 4859 1680 105 1154 3421
18. U.A.E. NA NA NA NA NA NA
19. Yemen, A.R. 2 450 NA NA NA 1394
20. Yemen, P.D.R. | 216 295 NA NA NA
21. Dijibouti NA NA NA NA NA NA

132 43212 107732 5218 94196 795718

Sources:—Directory of Arab Technical Institutes, June 1980
(Prepared for UNESCO by FTT, Baghdad)

—Directory of Institutions of Training in the Arab States, UNEDBAS, Beirut,
1978.

—UNESCO Directory of Engineering Education Institutions 1976.
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TABLE 3: Enrolment in technical education

a b

N 2] Iy
Country or region Popula-
fron,

Ja
thousands

Singapore e .. 2,500
United Kingdom .. 35,500
Total of Arab Swates .. 132,000

in some colleges teaching is in Arabic as
in Irag and Syriz and Egvpt.

In technical educadon, teaching is
pardy in Arabic and partly in English
and French but the use of Arabicis gaining
wider acceptance.

The problems facing technical and
technological education in the Arab
States are the subject of regular review
and consideradon at local and Arab level
and regional organizations like the Arab
Federaton for Technical Educadon, the
Association of Arab Universides and the
Arab Educadon Ministers’ Council, have
emerged to coordinate and strengthen
Arab cooperation in this respect. The
main problems encountered in the teach-
ing of technology can be grouped as
follows:

General

I. An almost complete separation
exists between vocational and tech-
nical education from the general
stream of education. There is little
or no horizontal mobility allowed
between the two streams.’

Joamnal of Technical and Vocationgl Edycation

sa'lp ApbdUL

GDP

l‘l‘fl:(’

s billion
(ca. 1977) (ca. 1977)

300
182

Social

=W AR

d ¢ '

Approximate total envolm

pand
e

, e o .
in technical equcation ca. 1977
" \o. of Per 100,000 Per S 0
Q. g -
tudents of popula- of GDP
SIS i
tion
33 515 a77
11,863 31! 1
100,000 180 333
43,212 28 273

There are very limited opportuni-
tes for capable students from voca-
tional and techuical education to
continue higher studies. There 1s
wsuallv ro vertical linkage between
the two streams at university or
other forms of higher education.

There is a general lack of orienta-
tion at the primary and secondary
levels for practical work and skill
appreciation, the main emphasis
being placed on theoretical and
academic subjects and rote learning.

There is common lack of coopera-
ton and coordination between in-
dustry and technical and techno-
logical institutions. The involve-
ment of industry in the planning
and policy making of such institu-
tions 1s very rare and limited.

There exists an unfavourable social
attitude towards manual skills and
manual work as compared with
that for “White-Collar” work in
all Arap States as a result of several
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decades of colonial educational
systems that prevailed. The fact
that technical education is consi-
dered to be the stream for the less
able students and the ‘‘drop-outs”
does not give it a good image.

A low status is accorded to techni-
cians and technologists in most
Arab States as evidenced in the
lack of material incentives and
legal status to these personnel.

Physical and Technical

27

1.

The high cost of technological
education as compared to other
types of education is an important
factor, The area required per
student in engineering is several
times more than that for humanities.
The workshops, laboratories and
pilot plants require heavy invest-
ments and call for special design
of the buildings with adequate
flexibility for future changes and
development. The initial capital
cost per student is very high and
financial resources that can be
mobilized are not always available
for such schemes.

The running cost is also much
higher in technological education
because of the low staff/student
ratio required and the higher
salaries and incentives that must
be paid in addition to the higher
running cost of equipment and the
need to keep up with new techno-
logies by the continuous acquisi-
tion of new equipment.

There is a need for high level and
specialized technical manpower to
run and maintain the sophisticated
equipment and machinery instzlled
at colleges of engineering and tech-
nical institutes. Such skilled man-
power is usually very scarce in a
developing country and it is readily
attracted to industry where the
incentives are greater. For technical

IN ARAB STATES:

PROBLEMS & PROSPECTS

and technological education, it is
essential that teachers must have
good practical experience to be able
to pass on the technological skills to
their students. But such staffs are
not only difficult to find, but highly
unlikely to be released from industry
on a permanent or temporary basis.

Curriculum development is a con-
tinuous process in the teaching of
technology and must be carried out
systematically and in harmony
with the technological changes in a
country. But the rapid technolo-
gical revolution in the region is
generally much more swift than the
achievements made in curriculum
development. The widening gap
in the “relevance of knowledge”
between what the engineer acquires
at the college and that required by
society is becoming a serious pro-
blem. The external efficiency of
technological institutions is suffer-
ing more and more in recent years.

Teaching material in the form of
textbooks and reference books in
Arabic are in short supply. General
books that may help the public to
deal with technology more effi-
ciently are commonly unavailable.

Continuing Education

1.

There are insufficient opportunities
for technologists in the Arab States
to keep up with technological pro-
gress in the world. The attitude
to continuing education among
engineers and technicians is im-
proving, but there are few establish-
ed systems for re-training and up-
grading. Continuing education is
not yet incorporated in the technical
education system, but, in most cases,
left to the initiative of Engineering
Unions or Societies.

Considering the volume of imported

equipment in the Arab region, the
training programmes available for
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the Arab technologists at places
of manuficture are insignificant
and in most cases rot eflicient.

3. Exporters of equipment to the
region tend to corsider their res-
ponsibility ending with the installa-
tion of the equipment. Almost no
effort is made by them to organzc
refresher training courses in the
Arab States to ensure the efficient
use of their equipment.

Future Trends and Conclusions

The main problems that have been
outlined above mav be common for all
developing countries, but some problems
may be more peculiar to one group of
countries than others. For some of the
Arab States. the mobilization of financial
resources may not be a major problem
but the lack of teaching and techrical
staff is a more serious problem. There arc
<ome instances where modern technical
institutes with adequate staff have not
attracted sufficient number of students
because of the sodal attitude.

However, there are clear indications
that efforts are being made to develop the
educational systems to meet the new
technological “challenge. The following
future trends can be detected.

1. The need to combat and eradicate
illiteracy is gaining more accept-
ance throughout the Arab region.

2. Basic education at the primary
level for all children is the general
aim of all Arab States and compul-
sory education at the secondary
level is the target for some of them.

3. There is evident awareness of the

need to develop and expand voca-
tional and technical education and

Fournal of Technical and Vocational Education
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to diversify the general education
to become more work-oriented.

[t is becoming more acceptable
now to consider Investment in
technological cducation as part of
manpower development to be of
the same category as lnvestment
in industry rather than to be a
part of the services sector of the

economy.

There is greater readiness to pro-
vide appropriate fands to develop
and expard technological 1nstitu-
tions in all Arab States.

There is gradual improvement in
the social status of the technologist
and greater awarencss of their im-
port;fnce in the present and future
technological progress.

More attention is being paid in
recent years to introduce skill orien-
tation in primery and sccondary
education and in some Arab States
comprehensive form of education
has been started.

Better and more efficient employ-
ment of engineers and techrologists
i« taken into copsideration in man-
power planning and in the attempts
made for wider reliance on job
description.

The reed to develop continuirg
education for engineers and tech-
nologists as a permanent feature in
all systems of higher education is
becoming more acceptable. The
involvement of industry, the univer-
sities, and professional associations
will be an essential requirement
for its success. This may require
also some legislation to make it
part of the educational pattern for
all technologists.
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Women’s access to, and participation in, Lifelong Education

and Training

DoRrROTHY STAFFORD

ABSTRACT

The paper identifies some of the factors which have historically inhibited
and are still inhibiting New Zealand Women’s access to participation in lifelong
education and (raining. Sex-role stereotyping of jobs, limited opportunilies Sor
apprenticeship training in both public and private sectors, requirement of concurrent
work experience in Certificate courses, inadequate impact of equal opportunily policies
on employment in industries and in emerging occupations, financial hardships in
training and lack of good quality child-care support are some factors that are
highlighted. _Gwing women a chance of non-traditional work, thus encouraging
them to consider a wider range of choices than those usually thought appropriate
for them and giving them the necessary financial and other support are some of the
approaches suggested to deal with these factors.

Introduction

The Women’s Training Advisory Com-
mittee (WACQC) of the New Zealand Voca-
tional Training Council (VTC) has in the
course of its work over the past decade,
identified many of the factors which have
historically inhibited, and are still inhibi-
ting, women’s access to and participation
in “lifelong education and training”.
Some of these factors identified by WAG
are highlighted here with approaches
adopted/needed to deal with them.

Socialisation process

Research has shown that sex-role
stereotyping by family and society starts at
birth and serves to constrict the activities
and behaviour of girls while encouraging
the development of “macho” behaviour
in boys. Society later has to cope with
problems arising from both these effects.
The Women’s Training Advisory Com-
mittee believes a governmeni-funded long-term
public education programme perhaps best pro-
moted by the Human Rights Commission

31

(HRC)would be cost-¢ffective as well as
beneficial in human terms. E

Formal education

Formal education is, of course, part
of the socialisation process and often
serves to reinforce prevailing social attitu-
des although it can also perform the role
of change agent. Research has demons-
trated the existence of sex stereotyping at
all levels of our education system. This
affects school girls by:

(/) Circumscribing their activities
(e.g. in physical education),

(ii) Disadvantaging them socially in
the school environment - (e.g. rel-
ative importance of First XV and

- ‘A’ Basketball team: relative status
of “Head Boy” and ‘““Head Girl”),

(1i) Depriving them of their fair share
of teacher-time and attention,

Inhibiting their choice of subjects
to the extent that they fail to take
valuable pre-requisites to further

(iv)
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training and/or further cmploy-
ment, or they allow their yocatmnal
future to be pr(:(_lc:tt'.rrmnqd from
the third form (e.g. by their being
channelled into vocational typing
classcs),

() Influencing the advice they reccive
from carcer advisors,

(vi) Depriving them of inspirational
female role models (e.g. female
principals and heads of dcpart-
ments),

and ultimately affecting the attitudes of
prospective employers.

WAC created great interest among
school girls last year through media
presentations (television, press, radio) on
the theme ‘Girls Can Do Anything’ aimed
at encouraging girls leaving school to
scck non-traditional employment and
employers to give them opportunities. It
is essential, though, the Committee be-
lieves, that teacher education reflects the
provisions of the Human Rights Act
through recruitment of tcacher trainees
who are cager to promote sexual and
racial equality and by the inclusion in the
core curriculum at Teachers’ Colleges,
training to correct the bias outlined in (z)
to (vt) above.

Transition Policies

WAC is interested in the evolution
of the government’s transition policies and
the likely benefits for female school-leavers
(who are currently over-represented in
unemployment  statistics) of a national
commitment to post-school training.
Equitable transition policies will need to
include positive interventions to ensure
that young women have full equality in
all aspects of training and employment.

Vocational Training and Employment

It is important to remember, in contem-
plating women’saccess to vocational train-
ing and employment, that 85 per cent of
vocational traiing takes place on the job.

Journal of Technical and Vocational Education

Since our current sex-segregated laj,,
market confires 50 percent of workip,
women within only six main job catey,,.
rics, and since the whole apprenticegy;,
field has only a very thin rcpnfgr.nmti”ln
of women in twenty or so trades, othey
than Ladies Hairdressing, and no womep,
at all in 55 trades, access to ron-tra.
tional employment (occupations where
fewer than 25 per cent of the workforee
is female) is of vital importance, rot only
in the interests of equity but because of
shrinking opportunitics in the traditiona]
female occupations.

WAC believes that action and especially
affirmative/positive action, 1s required in
the following areas:

(1) Department of Labour Programmes for the
Unemployed

A successful pilot positive action pro-
gramme to train women in non-tradi-
tional occupations and secure employ-
ment for them has been completed in
Taranaki Province where several large
industrial projects are under way and
labour shortages are consequently evident.
Similar programmes will, it is hoped, be
repeated in other Department of Labour
districts throughout the country. Senior
employment officers (Positive Action for
Women) have been appointed to four
Department of Labour districts. Their
role will be to promote affirmative/positive
action. Additional appointments will be needed
to give national coverage. Attitude change
through inservice training of Department of
Labour staff is still required. Statistics on
ethnicity would assist in assessing the posi-
tion of Maori women, especially school
leavers.

(i) Apprenticeship Training

. WAC is disappointed that (*()Mid(‘l‘;i!)lﬂ
time has elapsed since the comprehensive
r_t’:vicw of apprenticeship but they h‘-‘l’c_d
Inr_inccptinn of schemes of ap[n'cmirexth
to ndustry has not taken place. Women
would henefit by pre-apprentice  full-1me
training akin to Maori Affairs Department
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sponsored trade training, and it is felt
that Maori women should be equitably re-
presented in all Maori trade lraining courses.
It is heartening to note that the Minister
of Employment has introduced a special
incentive (Female Apprertices Incentive
for Recruitment) of § 20 a week to those
employers entering into contracts with
women 1n non-traditional trades and he
hopes that this will lead to the employ-
ment of at least 100 women, next year in
new fields. This will be an important
step forward. Action on recruitment of

women into public sector apprenticeships is now
awaited.

(i17) Technician-level Training :

There is still, and has for some time
been, a presumption that appropriate
concurrent work experience enhances the
quality of the student’s performance. No
research has been carried out on NZ
Certificate students to substantiate or
disapprove this theory (to determine
whether it is equally true of all certificates,
or true of some but not all, or true of
none).

WAC maintains that the student assess-
ment carried out for the award of NZ
Certificates should assess a// the qualities,
skills and knowledge which holders of a
New Zealand Certificate are expected to
demonstrate, and that the award of a
certificate should depend upon success or
failure in these assessments.

If concurrent work experience does so
greatly enhance student performance,
then those who are in employment could
be expected to have a higher pass rate
in assessments. From the poirt of view of
women, it is unfair and unnecessary, to
exclude students who are:

—not in employment and unable to
obtain a job,

—made redundant or otherwise dis-
mussed part-way through their course,

— obliged toleave their job because their,
spouse is transferred to another city
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—out of the paid work-force for child-
rearing.

(1) On-Job Training

If the 29 Industry Training Boards
(ITBs) set up by the Vocational Training
Council could be convinced of the econo-
mic and social berefits of equal opportu-
nity policies in their industries they could
be an influential network in promoting
the co-operation which the HRC has
called for between industry and the
Commission in the development of equal
opportunity policies and affiimative action
initiatives. A better balance of male/
female representation on ITBs would
ensure more understanding of the training
needs of women, as might a greater insist-
ence on the part of VTC that heed should
be paid to council policy. Employer and
Trade Union Training Boards have a

particularly important educational role
to play.

It is time for more educational work to
be undertaken by the Vocational Training
Council to encourage more Boards actively
to support the Council’s positive action
policy.

Emerging Occupations

WAC is concerned that sex-segregation
of employment in emerging occupations
should not be allowed to occur. There
are already signs in computer-related jobs
that those defined as primary sector
(good pay and working conditions, stabi-
lity of employment, career structure and
opportunities for promotion) may become
‘traditional’ for men and secondary sector
Jobs (low pay, relatively poor working
conditions, lack of career structure, lack
of promotion prospects) will go to women.

WAC has already made representations
on the proposed establishment of an
Information Technology Training Advi-
sory Committee (of the VTC) with these
fears in mind.

Financial Assistance while Training

The whole area of grants, bursaries,
benefits and allowances is in need of
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rationalisation. Women as well as mFr;
would be greatly assisted by financa
encouragement to train rather than
remaining on domestic purposcs Of un-
employment benefits.

The Social Welfare Department’s
Training Incentive Allowance (6 15 N
per week) for domestic purposes and
widow beneficiaries is a small step 1 the
right direction.

Bursaries for short courses would help.
Recognition needs to be given to the
greater difficulty experienced by women
in earning adequate amounts of money
during vacation employment.

Child care support

Finally, WAC emphasises with the
utmost urgency that ‘improved economic
performance’ for New Zealand in the

future will inevitably be je(_)parchscd unless
women are encouraged, with good reason,
to believe that the world of paid work is
not inimical to their desire for family life,
This will mean 2 recognition of the need
for good quality child-care support (which
will also benefit the work-force of the
future by ensuring that no child lacks
the necessary stlm'ulatlon of intellectual,
physical and emotional powers to enable
them to contribute fully) during training
and employment. Our falling birth-rate

erhaps reflects the dilemma of women
who now fully understand the cﬂ:ectg on
career and bank—balancc.of leaving the
paid work-force for unpaid work in the
home. Unless women are supported in
their desire for choice in their lives and
all choices are made rewarding, New
Zealand’s economic future will once more
involve skilled labour shortages and crash
immigration programmes and an increas-
ing burden on the young for care of the
aged majority.
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Attitudes of Technical Students towards Teaching Profession

Basim N. AL SAMARRAT AND TaARrIK AL-BALDAWT

ABSTRACT

The purposes of the present study are to measure the altitudes of technical
students towards the teaching profession and study their relationship with the
variables of sex, family residence and type of high school. The data base is the
responses of 185 Iragi students of the School of Technical Education at the

University of Technology, Baghdad on a 30 item attitude scale.

The study has

showed that students in the School of Technical Education have low posttive atti-
tudes towards the teaching profession. Sex, family residence and type of high school
do not appear to be relevant variables in determining the attitudes of technical

students.

Introduction

It is obvious that teaching is the basic
element in the technical education
system. An effective technical teacher is
in a better position to provide the learners
with an appropriate instructional environ-
ment which helps them develop experi-
ences and technical skills necessary for
the purpose of adaptation for life in an
age of fast technological changes. There-
fore, training such a teacher has received
great attention on the part of specialists
in planning technical education. It is
obvious that a technical teacher should
be in possession of particular personal
traits and professional skills which include
high positive attitudes towards the teach-
ing profession to be effective. A technical
teacher with positive attitudes can 1n-
crease learners’ achievements at school
and develop in them the desired level of
aspirations and scholarship. Therefore,
the discovery of students’ attitudes and
their modification are certainly important
in the teacher preparation programmes.
Although family, peer groups, social orga-
nization, and media have strong effects
in determining the learners’ attitudes, such
programmes still play a central role in
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the shaping of desirable attitudes towards
the teaching profession. It is hoped that
these programmes incorporate objectives
which aim at instilling in the students
positive attitudes towards the teaching
profession. In order to accomplish such
objectives, the programme planners need
to get some preliminary estimate of the
attitudes that the students have to deter-
mine, after a period of instruction, whe-
ther or not the students’ learning experi-
ences have brought about a change in
their attitudes. In addition, when the
attitudes are measured, many interesting
relationships can be investigated. Some
light can be cast on the relation of atti-
tude to sex, parents’ occupation, family
residence, previous school experience as
well as a number of other variables.

Earlier Arab Studies

Several Arab researchers have tried to
investigate students’ attitudes towards
teaching in different teacher preparation
programmes. In Iraq, it was found that
freshman students in primary teacher
training schools and Colleges of Educa-
tion at the Baghdad University had mo-
derate positive attitudes towards teaching
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as a career (Said, 1982 and Ilr_)ra}um,
1978). But Riyad (Muhammad Ali, 1980)
found that a large number of Egyptian
students at the College of Education,
University of Ain Shams had negative
attitudes towards the profession. Similar
obtained in respect of

findings were : .
selected freshman students with high
school achievement at the College of

Education, Asiot University (Muhammad
Ali, 1980). Other studies were concerne

with the impact of teacher preparatlon
programmes on attitude change. For
example, Ibrahim (1978) found signifi-
cant differences in attitudes between fresh-
man and senior students in favour of the
latter at 0.05 level of significance. In
addition, some Iraqi investigators studied
the relation of attitude with sex. Female
students werc found to have more posiive
attitudes towards the profession than male
students (Ibrahim, 1978). Such a result
was not evident with regard to students

of the College of Education at the Baghdad
University (Said, 1982).

Problem

It is noted from the previous literature
that the studies in the Arab world have
not dealt with students’ attitudes in the
technical teacher trairing institutions.
Similar to teachers in other areas, the
development of positive attitudes towards
the teaching profession is a recessary
condition for the success of technical tea-
chers in their jobs and their preparation
programmes should give high attention
towards this end. The present study is
concerned with this issue. Its objectives
are to estimate technical college students’
attitudes towards teaching at the School
of Technical Education at the University
of Technology in Baghdad, Iraq, and
study the relationship of attitude with the
variables of sex, family resideace and
type of high school.

Methodology
Tool

The tool used in the study is a Likert
Type Attitude Scale developed by Al-
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Samarrai and Baldawi (1984) to measure
the attitudes towards the teaching pro-
fession of students in the tea(-:h(:r training
institutions. The Scale contains 30 items,
hall of which reflect negative attitudes
and the other half positive ones. The items
cover the following aspects:  tcaching
problems, social and future perspec-
tives, vide Table-2. The scale s
easily administered qnd dlrcc"uons for
respondents are obvious. Subjects are
asked to cither agree or disagrec with the
statements by expressing their responsc
in only one of five cat€gories: strongly
agree, agrec, undecided, dlsagr_ee,_stror}gly
disagrcz. Each of these categorics 1s weigh-
ted by values 5, 4, 3, 2, and 1 respectively;
and the category that reflects the most
favourable attitude gets the greatest
weight. A score 1s obtained by adding
together the weights of the categories a
respondent has checked. Since the scale
includes 30 items, the maximum score,
which indicates the most positive or fa-
vourable attitude towards the teaching
profession, would be 150. A score implying
indifference would be in the neighbour-
hood of 90, or three points on the average
for each statement. Very low scores would
indicate antagonistic attitudes, with the
minimum score being 30. The researchers
have reported high internal coxnsistency
with reliability coefficient of 0.82 and high
construct validity and concurrent validity
for this tool.

Sample :

The data for this study is based upon
the responses on the Attitude Scale ad-
mimistered to a sample of 185 Iraqi
students. The subjects of the sample are
junior aqd senior students of the School
of Technical Education at the University
of Technology in 1983/1984. The sample
subjects are distributed according to
the following variables: sex, family resid-
;gcf? and type of high school. It includes
A emale and 157 male students; 78 stu-

ents whose families live in the capital
Ety_lc)f Baghdad and 107 students whose

f‘ml ﬁes reside in other towns; 127 students

of the sample are graduates of high
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academic schools while 58 are orady t
of the high industrial schools. 8 ates

Statistical analysis

Three statistical indicators are used for
data analysis: mean, standard deviation
and the Z value. Four comparisions on
attitudes are performed. First, the overall
means of subject responses on scale and
on each scale item are compared with the
standard scale mean and the standard
item mean. The other comparisons are
conducted between male and femalc
subjects, between subjects whose f:milies
are residents of Baghdad zrd subjects
whose families live outside Baghdad, ar.d
between subjects graduated from high
academic schools and subjects graduated
from high industrial schools. The means
and standard deviations on orly scale
level for these groups are obtaired and

STUDENTS TO TEACHING PPOFESSION

used to compare their attitudes. The diffe-
rences between the various groups are
statistically tested by using Z test betwecn
means for large samples (n >30), ( Johnson,
1976). Z tests on the scale level and 30 Z
tests on the item level are made and

0.05 Izvel of significance is used.
Results and Discussion

Four types of comparisons on attitudes
towards teaching as a career are made on
scale level and the results are presented
in Table-1. The first type is a comparison
bstwesn the overall mean and the
standard scale mean. The Z-value
of 11.0144 shows significant difference
between the overall mean of subject
responses on scale and the standard scale
mean (P=0.03), indicating that the sub-
jects of the study sample have a positive
attitude but on a low level.

TABLE 1: Comparisons of the total and group score means.

Sample Standard
Group Scores size Mean deviation L-value
Sex:
Male 157 93.694 12.967 0.048
Female 28 93.525 16.343
Family Residence:
Baghdad 78 93.769 14.873 0.1865
Outside Baghdad 107 93.38
Type of School:
Academic 127 92.3543 13.689 1.7903
Industrial 58 96.1552 13.259
Total Scores:
Scale 185 95.476 5.1429 11.0144*
Standard Scale — 90 0.00

*Significant difference at 0.05 level.
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TABLE 2: Comparison of the Means of Scale Items and Standard Item Mean.

Mean

Z-value

Ttems

1. The Social responsibility of the teacher is no less im-
portant than that of a doctor or an engineer.

| .-, .

2. Tedching is a boring job which requires writing
q.ues;tions and correcting students’ answers many
times during the year.

3. The teacher is an important element for progress and
the country counts on him in fulfilling its goals and

objectives.

4. The teacher plays an important role in the formation
of the students’ personality.

5. Teaching gives the tcacher an opportunity to develop
social relations with a great number of people.

6. The teacher is a cunning person who tries hard to
persuade students that all subjects he teaches are
essential and interesting, zlthough he believes other-

wise.

7. In the teaching profession, drawbacks exceed posi-
tive aspects.

8. Teaching is an interesting career as it facilitates moni-
toring and understanding of human behaviour.

9. Teaching is a profession through which power 15
exercised over people.

10. The teacher deals with educational subjects which
are of a personal interest for him. ‘

11. Most teachers consider their career as a source of
happiness.

12. The teacher has the opportunity of encouraging the
students to share his own interests and ambitions.

13. Teaching is a source of psychological upsets, as the
teacher might be forced to teach students who are
known for their disturbance and annoyance.

14. The teacher might be frustrated as students might
not share his own interest in a particular educational

subject.
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3.89 7.736

089  —0.909

4.28 12.879
3.78 6.84

3.69 6.127

3.48 3.922

2.73 —2.349

3.48 4.097

3.61 5.159

3.27 2.487
N.S.

2.79 —1.71

3.43 4.236

N.s.

2.89 —0.99

2.73 —2.287
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ltems

15.

16.
17.
18.
19.
20.
21.

99.

23.
24,
25,

26.

27.

28.

29.

30.

Tcaching is a job which is more secure than many
other government or private jobs.

Teachin_g provides an opportunity for practising
leadership over people.

The teachers’ salary and increments are discourag-
ing.
=]

The teacher is an actor whose stage is the cless and
whose audience are the students.

The teacher cannot convince or satisfy the intellec-
tual student.

Teaching is a career which helps to develop the
teachers’ initiatives and innovation.

The majority of teachers are proud of their profession.

The teacher’s educational excellence in his field of
speciality renders him the approval and respect of

many people.
Teaching is a tiresome career.
Teaching helps to improve the teacher’s personality.

Society does not respect the teaching profession.

The teacher’s initiatives are halted due to the non-
availability of aids and equipment.

The teacher enjoys a reasonable amount of freedom
and independence in his work.

Teaching is an unwanted profession because the
teacher 1s always under supervision and is subjected

to criticism from many people.

No other job is better than teaching with regard to
long holidays.

Many people like to take teaching as career.

Mean L-value
N.S
2.9 —0.796
3.89 9.91
2.44 —5.29
3.54 4.469
N.S
2.95 —0.463
3.25 2.011
N.S
3.21 1.775
3.94 8.62
2.44 —4.913
3.55 5.035
N.S .
2.9 —0.806
2.94 —7.089
3.32 2.876
2.68 —2.949
2.33 —6.393
N.S.
2.97 0.289
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For this Scale, Standard item mean is equal to 3.

ns.—Not Significant.
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The mean on scale for the male sub-
jects is 93.694 and for the female subjects
93.535. The Z value of 0.048 1is not
statistically significant (P=0.05), indicat-
ing that the differences in attitudes bet-
ween male and female subjects is not

evident. The scale mean for subjects’

whose families live in Baghdad is 93.769
compared with 93.38 for those whose
families live outside Baghdad. The Z
value of 0.18635 is not statistically signi-
ficant (P=0.03). Thus the two groups can
be considered as equivalent in their
attitudes.

Similar to the last two comparisions,
significant differences are not found
between subjects who graduated from
high academic schools and subjects who
graduated from high industrial schools
as indicated by the Z value of 1.7903.

Table-2  presents the means of
subject responses on different items in
the scale for the total sample considered
in the study and the Z values for com-
parison between these means, with stan-
dard item mean, namely 3.

In addition, the Z tecsts for the 30 scale
items presented in Table-2, show that the
means for items 2, 11, 13, 15, 19, 21, 25
and 30 are not significantly different from
the item standard mean. (This shows that
subjects have undecided attitudes towards
th= issues indicated in these items). How-
ever, there are items that show significant
negative and positive attitudes. There is
disagreement with regard to issues indi-
cated in item 7, 14, 17, 23, 26, 28 and 29
and agreement with regard to those
indicated in the remszining items in
various degrees.

Several conclusions can be drawn from
the above results. First, students in the
School of Technical Education at the
University of Technology have low posi-
tive attitudes towards teaching as a
career. Second, students show undecided
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and negative attitudes towards certain
issues concerning teaching problems, and
social and future perspectives of 1‘},;;
teaching crreer. Third, sex, family resid-
ence and type of high school do not appear
to be relevant variables in determining
attitudes of technical students.

The above findings can be attributed to
the following reasons:

1. Students are basically admitted
based on their averages in the
Iraqi Sccondary Achievement Exa-
mination, regardless of their interest
in teaching profession zs a future
carcer.

2. The current teacher preparation
programmes place insufficient em-
phasis on working with youth, how
to teach and oricntation to people.

3. Engineering preparation is over-
emphasized as compared to profes-
sional preparation.

4. There is a lack of orientation to-
wards developing student abilities
in problem solving in practical and
industry related situations, which
can lead to changes in students’
attitudes towards the teaching pro-
fession.

3. It seems that there is inefficient
integration between various com-
ponents of qualifying programmes
which consist of two kinds of sub-
jects, namely engineering science
and methodology subjects. The
acuvitiss in both these subjects
are not organised as one feeding
resource to meake the students
qualify themselves as efficient tech-
nical teachers. Thus the students
do not get enough chances to
develop healthy attitudes towards
their career.
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Common Entrance Examination for Admission into
Polytechnics: An Andhra Pradesh Experience

A. KamaLa

ABSTRACT

The paper presents the findings of a study made on the selection of candidates to
the polytechnics in the State of Andhra Pradesh in India based on the performance
ty"qarldidales in a Common Entrance Examination (CEEP). The findings appear
to indicate that the CEEP is quite a useful exercise and selection of candidates
through this examination is in the right direction. However, there is a need to
Jollow up the performance of the selected candidates in the next three years 1o
establish the predictive validity of the CEEP.

Introduction

For the first time in India, a common
entrance examination for admission into
polytechnics (CEEP) was held in Andhra
Pradesh. The necessity to conduct CEEP
was felt due to the following:

1. Candidates seeking admission pass-
ed the qualifying examinations
conducted by different bodies like
State Boards of Secondary Educa-
tion of Andhra Pradesh and other
States, Government of India, Uni-
versities etc., who followed widely
differing curricula, standards of
examination and methods of eva-
luation and it was very difficult to
obtain a realistic and reliable me-
thod of ranking the applicants.

2. Candidates used to apply to many
institutions and the top candidates
got admission letters from two or
more institutions. Vacancies arose
in each institution due to movement
of selected candidates and these
could be filled up only after going
through a very long, cumbersome
and time-consuming procedure.
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The Government of Andhra Pra-
desh, therefore, decided to conduct
a common entrance test and en-
trusted the conduct of the CEEP
to the State Board of Technical
Education and Training.

CEEP procedure

Candidates who passed S.S.C. (Secon-
dary School Certificate) or an equivalent
qualifying examination securing atleast
509, of the total marks either in one or
more attempts were eligible to appear for
the CEEP. In the case of Scheduled
Castes/Scheduled Tribes (SC/ST) candi-
dates, the minimum total marks was
459%,. The conduct of the CEEP in August,
1984 was a gigantic task for which 48,000
candidates appeared. The examination
was conducted through 23 co-ordinating
centres with many examination centres
under each co-ordinating -centre. The
examination consisted of a 2 hour objec-
tive type paper of 50 items in Mathe-
matics (separate for Engineering and Non-
Engineering courses) and 50 items -in
Science of S.5.C. standard. Candidates
scoring 30 and above of the total 100
marks were declared qualified at the
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CEEP. For S. C. candidates 25 was the
prescribed minimum and for S. T. candi-
dates no minimum was stipulated. Quali-
fied candidates were ranked in accordance
with their CEEP scores. Where scores
were equal, the scores sccured in Mathe-
meatics, Science and Social Studics taken
together in the qualifying examination
were considered. In exceptional cases
where all these criteria failed to distin-
guish a candidate’s relative merit, senio-
rity in age was used to break the deadlock.

The scripts were coded and valued at a
central valuation cemp by about 150
teachers from polytechnics. The valuation
of scripts was done twice independently
and they were tallied by a Chief Examiner.
The ranking of the candidates was dore
by computer and the first 10,000 ranks
were cross-checked by manual decoding
and ranking. 39,023 cardidatesi.c., rearly
809, of the candidates passed the examina-
tion, dctails of which are given in Table-1.

TABLE 1: No. of candidates appeared and qualified at CEEP.

S. No. University No. of candidates Total
Area No. of

Appeared Qualified seats

1. Andhra 18,370 17,571 3,331
2. Sri Venkateswara (S.V.) 7,525 6,803 2,386
3. Osmania 17,579 14,649 1,704
Total 43,474 39,023 7,421

509 of the seats were available in open
competition, the rest being reserved for
S.C., S.T., Backward classes (B.C.), Physi-
cally handicapped (PH), Sportsmen etc.

Scope of the study

Investigation was carried out to test
the effectiveness of the conduct of the
CEEP and to examine if it was after all,
a painful exercise or an effective tool
in selecting candidates for admission into
the Polytechnics. The study was limited
to the candidates of open competition.

A correlation was worked out between
CEEP scores and the scores secured at
the qualifying examination by all the
candidates of the three University areas:
Andhra, S. V. & Osmania Universities.
As the previous criteria for selection of

Fournal of Technical and Vocational Education

candidates was limited to the score secured
in the three qualifying subjects: Mathe-
matics, Science and Social Studies, a
correlation was worked out between
CEEP scores and the scores in the above
qualifying subjects.

Generally, the minimum marks secured
by the last candidate in open competition
was about 709, in the previous years and
hence the performance of the students who
secured 709, and above in the qualifying
examination was examined with respect
to the CEEP scores obtained.

A study was also made to find the
correlation between the scores in the
different ranges in the qualifying examina-
tion and CEEP of all the Universities to
know the rejection pattern.
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Findings cients (r) between CEEP scores and
scores in the qualifying examinations for

1) Correlation ; ;
(i) different cases are shown in Table-2.

The product moment correlation coefhi-

TABLE 2: Correlation between CEEP and qualifying examination scores

Sample | Correlation between CEEP scores and r Value
1. All candidates Qualifying examination marks 0.3966
selected. (total marks)
2. —do-— Qualifying examination marks
(Group marks in Maths, Science and
Social Studies). 0.4161
3. Selected candidates Qualifying examination marks
who scored above (Total marks in Maths, Science and 0.2660
709, in qualifying Social Studies).
exam.
4. —do- Qualifying examination marks
(Total marks in Maths, Science and
Social Studies). 0.2730
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by virtue of their marks in the Gualifyip

(ii) Frequency distribution: Table-3  showt examination and CEEP and those rejecyod

s tributl f S
the bivariate frequency distribution (tJ D both the criteria.
candidates who would have secured seats y

ndidates appeared (Entire State)

—

TABLE-3 Frequency distribution of ¢ca
Quualif_yintg Greater
examination t

marks = 2);; | 80-89 | 70-79

CEEP

Scores <
Sdier N ORI AN A RN
- 60 6
80-89 L\ 35\\:\ 0\\\”‘\k \ !
1

§0-69 | 50-59 40-49 [ 30-39 | Total

%
S

70-79 LTTRINI3. [\ 100, 131
60 -69 126121440 | 594 5 0 | 3559
S0-59 1440 | 3244 | 2078 267 0 7143
40-49 1252 | 4630 | 5185 935 & | 12081
30-39 792..| 4087 7077 1686 . 15 13698
Total 5311 | 14024 '15637" 3218 22 | 39023

NOTE : Total number of seates in open competition is 3710

V//A Candidates. who waould have secured seats by virtue of their scores inC.E.

\\.\\‘ Candidates who sccured seats by virtue of CEEP scores

Candidates rejected by both CEEP & C.E.,

Candidates selected by both criteria
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(iii) Rejection Pattern

Tables-4 and 5 show the rejection pattern over the whole State and in each
University area.

TABLE 4: Rejection pattern—whole State.

Marks range Total
No. of
Category Grealer 80-89 70-79 seats
than 90
No. who would have secured seats
based on Qualifying Examination
marks 32 709 2969 3710
No. who have secured seats through
CEEP. 25 483 1792 3710
Number rejected 7 226 1177 1410
o, rejected 22 32 40 38
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CEEP. AN ANDHRA PRADESH EXPERIENCE

(iv) Distribution of candidates selected by CEEP.

Table-6 shows the distribution of candid i
: ) | ates selected by v :
slone, according to University area: vy virtue of CEEP scores

TABLE 6: Distribution of candidates selected by CEEP scores alone.

———

Range of marks

sz;%‘;ir 60-699, 50-59%, 40-499,
rivesity dree DOREP shutd  © wnd g P
Andhra University 254 189 749, 64 9249/ 5 20/,
Osmania University 714 537 759, 173 244 4 1%,
S. V University 387 269 70, 103 279, 15 39/,
Total 1355 995 73%, 340 . 25%, 24 2%_

(v) Merit Listing (Community-wise) :
Table-7 shows the merit listing of candidates community-wise based on CEEP
Scores.

TABLE 7: Merit listing (Community-wise)

No. of candidates

Community Highest mark Highest rank within first 100
(%) ranks
SC 85 42 2
ST 72 873 —
BC-A 85 35 2
BC-B 87 10 21
BC-C 81 134 —
BC-D 87 17 8
oG 94 1 67
SC—Scheduled Castes S.T.—Scheduled Tribes
BC—Backward classes (A, B, C & D are sub-categories based on degree of
backwardness)

OC—Open Competition.
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(vi) Frequency distribution (Univemify«wm’) :

Table-8 shows the frequency
the three university arcas, based on

CLEEP Scores.

TABLE 8: Frequenc

—_——

distribution of ¢

y distribution university-wi

—_———

S. No. Range of CEEP marks l’]ﬁ;:f:fsrgy Umsvcl;f ty

area area

1. Above 907, 3 —
9. 80—89Y, 108 25
3. 70—79% 706 163
4. 60699 2060 558
5. 50—599 3801 1203
6. 40—499%, 5666 2084
7. 30—399, 4847 2464
8. 25—299%, : 380 306
No. appeared 17571 6803

Se.

No. of candidates in

Osmania

Universily Total
area

1 4
45 178
262 1131
941 3559
2139 7143
4331 12081
6387 13698
543 1229
14649 39023

andidates according to rmerit ip

(vii) Distribution of candidales selected community-wise by CELP.
Table-9 shows the percentage distribution of candidates selected according to

community by CEEP.

TABLE 9: Distribution of candidates selected community-wise by CEEP.

B.C.
Range of marks S.C. S.T. A B c D 0.C.
Above 909, — — — — — — 0.01
80—89% 0.07  — 0.29  0.49 — 045 0.54
70—799, 0.18  0.36 1.8¢  2.13 .15 246 3.6
60—699, 127 1.8 6.82  9.20 461 8.0 11.0
50—59%, 7.1 5.8 17.87 18.6 121 17.8 16.1
40—499, 242 20.7 32.57 392.3 33.6  32.3 32.0
30—39%, 48.1 535 4059 363 485 390  32.1
25—299 19.2 17.8 — — — = —
27.1 0.7 56  17.0 1.3  10.0 58.3
Fournal of Technical and Vocational Education
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(viit) General

The first rank in CEEP is secured by
a boy from the Andhra University area
who secured 949%,. (This candidate secured
88% in the Qualifying Examination
including languages.) Out of the first 10
rank holders, the fourth rank holder is
from Osmania University area while all
the other nine are from Andhra University
area. The highest rank scored by any
candidate from S. V. University area
is 16. Of the first 100 ranks, 63 are secured
by candidates of Andhra University area,
23 from Osmania University area and 14
from S. V. University arca. The highest
rank secured by any girl is 40 who scored
859%,. The number of girls who secured
ranks within the first 100 is only 2.The
highest rank scored by a candidate who is
eligible only for non-engineering courses
is 5 and he hails from Andhra University
area. Out of the first 100 ranks, only 5
ranks have been secured by candidates
with eligibility for non-engineering courses,
the highest rank being 6 from Andhra
University area.

51

Conclusion

From the above findings, it has been
shown that about 389, of the candidates
who would have secured admission into
Polytechnics by virtue of their marks at
the qualifying examination have been
rejected in CEEP and an equal number
from the lower ranges of marks have
managed to get into Polytechnics by
showing better performance in CEEP,
probably by virtue of their higher quali-
fications or by taking special coaching.
Hence, it is felt that the conduct of the
CEEP appears to be quite a useful exer-
cise and selecting candidates through this
examination for admission into Polytech-
nics is in the right direction. It is hoped
that a better set of students will join the
Polytechnics through CEEP. However, a
study of the performance of these candi-
dates admitted to the Polytechnics will
have to be made for the next three years
to confirm the presumption stated above
and establish the predictive validity of the
CEEP.
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Simulations and Games in Technician Education

C. RAMAKRISIINA SASTRI

ABSTRACT

their

Games and play have always interested people of all ages. In recent years,
ulility as effective strategies for leaching|learning has been recognized and

there is a sudden explosion of games of scveral varieties Sor educational purposes,
particularly in primary and secondary education. Instances of their utilization
wn Higher Education especially in Technician Education have, however, been few
and far between except in Svcial Sciences and Management Training.

This article reviews the important findings regarding the use of simulations
and games in Education and explores possible applications in the Technician
Education sector, with special reference to developing countries, where the need Jor

their use appears to have a distinct priority.

Introduction

Games and play are cultural pheno-
mena that have been with us throughout
human history.” Play was seen by the
social psychologist George Herbert Mead?
as even essential to the development of
the self. Further, Jean Piaget’s® work
indicates that childhood games play an
important role in the evolution of intelli-
gence. Thus, play is viewed by social
psychologists and cognitive theorists as an
essential element in the social and intel-
lectual development of children. Noting
the link between play and social life,
John Dewey? advocated the use of games
as an integral part of the curriculum in
schools. As a result of these new pcrspec-
tives, we now witness a tremendous growth
of interest in educational games in the
last two decades with literally thousands
of such games of different varieties pro-
duced, evaluated, patented and made
available for use particularly in primary
and secondary education. According to
Duke and Seidner® this increased utiliza-
tion of educational games may be
attributable to many factors including
the coincidence of three trends:

53

(a) the questioning of the traditional
socialization of our educational institu-
tions (b) the current emphasis on the
active learner and discovery learning and
(c) the appearance of a new medium, the
simulation game.

Games, simulations and contests

Games are seen by Greenblat® essen-
tially as communication devices and can
hence be of great value to the teaching-
learning process which is mainly a process
of communication. Yet, the importance of
games and simulation in education accord-
ing to Coleman? arises in part from the
fact that they facilitate the arbitrary
setting aside of complex and deadly serious
rules which govern every day life and
substitution of a set of explicit and simple
rules whose consequences vanish once
the game is over. Nearly all games are
in one sense a caricature of social life; to
the players, they are also an introduction
to life itself—an introduction to the idea
of rules and to the idea of working towards
a collective goal.

As in other areas in education, the
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phenomenal growth of interest in games
and simulations has led to a proliferation
of terminology whose scope and meaning
has not always been clearly defined. To
bring in conceptual clarity and better
understanding, R. Garry Shirts® produced
a simple classification system which in-

SIMULATIONS

- GAME

6, SIMU-
LATION
- CONTES

(Non-Game)

3. CONTESTS

1. SIMULATIONS 4, 2. GAMES
(Non-Contest SIMULATIO (Non-Contesth
Non-Game) - GAMES Non-Simula-
tion)

(Non-Contest)

7 .SIMULATION
- CONTEST

(Non-Simula-

(Non-Simulation
Non-Game)

volves three mutually overlapping activi-
ties (a) Simulations (b) Games and
(c) Contests. These intersecting activitics
vield seven different groups of learning
strategies represented diagrammatically

in Figure l.

GAMES

5.CONTEST
- GAMES

tion)

CONTESTS -

Figure 1

Examples of activities in cach category
have also been listed by Shirts but what
is more significant is that this conceptual
framework places Simulations-Games in
their proper context vis-a-vis contests.

_ For those who view Simulations and

Fournal of Technical and Vocational Education

Games as teaching strategies to achieve
learning goals, this framework has another
1mportant implication. David W. Johnson
and Roger T. Johnson in their book

Learning Together and Alone” 8 strongly
emphasize and recommend the increased
use of COOPERATION (including peer
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SIM ULATION A

tutoring and without conflici or
as the goal structure which ;
tive in achieving both cognitive an affec-
tive outcomes. Several reasons arc put

forwax:d in support of this conclusion, chief
of which are: .

or contest)
s highly cffec-

1. These goal structures are easjer to
set up, monitor and evaluate in
terms of teaching time and effort.

2. Peer tutors are often effective in
teaching children who do

r.ot
respond well to adults,

3. Peer tutoring can develop a deep
bond of friendship between the
tutor and the person being helped,

a result important for integrating
slow learners into the group.

4. Peer tutoring takes pressurc off the
teacher by allowing him/her to
teach a large group of students while
providing the slow learners the
attention they need.

5. The tutors benefit by learning to
teach, a general skill that can be
very useful in an adult society.

6. Peer tutoring happens sponta-
neously under cooperative condi-
tions; so the teacher does not have
to organize and manage it in a
formal manner.

7. Cooperation promotes the type of
learning climate that makes teach-
ing more effective and more fun.

If this recommendation is taken into
account, the use of Simulations and Games
In Education should largely be designed
Incorporating cooperative goal structures
and avoiding contest and conflict which
are tension producing, involve little
Interaction and coordination of effort,
ack communication and could even lead
to development of unhealthy attitudes
such as dislike, hatred for winners etc.

55

ND GAMES IN TECHNICIAN EDUGATION

Educational effectiveness of
simulations and games

With rapidly increasing interest in simu-
lations and games in the last two decades,
questions  regarding  their  educational
cflectiveness naturally engaged the atten-
tion of researchers but have only been
partially answered. More wide-rangirg
claims about the effectiveness of games
and simulations have often been made by
game designers and teachers in a specula-
tive fashion than by educational resear-
chers as a result of systematic evaluztion
of specified outcomes in comparison with
other modes of teaching. In an exhaustive
study recently reported by Mary E. Brede-
meir and Cathy Stein Greenblat,® the
authors also emphasize the fact that in
considering what we know about the
cflectiveness of simulations and games
one should also ask “Under what condi-
tions?” and “How can we be sure”?
Clarity is still lacking in terms of “What
is being looked for”, “the shape of learn-
ing experience” etc., and not much realiza-
tion of the fact that several factors such
as “Administrative Variables”, ‘“nature
of the person”, “‘opportunities to practise”,
“pleasantness/unpleasantness of the ex-
perience” also significantly affect evalua-
tion of ‘a’ simulation game, not to speak
of simulation games in general.

The various claims made about the
effectiveness of simulations and games
(mostly through anecdotes offered fre-
quently as evidence) according to Green-
blat!® could be classified into the following
siX categories:

[—

. motivation and interest
2. cognitive learning

3. changes in the character of later
coursc-work

4. affective learning re: subject matter
general affective learning and

6. changes in classroom structure and
relations

Issue 2—’85
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Evidence as available so far supports
the following significant findings:

There is an increasing amount of
positive data on the effects of
teaching with games.

Where the evidence does not reveal
benefits of gaming techniques over
other modes of teaching, ncither
does it show the reverse.

Results from studies with particular
games cannot be generalized to
“learning with games in general”.

The quality of evaluative research
seems to be improving as researchers
become more sensitive to the me-
thodological conditions that yield
valid and reliable results. Yet one
of the problems that persists is that
many users of simulations do not
wish to evaluate its learning possi-
bilities separately from the other
strategies which make up the
“teaching unit” in which it is
included. They would argue that
simulation acts as a stimulus to
subsequent learning and that this
spin-off interest can properly be
considered as part of the benefit of
the technique.

There is a substantial body of
impressionistic evidence in support
of the claim that simulation-gaming
teaches facts, concepts and proce-
dures more eflectively than conven-
tional techniques. However, the
‘hard’ evidence favours this techni-
que over conventjonal methods
only with respect to “retention’ of
what is learnt.

Although simulation games are
widely believed to have great poten-
tial in the area of affective learning,
assessment of the cffects of simulat-
ing-gaming on attitude show a
checkered pattern. It suggests that

FJournal of Technical and Vocational Education

under certain circumstances and
for some students, simulation-gam-
ing can be more effective than
traditional methods of instruction
in facilitating positive attitude
change towards the subject and its

purposes.

It is often found that participants in
a simulation/game develop a variety
of self intcgrating outcomes includ-
ing self-awareness, greater scnse
of personal power or self confidence,
tension-release, more confidence
in decision-making abilities etc.

In course evaluations using simula-
tions and games, students frequently
mentioned the experience as out-
standing, reported high satisfaction
with the course and perceived the
experience as having stimulated
their motivation and interest. Seve-
ral studies support this impressionis-
tic and testimonial evidence al-
though little is reported about the
“whys” of motivation and interest
stimulation.

With regard to changes in learning
atmosphere and character of course
work resulting from the use of simu-
lation games, three types of claims
are made: (1) the course work be-
comes more meaningful (2) students
participate more openly and vigo-
rously and (3) the quality of inquiry
is more incisive. Evidence available
supports these claims and parti-
cularly shows that (a) the experien-
tial learning enables participants
to gencrate ideas, see, fecl and
interact with meaningful problems
(b) changes in classroom structure
and relations include more relaxed
atmosphere, reduced social distance
and more open and vigorous com-
munications and (c¢) more relaxed
social relationships among students
and between students and instruc-
tor.
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Unsolved problems and issues

Although the amount of work done in
this emerging field is quite impressive,
many unanswered questions still remain.
According to Bredemier & Greenblat?, we
still do not have (1) a theoretically bz’tsed
taxonomy of games and (2) clear theories
about (a) What aspccts they are cxpected
to have (b) What sort of distinct eflects
(c) On what sort of studens and (d) For
what reasons. Greenblat,10 4]0 lists the
following unanswered questions which

must engage the attention of future re-
searchers:

— What harm is done by bad games/
simulations ?

- How do variations in teacher be-
haviour and attitude affect game
operation and learning from  the
experience ?

— What kind of game is useful for what
kind of learning ?

— How can we understand the asym-
metrical learning experiences of stu-
dents who participate in the same
game ?

~ Who dosen’t like games and who don’t
learn from them?

— How many games can be used effcc-
tively within a given group?

Scope for accelerating the use of
Simulation/Games in education in
developing countries

The lack of clear theories and taxono-
mies notwithstanding, even the little
evidence of the educational effectiveness
of simulations and games clearly justifies
their greater use and application in deve-
loping countries, which are secking to
modernize their educational systems on a
priority basis. The gencral situation in
most devcloPing countries in t}}e Asia-
Pacific region is largely characterized by:

-increasing student enrolment espe-
cially in Technician courses

37
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— Institutiors inadequately  equipped
and under-staffed

— teaching staff insufficiently paid and
lacking in competencies to provide
appropriate learning experiences to
students

— heterogereous groups of students in
classrooms largely from middle and
lower middle” class socio-economic
groups and lacking in proper levels
of motivation

Studies available from India (11 & 12)
report these problems which are typical
of many of the developing countries. The
advantages of using simulations and games
particularly in improving retention, en-
hancing motivation, reducing tension in
the classroom, developing self-confidence,
team-spirit and problem solving skills
etc.; cited above clearly point to the urgent
need to embark on a massive effort to
exploit these advantages to improve edu-
cational systems in developing countries.
It is unfortunate that in many of these
countries the use of games and other
playway methods is still limited to kinder-
garten and primary schools and has not
made much headway even in secondary
education, let alone Higher Education
and the University sector excepting in
Management Education and partly in
Social Sciences. Massive industrialization
efforts in many developing countries have
in recent years shifted the focus of atten-
tion to technician and vocational educa-
tion, where the need for working in simu-
lated industrial/shop floor environments
and development of problem solving skills
is critical. The use of simulations and
games to develop these higher order abili-
ties in a relaxed atmosphere by facing
realities through a game exercise is hence
all the more greater in technician courses.

Use of Games/Simulations in
technician courses
Judging from the vast potential of simu-

lations and games in Education as dis-
cussed above and analyzing the nature
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and content of technician courses currently
available in developing countries, it ap-
pears that these strategies could be used
in Technician Institutions in the following
broad areas:

(a) To develop a deeper understanding
of concepts, principles, laws, proce-
dures and practices in technological
subjects through simple Frame
Games (card games, crossword
puzzles, snakes and ladders games,
mazes etc.)

To enhance design, fault finding
and problem solving skills through
games, simulating live field and
shop floor situations.

(¢) To develop appreciation for
industrial safety, team-work, proper
work attitudes and habits through
competitive group games.

Some suggested applications in each of
the above areas with reference to the main
Technician disciplines available in deve-
loping countries are presented in Table 1

Journal of Technical and Vocational Education

with a view to stimulate thinking in this
direction. Examples of some games already
available are also provided for reference
and these could be procured and used in
the original form or modified suitably to
meet local curricular requirements.

Conclusion

Before concluding, it may be emphasized
that “gaming is serious, it is too important
a pedagogical tool to be treated as a
fad or allowed to go unchecked, uncriti-
cized and unevaluated”. The growing
interest in this area gives a2 positive hope
that it will be soon established on a sound
footing with proper theories and support-
ing evidence. Yet, the scopc and need for
utilization of games and simulations,
especially in Technician Education ap-
pears to be much more in developing
countries than in the developed Western
countries where much of the research is
now concentrated. It is hoped that
educationists in the developing countries
would soon come forward to contribute
and benefit more from the potential of
this powerful educational tool.
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Objectives

The objectives of the research project
were

1. To find out the extent of student
involvement in laboratory work.

2. To find out the reasons, if any, for
the lack of effective student patici-
pation in laboratory work.

3. To suggest ways and means for
improving the extent of students’
participation.

Methodology

The study was limited to only poly-
technics in the State of Kerala. 205
students were randomly selected from the
four Polytechnics. Questionnaires were
used to collect the relevant data. The
questionnaire was designed to elicit in-
formation about the adequacy of equip-
ment and maintenance, guidance received
from the faculty in respect of laboratory
work and assessment procedures. Some
students were also interviewed. The data
obtained covers only three disciplines viz.
Civil, Mechanical and Electrical.

Findings

The following were the main findings
of the study:

(1) Student participation in laboratory
work in polytechnics is far from
satisfactory. Students are not fully
satisfied with the extent of their
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participation and have expressed a
desire for better participation.

The following are some of the
important causes for ineffective
student participation:

(a) inadequate teacher guidance

(b) unsatisfactory assessment scheme
followed for practical work.

(¢) unsatisfactory grouping system

(d) inadequate opportunity for in-
dividual work in the laboratory.

The following steps have been suggested
for improving the participation of students:

(z) To evolve a scheme of assessment
of laboratory work taking into
consideration the rccords main-
tained, procedures followed, ob-
jectives of the exercise and attitude
exhibited.

The equipment must be properly
maintained. Cleaning and servic-
ing the equipment should be at-
tended to. Top priority should be
given for this.

The number of students in each
group should be reduced to six
per group for effective laboratory
work.

(iii)

(iv) Teacher guidance must be provided
for all aspects of laboratory work,
not merely in doing calculations

and writing the record. [m|
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BuaT N. R. and BRAHADEESWARAN D.,

Design and Implementat
1985.

Objectives

A course on ‘Instructional Design and
Implementation’ was conducted from 7th
January 1985 to 27th April 1985 by
T.T.T.I. Madras for the teachers of the
Vocational School of the Vinh Phu Pulp
and Paper Mills, Hanoi, Vietnam. An
evaluation study of the programme Wwas
conducted with the following objectives:

1. To collect and provide evaluative
information to the course facqlty
and the participants for making
the necessary mid-course qulﬁca-
tions to improve the effectiveness
of course implementation (Forma-
tive Evaluation).

2. To provide evaluative information
to the Institute and sponsors of the
programme about the overall eflec-
tiveness of the course (Summative
Evaluation).

Methodology

The evaluative information was collec-
ted from the following sources:

— Course participants
— Course faculty

— Consultants representing the sponsors

— Course materials and outputs.

The methods and tools used in evalua-
tion were:

(1) Individual discussion with course
faculty of each subject on comple-
tion of one-fifth of the total
number of sessions allotted to the
subject.
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Evalualion of the course on ‘Instructiona]
| Teachers of Vietnam, T.T.T.1. Madras,

Interview with a sample of 409
of the participants before discus-
sion with the faculty, using an
interview schedule.

(if)

Feed back questionnaire to the
participants on completion of each

subject.

Feed back questionnaire to the
participants on completion of the
whole course.

(v) Feed back questionnaire to course
faculty on completion of the course

Periodical discussions with the
consultants representing the spon-
sors.

(v1)

(vii) Analysis of the course materials
and outputs by the evaluators
along with the Course Director.

Both qualitative and quantative me-
thods were used for data analysis, as
required. The information collected from
various sources was triangulated to vali-
date the conclusions drawn.

Findings
The salient findings are given below:

(a) Formative evaluation

Certain specific aspects that required
modifications in course implementation
and which were conveyed to the course
faculty for necessary action were:

(z) Provision of a glossary of key terms
along with each or a set of hand-
outs in the subject ‘Principles of
Learning’.
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(i7) Extensive writing of key points on

(

111)

(i)

the chalk board during lecture/
discussion sessions. '

Repeating the class room questions
two or more times to facilitate
comprehension.

Formation of small groups for
observing demonstration of photo-
graphic processes in the Educa-
tional Technology Laboratory.

More emphasis on ‘display techni-
ques’ in the subject ‘Instructional
Media and Materials’.

Provision of more time for micro
lessons in the subject ‘Instructional
Techniques’ in view of the com-
munication difficulty of partici-
pants.

(b) Summative Evaluation
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(#)

The participants agreed with a
high degree of consistency that,
with regard to all subjects, the
course content was relevant and

(it)

(i)

()

(1)

adequate,  course  duration  was
adequate and scheduling  was
appropriate.

In certain subjects  (which are
identified), provision of a little

more time would have facilitated
easier learning.

The language of the instructional
materials in certain subjects could
be simpler.

The participants were unanimous
in stating that all aspects of course
work were useful and interesting,
grading was objective and the
course objectives were achieved.

The course outputs of participants
were of good quality and were
expected to have good utility value
in their own local setting.

On the whole, the course was con-
ducted well and was effective in
meeting the requirements of the
sponsors. O
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