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EDITORIAL

We record with a heavy heart the sad demise of Dr. L. S. '(,h{andrakant, I,hc
Editor-in-Chicl of this Journal on 26-11-1988 in Chicago after a brief illness. If?e was
an outstanding scholar, a visionary in educational planning, an z}blé gd{:‘uﬂl':_traﬂf)f
and a champion for the cause of promotion of technical and vocational educaton at
global level. He occupied various positions in the Ministry of Education, Grovesnment
of India, rising to the level of Educational Adviser (Technical . He also Scrved. i 1
distinction as the founder Director of the Colombo Plan Staff Cr)“_f_‘gff for Techn}cl&ﬂ
Lducation in Singapore. His rich and varied experiences in “’Chm.cal and -mc-auon‘al
cducation have been a major source of strength for bringing out this _Iqurnai, Sirice. 188
inception in 1984, The Journal owes a deep debt of gratitude to him A (s i
difficult to fill the void created.

Dr. Kwan Lee, who was a distinguished member of the Editorial Advisory
Board of the Journal was clevated as Honourable Minister of Science and chhnO]Og}'
of the Republic of Korea in February 1988, The Journal congratulates him for the
honour conferred on him. He found it difficult to eke out adequate time to conunue
serving on the Board, in view of the onerous responsibilities of his new position. The
Journal thanks him very much for his valuable guidance and support all these years.

This i1ssue includes a wide range of articles on various aspects of technical and
vocational education which we hope will be of interest to our readers.

Dr. Dyankov, in his article on ‘Impact of New Technologies on Technical and
Vocational Education’ outlines the rapid changes taking place in the technologies and
highlights their effect on the content of curricula of technical courses, instructional
delivery systems and teacher training provisions.

Mr. Okolie T., in his article on ‘Education in the Present Tense: The Science
and Technology Phase in Nigeria’ describes the efforts of Nigeria in modernising its
system of education with emphasis on science and technology, in pursuance of the thrust
provided by the country’s National Science and Technology Policy, 1987.

In the article on ‘Impact of Technological change on Professional Work,’
Mr. Tippett and Dr. Treagust report the findings of a study on the perceived impact of

technological changes on the professional work of faculty in an Australian college of
technical and further education.

The findings of a study investigating the expectations of Nigerian teachers who
are the participants ol the Technical Teacher ‘Training Programme (TTTP) in the
colleges and universities in U.S.A. are reported in the article by Mr. Ogochukwu and
Dr. Wolansky. The paper includes useful recommendations for effective planning,
implementation and cvaluation of TTT'P,

The article by Dr. Bhola on ‘Skills Development Training in the Consultancy
Mode’ presents the model of a new approach for project design adopted for a project
in Ecuador involving training planning and training design to develop the technical
skills of workers in that country.

In his article on ‘Education as an Integrative Element in an Integrated Rural
Development Programme’ Dr. Dan O’Bricn shares his insights into the East Sepik
Rural Development Project in Papua New Guinea. He reports that the project was
largely fruitful and beneficial to the community it served due to the integrative
influence of relevant component of education as a sub-project. O
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JOURNAL OF TECHNICAL AND VOCATIONAL EDUCATION:
AIMS AND STRUCTURE @ ¢

In recent years, many countries have concentrated upon improvement and
expansion of their systems ol Technical and Vocational Education to keep pace with
lll(‘l.l‘ programmes of development. ‘T'his has heen achieved through several innovations,
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 vﬂt:(‘li\'o means of communication between all those involved in this system of
education. The ‘Journal of Technical and Vocational Education’ is intended to serve
tluﬂ‘purp«m-. This Journal is being published from Technical Teachers’ Training
Institute, Madras, India. It is currently published annually and there is a proposal
to have two issues in a year in due course.

Objectives
The objectives of the Journal are:
1. To share experiences in respect ol national policies, norms and standards,

coursc patterns and structures, resources and expertise, trends and issues
relating to technical and vocational education in different countries.

)

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 Sections

Each issue of the Journal has 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.

9. 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.

Issue 5—'88
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3. Immecatice Programmes and Projects Section g . : }
. p . ) i wative practices i techni
Dc';‘xum; with reports on development w ork and innow: I nical
and vocational education svstem.

4. Noles, Ners and Reriewe Section:
I_}ﬂa:iﬁz ‘\-i::&; infjrnlal‘;ﬂn a‘)nt‘_[t nﬂ-gﬂing p!‘(‘j(‘t‘ts ;lnd }?F()g’ramlllcﬁ. news :I,b(‘)“!
: inars, symposia’w orkshops and reviews of books and other

conferences, meetings. semina
resources in the area of technical and vocational education.
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AWARD

The following artcle published in Issue 4 (1987) received the
‘Distinguished Paper of 1987" award from the Northeastern Educational

Research Association, U.S.A.

A Biegisurcment Model for Labor Force Attachment of American
Youth. (Dawid L. Passmore, George A. Risher and Unal Ay)

Fournal of Tecknical and Vocational Education
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Impact of New Technologies on Technical & Vocational

Education

A. Dyaxkov

ABSTRACT

The paper outlines the rapid changes in the technologies such as inforn raties,
":"P"T conductors, robotization and automatization and super compulers and their
implications for the future. The impact of new technologies on technical and
vocational education are then highlighted. The author stresses that it ivolves not
only changes in the curriculum content, but also introduction of inmovative syslems
of nstructional delivery and provision for suitable teacher fraining progranimes,

Emerging New Technologies

Communication Revolution

We live in an era of rapid technological
changes, based on scientific discoveries.
The whole world is today in the grip of
communication revolution which is crea-
ting an information society. The world
now possesses the technological capability
to transport rapidly people from one
continent to another. Millions of people
around the globe can witness the landing
of man on the moon, or many world
events happening simultaneously, without
moving out of their rooms. Through
satellites, telecommunication has reached
new heights: signed copies of a letter can
be on the desk of the addressee instantly
through fascimile, bypassing the entire
postal system. Distant telephone calls can
be made by dialing numbers, without the
services of the operator at the telephone
exchange. People located at great dis-
tances from cach other can talk with
cordless phone, even computers talk to
each other and do the human work
cfficiently. A little silicon chip, smaller
than the size of a credit card can carry
as much information as the }mlky_ tele-
phone directory of a metropolitan city.

Superconductors

When we talk of a communication
revolution, we talk of a global pheno-
menon of the tremendous leap forward
taken by the technology in the field of
informatics. This recent communication
revolution is related to the spectacular
scientific breakthroughs in superconduc-
tors. Their discovery may be compared
with the physics discoveries that led to
electronics and nuclear power. Super-
conductors were once thought to be
physically impossible. But in 1911, some
metals cooled to extremely low tempera-
tures (below 400° Fahrenheit or 205°
Celsius) were found to carry electricity
with zero resistance. Some ceramic mate-
rials have been found to be superconduc-
tors when at the much “warmer” tem-
perature of liquid nitrogen. Scientists,
hoping to find a ceramic that works at
room temperature, arc trying new for-
mulas.

One use for the new superconductors
would be to replace those that need the
extreme cold of liquid helium-huge super-
conducting electromagnets used in nuclear
magnetic resonance research, atomic parti-
cle accelerators and fusion research
reactors.
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A. DYANKOV

Other types of clectromagnets made
with superconductors could be used to
lower the cost of electrical generation and
storage, and make faster trains economi-
cally feasible. While the aviation techno-
logy has placed the outdated conventional
trains aside, new high-speed trains are
coming soon. Locked from the front at a
distance, it is difficult to recognize them
as trains: there are no engines, no wheels,
no rails.

The train is called a maglev, a contrac-
tion of magnetic levitation. The vehicle
floats in the air, supported by the force of
immensely powerful magnets. Instead of
rolling on rails, it actually flies, using
magnets for propulsion. Not exposed to
any friction, except the wind resistance,
the train could travel with 1000 km per
an hour speed. This would resolve the
problem of clogging the major travel
arteries.

At present two groups of designers work
on two different proto-types. One of the
models, being repulsion system, uses
magnets made of super-conductors which
are embedded in the guideway wall. The
alternation of the current in the wall
magnets pushes and pulls the super-
conducting magnets built into the car’s
undercarriage and thereby moves the train
which is levitated off the guideway by
Il cm.

The other model, known as attraction
system, uses conventional electromagnets.
A set of electromagnets in the centre of
the guideway interacts with another set
of magnets built in the carriage. Raising
the frequency of the electric current,
speeds up the electromagnetic wave, and
due to the attraction between the poles,
the car levitates by 2 cm. In both systems
the train actually rides on an electro-
magnetic wave. These trains will mark a
new era in land transport.

Robotization and Automatization

A new era in many industrial fields is
marked by another technological change:

Fournal of Technical and Vocational Education

the introduction of robotization apg
automatization. At present, thousands of
robots perform great vz_u"iely of' tasks:
everything from cleaning premises, op
acting as night guards, driving vans,
harvesting fruits, taking care of disabled —
to assembling machines, and computers.

Some rescarchers are developing now, 3
new genecration of commercial automa-
tions, that would bring working robots in
many offices and shopping centres. Severa]
fast-food chains, exploiting young workers,
are moving towards robot restaurants.

The rapid changes of new technology
towards more practical and effective, and
simultaneously — less expensive one,
hastens the process of replacing the
existing technology. For example, a weld-
ing robot, costing no less than US,
$ 150,000 five years ago, would cost now
half of this price, with increased produc-
tivity. Such a phenomenon forecasts the
spreading of robotization and automa-
tization throughout many industries.

Robots become indispensable parti-
cularly in hazardous environments. Robots
have been used to clean up radioactive
debris at Three Mile Island, and a
number of laboratories are designing now
different robots for maintenance chores
in functionining nuclear power plants.
The future mining industries will increase
their productivity at lower cost and risks
through robots. Most robots in use today
are run {rom a control station, coupled
to an opcrator by tether, radio or laser.
While this extension of human capability,
called tele-operation, keeps people out of
hazardous environments, for greater ver-
satility a robot should work on its own,
with minimal human supervision.

At the same time, the new technology
brought by the communicaticn revolu-
tion, places many existing jobs in manu-
facturing out. For example; when a
microprocessor — which 1s much faster
than its predecessor — the computer, 13
coupled to existing machinery, it incrcascs
greatly the productivity. This has boosted

2



IMPACT OF NEW TECHNOLOGIES ON TECH. &, vOG. EDN.

rescarch and development in the field of
supercomputers of the future,

Supercompulters

105)11(: gm}lp of scientists and techno-
gists, working with the lightning-fast
machines known as supercomputers, is
always pushing for more raw power, morc
blazing specd. Another group, writing
programs that show the rudiments of
arl._lﬁmal‘ intelligence, explores the mys-
teries of human thought. Fach of these
two grand scientific enterprises has pro-
ceeded as if the other did not exist.

But there are signs that the two broad
avenues ol computer research may be
slarting to converge, that today’s most
gidvanccd machines may someda'y evolve
into clectronic brains that are not just
incredibly fast but smart as well. '

Speed and power are what distinguish
supercomputers from their predecessors.
In the carly days of the industry, speed
was measured in thousands of FLOPS,
an acronym for floating-point operations
per second, in which the decimal point is
moved in very large and small numbers.
Today’s largest machines are measured
in gigaFLOPS, or billions of opzrations a
second. Tomorrow’s will be measured in
tera FLOPS, trillions of operations a
second. A single supercomputcer going at
tera FLOPS speed will have the power of
10 million personal computers working at
full throttle. At the same time, the most
powerlul supercomputers are surprisingly
small and sleek.

In a classic casc of a technology deve-
loped for a few specialized purposes
finding application in all sorts of un-
expected  areas, supcrcomputing has
sprcad from one industry to another
like a benevolent virus. Semi-conductor
manufacturers usc supercomputers  to
design ways to squcczc morce transistors
into a squarccentimeter chip of silicon.
Financial advisers use them to devise
investment strategies of dizzying com-

3

plexity. Biochemists need them to predict
which molecules are worth testing as new
medicines. Enginecers rely on them to
design new cars, jet engines, light bulbs,
sailboats, refrigerators and artificial limbs.

Although supercomputers are _dazzling
in their power and engineering virtuosity,
hardware alone will only partly achieve
the eventual goal of computer scipnl'lstsz
the creation of systems that can imitatc
the decision-making powers of human
beings. This goal is called Al, for artificial
intelligence, and it has eluded computer
programmers for decades. Now, however,
even as supercompuiers open up new
worlds of possibility, researchers are
taking major strides toward making their
machines both smarter and more versatile.

Their work has spawned a new phase
of the great computer revolution that has
been going on for the past 40 years or so.
Whercas the early use of computers
revolutionized information handling, late
developments promise to better manage
raw computer power and the increasing
complexity of modern information techno-
logy. For the first time in history, these
systems allow computers to decal with
ambiguity and questions of judgment
that are too subtle for conventional data
processing.

No one benefits more from super-
computing than research scientists. Super-
compulters are giving scientists unprece-
dented access to hidden worlds both
large and small.

Today’s computers have been able to
produce a dazzling array of colorful
animations from the roiling birth of a
tornado to the supersonic fountains that
spew forth from black holes at the centers
of galaxies. According to the Nobel
Physicist Kenneth Wilson of Cornell
University: “An astronomer with a tele-
scope can observe the universe over a
period of 50 years. But an astrophysicist
with a supercomputer can ‘see’ billions of
vears into the past and the future”.

Issue 5—’88
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Futuristic Trends

Some futurologists  envisage future
underwater cities, utilizing new technology
to extract life-giving oxvgen, food and
water for their inhabitants from the sca.

Other futurists predict the development
of new space technology leading to
colonization of the moon, mars, or other
planets of our solar system.

Some scientists foresee such develop-
ment in the biotechnology and genetic
enginecering, that the agricultural pro-
ducts will suffice to feed the world popula-
tion, which is estimated to double by the
middle of the next century.

But the great technological leap for-
ward could also bring possible problems,
stripping our planct of its resources, if the
new technology is not able to control
climatic changes, heavy-metal contami-
nation, soil erosion and air and water
pollution.

Impact on Technical and
Vocational Education

Message for Educators

The above scenario, describing the
benefits of the technology as technical
roses, accompanied by ecological thorns,
brings a message for all educators. Tradi-
tionally, the educational systems respond
slowly to changes in technology and in
socicty. Since it takes a long time to
reconstruct education, we need to build a
capacity for change, which will cnable
us to create new opportunities for learning,
Espccially in the field of technical and
vocational education, we must consider
the fact that those, who enter technical
teacher training institutions today, will
practically teach — by the time of their
retirement — youth that will be active in
the workforce in the seccond half of the
next century, with all advances in bio-
technology, microclectronics and informa-
tion technology, and materials technology.

Fournal of Technical and Vocational Education

Starting with a proper, future-oricnted
vocational  guidance and ('uu!m-llmg,
technical and vocational cducation will
build the necessary knowledge

have to !
tomorrow’s advanced tech-

and skills for
nological society.

Educational Developments
INTRODUCTION OF CLOMPUTERS

The impact of the new in_f'orm_:uiml and
communication technologies - many
countries is evident by their move to
introducing computers in tcchnical and
vocational education,  Computers  have
the potential o change in a radical
fashion the ways in which teaching and
learning take place in schools. Computers
can change the rate at which material is
covered, the access ol students to informa-
tion, the kinds of feedback given to
students, and the role of the teacher.
Traditional methods of evaluation may
no longer be suitable. For example, it is
difficult to compare outcomes of computer-
aided instructions with those of traditional
teaching, since in the former case the
content matter may differ for each student
depending on his or her interests and rate
ol progress.

CurricuLArR CHIANGES

In a wider scope, the overall impact of
all new technologies on the technical and
vocational education is a growing demand
for bridging the gap between the demands
of industrics and socicty for adequatcely
competent and  skilled  technical man-
power and the capability of the educa-
lmrn‘:xl. system to meet these demands.

Phis practically means that scientists
and engineers  should  cooperate  with
manpower planners and technical educa-
tors 1o forccast the fluture needs for
innovations in technical and vocational
education, These innovations would affect
curriculum content, equipment and facili-
tes, as well as teaching — learning
methods,

A basic core curriculum should build

4
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all necessary basic knowledge and skills
that would prepare a person not only for
today’s technology but will also lay strong
foundations, and inculcate the skills for
future learning, paving the road for a
life-long education in pace with newer
scientific and technological developments.
This basic core curriculum has to develop
a wholesome person, awarc of all positive
and negative effects of technology, depend-
ing on how it is used for the benefit of the
humanity, for preserving our environment
and peace.

ALTERNATIVE CURRICULUM

Along with the new technologics, we
have the emergence of an ‘alternative
curriculum™, which is the curriculum of
the media, and especially of television.,
Since many young and adult people spend
more time watching television than the
time spent in scheol, the educational
television should enhance technical know-
ledge and skills, both in and out of school,
through television networks.

OPEN SYSTEMS

Another avenue would be the develop-
ment of open systems and flexible curricula
and structures, adaptable to needs and to
changes, so that required qualifications
and/or training (both in terms of know-
ledge and skills) may be obtained.

The impact of new technologies will
bring also new changes in technical and
vocational education, preparing for self-
employment, for access to higher educa-
tion or entering the labour market. A
wider access to technical and vocational
education, including ethnic groups, girls
and women, coupled with the vocationa-

& voc. Epy.

lization of general education, and with
the possible transferability from one to
the other; and transferability between
formal and non-formal system, will all

contribute to the democratization of
cducation.

APPROPRIATE TECHNOLOGY

Special emphasis on agricultural educa-
tion in rural areas, promotion of appro-
priate technology and development of
home-industries in remote, isolated areas
is another task for technical and vocational
education, contributing to the raising of
living conditions of the rural poor. The
introduction of new technologies in this
scctor will also enhance the role of
technical and vocational education.

CooPERATIVE EDUCATION

A vital impertant clement in bridging
the gap between industrial requircment
and schools’ output of technical man-
power is the co-operative education, ic.,
education based on close co-operation
between technical schools and industries.
Such co-operation could improve the
flexibility of education to rapid technologi-
cal changes and would be of mutual
benefit to industries and the educational
system.

TeEAcHER TRAINING

The system of technical teacher training
should also reflect the impact of new
technologies and make provision for
effective, flexible re-training of teaching
personnel in pace with technological
changes and scientific discoveries. Besides
updating the teachers’ knowledge, their
teaching methods and skills need also
continuous upgrading.
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Education in the Present Tense:

Technology Phase in Nigeria.
Oxkouie T,

The Science and

ABSTRACT

The paper de.
education with emphas
Science and Technology Policy

s.crzbm the efforts of Nigeria in modernising its system of
ts on science and lechnology. The launching of the National
in 1987 is cited as the major thrust in this direction.

The paper specifically examines the provisions of this policy as it pertains to the
country’s education system. Some factors inhibiting the successful implementation
of its goals are also highlighted and actions initiated for overcoming the problems

of implementation are described.

Background

Education has long been recognised as
an instrument of change, not change for
its own sake but change for a better
living and future. The need for rapid
change can be traced to many factors
which include population growth, urbani-
zation, industrialisation, internationalism,
knowledge explosion and rising and
changing aspirations of human beings.
We have come to realise that education
of the present and the future must not be
isolated from the world of reality. It must
become a real-time, continuous and life
long process. A rcal-time¢ approach to
education is a plea for education that
copes with the impact of accelerating rate
of change in science, technology and
socicty; education that closes the imagi-
nary gap that exists between the w’(’)rld of
“.chool” and the world of “work”. The
notion that education takes place only in
schools is no longer valid.

Nigeria has indicated its rca(.iincss to
step into the phase of ecducation thlat.
emphasises science and technology — Ki‘
critical factors in the network of causcs l;)
change in the world of today = 317
launching the National Science an

7

Technology Policy: an attempt which is
seen as a reaffirmation of our faith in the
indisputable role of science and technology
in transforming the country into a self-
reliant and self-sustaining economy. Func-
tional education must be the answer and
emphasis has, therefore, been shifted frem
liberal education to science and techno-
logy-oriented education. This constitutes
“education in the present tense” which
forms the topic of this article.

The bid to fashion out an educational
system that would relate learning experi-
cnces provided under the auspices of the
school to those available outside it received
an impetus with the introduction of the
6-3-3-t system of education in the
country — the system of education which
became operational throughout Japan by
1948. Today, Japan is said to be at the
forefront of the world economy and is an
industrial giant. The contribution of the
National Curriculum Conference held in
Lagos in 1969 in introducing the reform
is noteworthy. The first rccommend‘e‘lu_on
adopted at the conference was that 'lhct:
content of Nigerian Education de;IS
reflect the past, the present an t\'tiICI:
future of a dynamic Nigerian socie e

Adu
terms of the role the individ al is expe
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i : srnization
to play in the present m()d(',tm/.a 7
proglsg‘ (Adarclegbe 1972 212). or

course, the past was said to be dominated

by the liberal education nl_ t.lu: BI.'l't].Sh
colonial masters and the (ahnstmn.;\hssm-
mn tune

naries and the present must be 1
with the realities of modern scientific and
technological socicty and ("apzﬂ?lc of
leading us to the future wh_1'r,h is un}_
predictable. However, many Nigerians o
note have warned against placing unduc
emphasis on science and _urchnnlngy".
Ikoku (1987), for instance, reiterated this
point when he remarked that:

“While science and technology are now
correctly being given the pride of place
in national development, there is need
to warn against an unhecalthy over-
emphasis of these disciplines to the
detriment of a balanced overall educa-
tional programme for the nation.”

Given these premises, this paper is
designed to explore the need for science
and technology education in Nigeria, and
also to examine the provisions of the
National Policy on Science and Techno-
logy as it relates to science and technology
education. Lastly, the paper makes a
recommendation on some of the ways to
realize the goals of the policy.

Need for Science and
Technology Education

It is science and technology that has
catapulted countries like America and
Russia to heights where they now dictate
to the whole world on what to do and
what not to do. The rest of the world is
watching helplessly from below, though
many such as India, Britain and Japan
are on their way to the top, if not already
there. The Soviet launching of the Sputnik
into space in 1958 stirred the imagination
of America in overhauling its educational
system-Massive aid was unleashed bv the
American government to improve educa-
tion. Much of this grant went into curri-
culum reform — the new mathematics,
science, foreign languages, social studies,
etc. Much money was also pumped into

Journal of Technical and Vocational Education

rescarch and development efforts. The
result was the successful launching of the
first manned rocket to the moon — the
Apollo.

It is noteworthy that though Russia was
the first to move into space, America was
the first to launch a manned rocket to the
moon, a feat attributed to the application
of advanced technology to a highly com-
plex problem. Based on the above theses,
Nigeria’s science cfforts should be geared
towards achieving the following (Ango,
1984 : 83)

— Scientific literacy for personal and
societal hecalth and survival;

— Societal — social life improvements
like standards of living and health;

— Technological advancement towards
vielding all the basic materials and
tools we need for survival and econo-
mic growth;

— Balanced living, especially social,
interactions and associations.

The application of science to solve human
problems — problems of food, shelter,
better education, improved health, increa-
sed industrial output, or more efficient
transportation and communications —
constitutes technology. Hence, we need
technology to design and develop machi-
nes that can extract our mineral resources;
to manufacture motor cars, aircrafts,
ships, rockets, etc., to develop mechanical
and chemical devices that can be used for
industrialization; to produce military
hardware; and to improve education
overall. It is pertinent to note that deci-
sions involving technology are made when
appropriate knowledge and experiences
are called upon. Hence, application of
technology requires a multi-disciplinary
team of experts who bring into focus their
wisdom and expertise to resolve human
problems effectively. All hope is that
Nigeria’s technological take-off will make
a ““soft-landing” in the world of our dream.
The flight must, as of necessity, be regu-

8
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lated by an appropriate educ

that is rooted in Sc ational policy

ience and Technology.

Education in the Present Tense

Nigeria’s effort
Huelld s ’ to l race 1
lopments in science o e
_ science and technol
crystallized i i onorogy has
8 nto a policy document —
* National Science and ‘Technol
Policy (NSTP) — which will, for somy
e . which will, for some
s 1(,ome, give dircction to the scienti-
ic and technological activities in this
u)ul!_nl}. lhc) highlights of the policy as
outlined by President Ibrahim Babangida
r;n027t'h July 1987 while launching the
rO million Naira National Science and
’Icc]n‘mlogy Fund include the following
(FMST News letter, 1987: 28):

the enhancement of scientific and
technological manpower develop-
ment;

(b) the development of a local capital
goods industry by initiating design,
development and copy-technology
activitics;

(¢) the exploitation, and utilization of
the nation’s material resources to
maximum cffect;

the unpackaging of imported tech-
nologics;

(¢) encouragement of 1pqa} rfsscarch
and development activitics i both
private and public sector cnters

prises;

of the masses 1n the

the involvement
and tech-

development of science
nology; and

(f)

the financing of the development of
Science and 'l:cchnnlngy through
and private sector contri-

(2

puhiic
butions.

cse highlights are con-
tained in the policy document. It is .th:;
objective of the policy that Nigenas
cducational system shall emphasize sc1cnce

The details of th

9

and technology at all levels. The strategics
for implementation of these broad policies
by our educational system include the
following (NSTP, 1986: 12-14):

(1) Lvolving programmes for the re-
cognition, encouragment, develop-
ment and promotion of scientific
and technological talents at all
levels;

Making it possible for the average
child to have early contact with the
concepts of, and materials related
to, scicnce and technology cven
beforc attaining primary school
age;

(i)

Ensuring a sound scicnce founda-
tion during the first six ycars of the

(iif)

6-3-3-4 cducational  structure
through
(@) Entrenchment of  science

teaching in the primary school
curriculum.

(b) Provision of adequate teaching
laboratory aids;

() Provision of well-trained and
well-motivated science teach-
ers; and

Introduction of gainful practi-
cal activities such as model-
making, handicrafts, garden-
ing and farming;

(d)

Ensuring that admission into Uni-
versities . and  Polytechnics  and,
Colleges ol Education, irrespective
of the proposed area ol specializa-
tion, cmphasizes  English and
Mathematics at  Senior School,
Certificate or equivalent levels.

(iv)

(v) Enforcing strictly an absolute mini-
" mum of 60:40 ratio ol science-based
disciplines to the humanities in
annual student enrolment into the
nation’s Universities, with a target
ratio of 70:30 by the year 1988
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which will correspond  with the
graduating year ol the first sct of
entrants o the new 6-3-3-1 cdu-
cation system;

Orienting scicnce and technology
curricula of Polytechnics and Colle-
ges of Technology to be less theore-
tical and more practical-based;

(vif) Strictly enforcing admission into
Polytechnics and Colleges of Tech-
nology to reflect a strong science
and technology bias aiming ulti-

!

maltely at not less than 809;
(viir) Imitiating and supporting continu-
ing cducation programmes aimed
at specific training for top-level sci-
entists, practising science teachers,
engineers and technologists;

(1x) science and

Developing special

technology  post-graduate  pro-
grammes 1n  Universities, Poly-
technics and Research Institutes

with the aim of forging an inroad
into the area of high technology;

(¥) Working towards establishing at
least one Trade Centre/Vocational
School in each Local Government
area of the country as a means ol
giving practical training in various
crafts towards improved cfficiency
and sell~employment;

Ensuring that adult education in-
cludes, in addition to learning how
to read and write, learning how
things around us work;

(x1)

Initiating and encouraging pro-
grammes for the training ol scienti-
fic and technical personnel on a
scale adequate for the {ulfilment of
the country’s needs in education,
agriculture, medicine, engineering,
industry, defence, etc.;

(x22)

Honouring deserving  scientists,
engineers and technologists in-
volved in science and technology

(x111)
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activitics with special awards, in
recognition ol their contributions as
an important component of the
strength ol the nation;

Encouraging Nigerian scientists,
engincers and technologists work-
ing outside the country to return
home and contribute to the deve-
lopment of scicnce and technology
in the nation;

(xiv)

Encouraging and promoting the
writing ol Mathematics and science
books at all levels; and

(x)

Iincouraging individual initiative
for the acquisition and dissemina-
tion of existing knowledge and for
the discovery of new knowledge.

(xvi)

A critical analysis of the above provisions
for the country’s cducational system leaves
one in no doubt that if these policies are
faithfully carried out with the co-operation
of all concerned, Nigeria can hope to step
into the twenty first century with an
unprecedented gusto.

Factors Inhibiting Effective
Implementation of the Policy

What the education in the present tense
in Nigeria is supposed to be, has been
stated in the immediate preceding section.
A clearer picture of what the situation
actually is at the moment can be deduced
from the table below which shows the
number of applicants indicating their
preferences for various disciplines for
admission through the Joint Admission
and Matriculation Board (JAMB) from
its inception in 1978 to 1987 — a period
of ten years. The records show that out
of about 1.3 million candidates who sought
for admission within the ten-year period
only 5%, (slightly above 80,000) indicated
preference for the sciences. The table is
constructed from the reports of Onuoha
(1987) as released by JAMB.
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Students’ Choice of Disciplines in the JAMB (1978—1987).

Discipline Number of Applicants Percentage of fotal
Social Sciences 211,037 15.5
Law 909,387 15.3
Fducation 183,338 13.4
Medical Sciences 178,811 13.1
Business Administration 167,630 2
Arts 153,237 11.4
Engineering and Allied Studies 138,583 10.1
* Pure Sciences Slightly over 80,000 5.0
Agriculture 52,912 3.9

Total 1.3 million 100.0

* the exact number was not indicated.

The above data speak for themsclves.
Out of 1.3 million applicants, only 5%
indicated preference for pure sciences,
15.59, (the highest) showed preference
for the Social Sciences, while Agriculture
attracted only 3.9%, making it the least-
desired-for discipline. This is a clear
indication that inspite of government
efforts to encourage the study of science
and technology, only very few students
opt for it. A possible reason for the above
preferences is offered by Akinbami (1987):

«It is not enough to force students to
read science through the official 60-40
er cent bias for science courses 1n our
higher institutions. The pertinent
westion is to examine the reason why
students have been drifting to the
arts and social sciences. The incontro-

vertible fact is that these courses

provide ready materials for the ad-

11

ministrative cadre which makes no
pretension to lording it over the
scientists, who are the endangered
species; their remunerations must be
reviewed upwards and their career
prospects must be enhanced”.

The country’s university dons are
another source of worry. Their stance 1s
made obvious by the communique re-
leased by the National Executive Council
(NEC) of the Academic Staff Union of
Universities (ASUU) after its executive
meeting at the Institute of Education,
Ahmadu Bello University, Zaria on 5th
and 6th December, 1986:

“NEC rejected the 60:40 science —
arts admission ratio into higher institu-
tions as both unscientific and counter-
productive. This artificial discrimina-
tion is aimed at throttling the radicalis-
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ing potential which the necessary
mutual interaction between humani-
ties and the sciences affords. The
iequitable ratio is also a ploy to cut
back on admission figures because, in
most cases, places allotted to sciences
which are not filled in the year are
not utilized by the humanities disci-
plines™ (ASUU, 1987:13).

- g1 a6 g
Contributing his own quota to the debate
on science and technology development
m Nigeria, Umeh (1987:8) opines:

“Any talk about technological advance-

ment of the nation, whether through
transfer  or otherwise, will remain
mere academic exercise, if due consi-
deration is not given to the mental
make-up of our people; a mental
make-up which from all indications is
anti-self-reliance. The truth is that
the term ‘selfrreliance’ frightens many
Nigerians right out of their skin.
Remember what devastating effect a
mere  fifteen month cmergency
period, for example, had on our
sophisticated’ life-stvles, and on our
psyche.  Who would tell us-ardent
consumers of imported luxury goods,
that Chinese people endured a whole
ten vears of ‘emergency period’ during
the late Chairman Mao's cultural
revolution there ?”’

What we can glean from our exposition
so far is that some factors are constituting
a stumbling block to “education in the
present tense : a general bias for the
arts and social sciences by a majority of
our students; the neglect of the scientists;
vested interest among those at the helm
of affairs, as shown by the stance of
ASUU: the general attitude of Nigerians
to the concept of self-reliance (through
science and technology). Other factors
include: shortage of qualified manpower
in science, engineering, and technology;
lack of funds: inadequate teaching and
learning materials and equipment both
within and outside our school environ-
ment; inadequate phyvsical facilities; poor
background and performance of students
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in scicnce and mathematics; the abstract
nature ol scientific concepts, laws ang
theories and their remotencess to the sensi.
bility of the students; unequitable alloca.
tion of the existing fiscal resources; govern.
ment policy — a particular government
in powcer may not cmphasize science and
technology cte.

Actions initiated for Implementation

A close scrutiny of the provisions of the
National Policy on Scicnce and Tech-
nology indicates that government  hag
mnppvd out pluns to overcome these
problems. All that is required is to back
words with action; otherwise all our talk
about science and technology will  de-
generate into NATO: no action, talk
only (Umch, 1987:8). It is onc thing to
fashion out a policy which looks good on
paper, and another to translate these
policies into concrete actions for everyone
to scc. The cra of lip-scrvice to the issues
related to science and technology should
be laid to rest.

It is gratifying to note some of the
government actions that have pointed the
way to an honest, guided route towards
putting some of the policies into visible
action—the launching of the 400 million
Naira Science and Technology Fund; the
proposal for the introduction of computer
education in the 41 “unity schools”
(Federal government colleges) ; the sinking
of 217.8 million Naira in the purchase of
introductory technology cquipment for
the 6-3-3-4 system of education nation-
wide; the proposal for the allocation of 59,
of the country’s annual budget to develop-
ment of science and technology; the plan
to establish National Centre for Mathe-
matics at Abuja to act as a resource centrc
for promoting post-graduate work in
Mathematics; series of seminars nn_d
svmposia aimed at extolling the desirabi-
lity of the pursuit of science and techno-
logy ecducation; an annual conduct of
science and technology week, the first of
which may take place in October this
vear; and so on. Another important
milestone is the inauguration of the
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National Council for Science and Techno
logy, among others, by the Ministry of
Science and ‘Technology, The functions
of the Council include the following:

(a) determination of policy jssues that
will allow the dcvc'lnpmcnt of
endogencous capability to be able
to absorb, adapt and develop
technologies to prevent our over-

dependence on technology impor-
tation; '

(b)

revicw of programmes, and pro-
posals from rescarch and develop-
ment institutions to achicve the
best results for this country;

(¢) encouragement of commercialisa-
tion of research and development
results for services and goods;

(d) formulation of policies and pro-

grammes that will  popularise

sctence and technology to create a

science and technology culture in

the society, thereby removing those

PRESENT TENSE

beliels and cultural hindrances to
development;;

(¢) mobilisation of our scicntists to the
challenges of socio-cconomic deve-
lopment.

Conclusion

An attempt was madec in this paper to
highlight the need for science and tech-
nology education in Nigeria. Attempt
was also made at exposing some of the
factors that inhibit smooth forward_pro-
gress. The provisions of the National
Science and Technology Policy, as they
relate to the expected contributions of the
country’s educational system were exhaus-
tively reported. It is hoped that if these
provisions are faithfully executed, _the
country will definitely be stepping into
the twenty-first century as a modern
nation with a clear vision. Our concern
for salvation through science and tech-
nology education forms the basis for
“education in the present tense’ in Nigeria
and this phase must be allowed to succeed.
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The Impact of Technological Change on Professional Work:
Perceptions of Teaching Staff in a College of Technical and

Further Education in Australia.

PavL C, Tiprert axp Davip F. TreEAGUST

ABSTRACT

The paper reports the findings of a study of the perceived impact of techno-
logical change on the Professionzl work of teaching staff in a large Australian
tertiary college of technical and Surther education. The study has focussed on the
impact of technological change on: teaching programmes, syllabus documentation,
technical expertise, relationships with industry, fteaching facilities and student
expectations. The outcomes indicate that the effects of technological change
are perceived as being experienced at varying levels in all teaching areas and some
of these effects are undermining progress in technical teaching. Recommendations
are provided for facilitating the incorporation of new technology into the profes-
sional work of lertiary technical college teaching staff. It is observed that the
broad issues that have emerged out of this study are of general relevance to

technical institutions throughout Australia.

Technical Change and Technical
Education in Australia

Technological change has had a marked
effect on the employment and economic
structure of both industrialised and non-
industrialised countries. In Australia, there
have been  significant changes in  the
occupational structure since the advent
of the clectronic age, highlighted by the
fact that many arcas of employment have
been reduced or made redundant. Fur-
thermore, new arcas of cmployment have
appeared and grown as a result of the
changing use ol technology in socicty.
Dawkins (1981) noted that for the period
1947-71, professional and technical occu-
pations increased by 2350 wlulc”thc
total work force grew by only 66%.
According to Jones (1982), this trend
appears to have accelerated in recent
years,

B

These changes in technology and the
subsequent new technical skills required
within the economy and work force,
impinge upon the courses offered by the
various educational authorities (Sungaila,
1983; Hull & Pedrotti, 1983). Changes
in technology are of particular importance
to the Technical and Further Education
(TAFL) sphere of tertiary technical
cducation which is largely concerned
with the preparation of technically orien-
ted and skilled people (Tognolini, 1984;
Whitehead, 1983). This is especially so
in recent years when there has been an
increasing awareness of the influence that
new technology is having on the social
and cconomic aspects of Australian society
(Jones, 1982). As highlighted earlier by
Toffler (1973), technological change in-
troduces new knowledge and processes to
society at an unprecedented rate. How-
ever, while there has been considerable
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. 1011 of
debate relating to the 1,“,_,”0(1::5;;2 the
new technology into TAFL Ftncw tech-
actual or perceived cffects ol A eralin
nology on technical teaching lﬂsf_ i e
has received little attc:}uon.gr ua'mucll
completion of this sll:d): in 19 3, | iy
larger study across TAFE COlngCL Tl
ghout Australia was conducted }which
(1987) “to investigate ways 1r} darly
experienced TAFE lecturers can regt o
update their technical knowledge : d
skills, with special reference to the drasFt)rv
technological changes occuring in 1industry
and commerce.”” Many of the recommen-

i » Hall are similar to
dations presented by Ha
those discussed in this paper.

In the decade since the Kangan (19{3)
report, technical and further cducation
in Australia has experienced a s1gn1ﬁcaflt
growth, both in student numbers and in
the range and scope of courses OfrCI'Cfi.
The total number of TAFE students in
Australia increased by more than 300,000
during the period 1975-80, to a total of
1,014,959. The academic staff during t'hls
period increased and currently consists
of the equivalent of 7,527 full-time
teachers (Australian Year Book, 1984).
The majority of TAFE courses in Australia
are offered as part-time and are usually
taken concurrently with employment.
However there is also provision for full-
time, and to a lesser extent, external study.
Programs are classified into six “streams”’
of study, namely, professional, para-profes-
sional, trades, other skilled, peparatory,
and adult education/non-vocational.

Issues addressed in the Study

This paper describes the perceived
impact of technological change on pro-
fessional work of teaching staff at
TAFE College in the State of
Australia. Six issues concerning the intro-
duction of new technology into TAFE
were identified from a review of related
literature by Tippett (1985). Data were

obtained by questionnaijres and inter-
views: A total of 1 i

a large
South

esponse rate of 689,

while 20 individual interviews

were
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conducted with teaching anq X

tive staff. Intcrvicw. transcrj Stra.
compared with questionnaiye o Vere
to improve valld}ty and reliability I;Onses
teachers’ perceptions. The six issueg o lh.e
dered are: Nsi.

Issue 1: The cffect of techpa .
change on TAFE Ologicy
programmes,

Issue 2: The influence of technol,;
cal change on the TAEI'
curriculum and syllabys E

Issue 3: The eflfect of technologica[
change on TAFE teacheyy
level of technical eXpertise.

Issue 4: The influence of technolgg;,
cal change on TAFE tea.
chers’ relationship wip, ihe
dustry.

Issue 5: The effect of technologica)
change on the adequacy of
TAFE teaching facilities,

Issue 6:

The effect of technologjcal

change on students’ expecta-
tions of TAFE courses.

Discussion of the Iss;;es and
Outcomes of the Study

Data relevant to the questionnaire are
presented from the 18 items in Table 1
while data relevant to the interviews are
presented from the 8 items in Table 2. A
discussion of the issues along with out-
comes of the study are now presented.

Issue 1:  The effect on TAFE programmes

The rate of technological change was
perceived to vary across the range of
TAFE programmes. In 'some COUTSES,
especially those related to the “hospita-
ity” industry, there was not a perceived
need for radical changes in the technology
associated with the courses offered. Hovl\f
Cver, in many TAFE courses, C§PCC'al)
those courses related to mechanical an

16
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TABLE 1: Questionnaire
on Six Issues Related to
Professional Work,

Results from Technical College Teachers (n--101)
the Perceived Impact of Technological Change on

ssues and : Percentage Responses
Issues and three items to assess each e

S ” A N D SD

1. Effect of technological change on TAFE
programnws,

711\ S 1
(1) Ru_cm_ changes in technology have had a
major influence on my arca of expertise 28 46 18 7 l

(2) I find it difficult to keep myv teaching
resources up-to-date ) 18 46 17 18 !

(3) I have successfully incorporated recent
technological advances into myv courses. 6 63

[ S]
rS
e}

0

o

Influence of technological change on the
TAFE curriculum and svllabus

(4) Recent changes in technology have
caused my svllabus to become obsolete 4 30 28 37

(& ]

(5) My syllabus assists in my efforts to in-
corporate new technology into my courses 5 35 3t 23 3

(6) The syllabus that I work with incorporates
aspects of new technology 11 48 16 23

N

3. Effect of technological change on TAFE teachers’
level of technical expertise

(7) As a result of recent technological advances
it is necessary for me to constantly upgrade
my subject knowledge 33 50 10 7 0

(8) Changes in technology have aflected my
level of technical expertise 20 46 19 14 1

(9) I have managed to maintain my technical
expertise despite technological change 2 16 27 51 4
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—— ach
Issues and three items 1o assess ¢

. on TAFE
4. Influence of tcc‘hnﬂlogl(‘“l change

teachers’ relationship with industry
d by industry

N ~OCCSSCS USCe
(10) Equipment and pr heo T started

have changed dramatically si

Percentage Responges

¢ 32 44 13 13 0
teaching
. i 1 tact
11) 1 find it difficult to maintain con 39
.l with new trends in industry d 24 27 1
(12) 1 have kept in touch with the latest - o
technology in local industry 2 15 25 52 6
5. Effect of technological change on the adequacy
of TAFE teaching facilities
(13) Advances in technology }.u'nfe changed
the equipment and facilities that I
require to teach the subject effectively 17 35 15 12 ]
(14) Tt is difficult for me to teach courses
which are up-to-date using existing
facilities 14 40 14 29 3
(15) In my area of expertise there is a conti-
nuous review of teaching facilities to
ensure technoloical relevance 5 24 30 34 7
6. Effect of technological change on students’
expectations of TAFE courses
(16) Technological advances have influenced
student expectations of my course 19 50 22 9 0
(17) Some of my students have more access
to technological advances than I do 16 61 11 10 9
(18) T have managed to meet student expec-
:zct)tl;?Sr;: of technological relevance in my
) 1 12 a1 56 0
Note: SA— strongly agree, A
e, —a . v g .
SD — strongly disagree, gree,  N—mno opinion, D — disagree,
Journal of Technical and Vocational Education
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TA!;LE 2: }ntervie“_r Results (n—20) Related to the Effect of New Technology
on Teachers’ Professional Work and Teachers’ Evaluation of the Introduction

of New Technology in a TAFE College.

Interview Topic

Percentage Responses

(b)
Evaluation of
the Introduction
of New Technology

(a)
Effect of New
Technology on
Teachers’ Pro-

Jessional Work

1. Changes in arca of expertise/courses
as a result of new technology

Introduction of new technology into
the syllabus

| g

3. Degree of industrial liaison/relations
with industry

4, Effect on TAFE teaching facilities to
include new technology

VL — very large: L — large;

VS — very successful:

Note:

electronic engineering, therc have been
dramatic changes which reflect the scope
and level of new technology being intro-
duced and applied in industry on a
continuing basis. Such courses include
micro-electronics, computer aided design,
computer aided manufacture, digital con-
trol, and the use of new and improved
materials for manufactured products.

results indicated general
agreement among the TAFE teachers
that new technology is affecting their day
to day teaching. While these changes were
considered to be somewhat complex, 749
perceived the introduction of new tech-
nology to be a positive aspect of their
professional activities (item 1) with 699%,
considering that they had successfully

Questionnaire

19

N — no opinion;

S — successful;

VL L N S Vs S N U

9 65 10 5 5 65 30 0

0 50 20 30 0 35 25 40

15 55 20 10 5 45 20 30

95 55 10 10 0 25 25 50
S — small.

N — no opinion; U — unsuccessful

introduced new technology into their
courses (item 3). However, 649, of these
TAFE teachers had difliculty keeping
their teaching resources up to date while

199/, did not (item 2).

The view that new technology has a
major influence on TAFE programmes
was supported by 85 %of interviewees who
considered that new technology has had a
large effect on their area of expertise over
the past 5 vears (item la). In addition,
709, of those interviewed considered that
they had successfully, introduced new
technology into their courses over the last
5 years (item 1 b). Courses dealing with
the application of new technology include
computing, plastics, micro-electronics and
robotics. One interviewee considered that:
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Courses have changed (lrnlllm“"‘]hl
in some arcas in the way we teach s
what we have to teach. This has rv;lll‘)_
come through the use of the computcl
in the design and manufacture of plant
and components. The impact_has been
fairly dramatic over the past 5 years.

Ourcome 1:  The positive finding that
a large percentage of TAFL teachers arc
inlrn(lucing new technology into I_l““'
courses has important conscquences since
concerns have been expressed  (Jones,
1982; Sekhon 1982; Stranks 19835
Whitehead, 1983) about the ability of
TAFE teachers to adapt to change.
Issue 2: The influence on the TAFE

curriculum and syllabus

The TAFE teachers appearcd to_bc
attempting to incorporate technological
advances into their courses but the level
and scope of syllabus documentation
available to them varied from course to
course. New technologyv has had a signi-
ficant effect on the syllabus of 599, of
respondents (item 6). Teachers were, how-
ever, divided in their opinions of the
obsolescence of material in the syllabus,
and on how well their syllabus reflected
changes in technology (item 4). Responses
varied for how well the syllabus reflected
new technological trends; 40 considered
the syllabus to be very supportive, while
269, considered that it constrained their
efforts to up-date courses (item 5). Inter-
view data confirmed the questionnaire
results; 509, of interviewees said that
advances in technology had affected their
curriculum to a large extent, while 309,
considered the changes to be small in
nature (item 2a). Opinion was divided
on the effectiveness of the curriculum in
reflecting these changes; 359%, indicated
that their syllabus had successfully incor-
porated new technology, while 409/,
considered it had been unsuccessfyl (itcfn
2b). Several teachers commented on the
excessive time required to initiate and
adopt curriculum change. This point was
highlighted by one interviewee, who
stated that .
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The curriculum structure
designed for a flexible respopg, Inqt
designed for a rigid, t

RCC(’)llntab_ R\
response. The model is that vou ilit

to industry and find oyt Whatnlout
want. Then you come back apgq el']ey
a course to meet those needs. Thensfgn
get it all written, then approved ¥
accredited, and then yoy teach i?nd
Too late!. ... gone; gone long agol
Indeed, the literature highlig}ns th
problems  associated with curricll]ue
development and syllabus documcmatim
in TAFE and the need for COnsmon
course review (Bates, 1979), Curricy] nt
development procedures that enable
flexible response to change are S“Ppor:gg
by Pulsford (1984) and Singh ]
Shannon (1980).

OutcoMmE 2: The results of this study
highlight the importance of a curriculyyy,
process that assists with up to date syllabus
documentation. The TAFE teachers
this study expressed concern for ap im-
provement in the responsiveness of (he
TAFE curriculum process.

Issue 3: The effect on TAFE leachers® lopel

of Technical expertise

Questionnaire data indicated that 830,
of the teachers considered it necessary to
constantly up-grade their subject know-
ledge while only 7°, did not (item 7).
Sixty six per cent of respondents consi-
dered that new technology had affected
their level of expertise while 150 o disagreed
(item 8). In fact, 559, responded that
they had been unsuccessful in maintaining
their level of expertise (item 9). The
teachers are in general agreement on how
new technology is affecting their profes-
sional work, and the need to constantly
upgrade their technical expertise. Onc
interviewee addressed this when he stated.

Just to stay up to date with whatever
ficld you are in requires constant work..
I find it very exciting. New technology
is exciting. It requires a lot of work 10
get up to speed, but once you are there,
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provided you concentrae

to i . b on that are:
it is relatively ecasier to at area,

stay there.

However, during several
comment was made that TAFE teachers
are not making full use of the technolo icr;
up'da““g opportunities that are rurrfnt?'
available 10 them. Bates (1979 (" -:\*
(1979), Keeves (1982 and Stranke ‘}‘-;??3:\
consider that many teachers in I‘\H'
have not maintained the level of t(‘(‘.}l;'li(‘ 1
experuse necessary for them 1o cffective
conduct up to date courses,

Interviews,

al
ly

OutcoME 3: This study confirms the
necessity for TAFE teachers 10 maintain
their level of technical expertise, and
concurs with the opinion that manv TAFLE
teachers have not maintained a sufficient
level of expertise to adequately introduce
new technology into their courses.

Issue 4: The infuence on TAFE teachers’
relationship with industry
TAFL teachers found it diflicult to

maintain contact with industry and to
keep in contact with technological
advances. The questionnaire data indi-
cated that 769 of teachers perceived that
there have been significant changes in
the processes and equipment used in
industry since they had begun their
teaching career in TAFE (item 10). A
large percentage (38°,) of respondents
considered themselves 1o be out of touch
with the latest technology in their area
(item 12). In addition, almost hall’ of the
sample (48°,) considered that it was
difficult for them to maintain contact
with industry (item I1).

The data from interviews supported
these findings, although the aspect of
the teacher’s responsibility in maintaining
liaison was an issue of some debate. Of
those interviewed, 709, considered that
maintaining contact with industry was
important (item 3a). The response related
to the success of maintaining their 1in-
dustrial liaison varied, with 509, consi-
dering their activities in this area to have
been successful, and 309, disagreeing
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(item 3b). The lack of motivation for
TAFE staff to undertake professional
development programmes appeared to be
a factor for the apparent low level of
successful industrial haison. One  inter-
viewee highlighted the problem of motiva-
tion when he stated:

The Department has allowed staft
time off to go into industry. A look at
the records shows that not many of
them take it up.. Maybe it's the
problem that they are not encouraged
with any incentives. They are going to
get their salary, irrespective of what the
situation is.

In addition, the issue of part-time
teachers in TAFE was a recurring com-
ment in the interviews, since part-time
staff were seen as a valuable source of
information and expertise in relation to
new technology. One interviewee high-
lighted this point when he stated:

It is a matter of monitoring what we
pereeive industry needs, and trying to
find staff who are competent o perform
the tasks expected of them. 1 would still
maintain some  form of hourly paid
instructor. It’s our job to impress upon
the Department that it’s our life line., .
I see that as another aspect or major
thrust to keep our credibility.

Indeed, the literature advocates a
strong liaison between TALE teachers and
industry as a method of improving the
teachers” level of expertise and is an
essential aspect of the TAFE tcachers’
professional role (Flower and Russel, 1983 ;
Keeves, 1982; Schneider, 1984).

Outcome 4: The results of this study
point to the need for an ongoing pro-
gramme of industrial liaison for TAFE
teachers; the current level of liaison
between teachers and industry is consi-
dered inadequate.

Issue 5: The effect on the adequacy of TAFE
teaching facilities :

TAFE teachers were concerned at the
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availability of adequate facilities  for
cffective teaching of courses involving
new technolegy. Most teachers (729,)
considered that new technology has hf\(l
a significant effect on the teaching lacilities
that they required (item 13). Opinion was
divided as to the effect of these facilites
on the teacher’s prolessional activities,
with 54° of the sample considering the
facilities to be a constraint while 329,
saw them as assisting (item 14). Twenty
nine per cent ol teachers agreed that a
continuous review and up-dating of teach-
ing facilities in their area of expertise was
taking place while 429, disagreed (item
13).

The interview results supported the
concerns expressed in the survey about
the availabilitv of adequate teaching facili-
ties. Of those interviewed, 80, considered
that the equipment required for their
teaching acuvities had been influenced to
a large degree by new technology (item
4a). In addition, 50°, responded that the
existing facilities were inadequate for their
requirements (item 4b). One interviewee
considered that:

Although the Department makes a
token effort to enable schools to trade
in their obsolete equipment to update
it, it wouldn’t be able 1o provide
enough finance to do that adequately . .
It’s nowhere near enough to do it justice
because technology is moving so fast
that we can’t really keep up to date.

The literature also recognises the need
for changes in up to date equipment as a
result of recent technological advances
(Davis and Golen, 1983; Dudley, 1982;
Swain and Cappo, 1980).

OutcoMmE 5: Overall, the results of
this study indicate that TAFE teachers
placed central importance on the role of
teaching facilities in tke introduction of
TAFE courses based on new technology.

Issue 6:  The effect on students’ expectations

of TAFE courses

Journal of Technical and Vocational Education

Sixty nine per cent of teachers COnyj.
dered that students expect TAFE couryey
to be upgraded as a resalt of new teel,.
nology while only 9% disagreed (e,
16). In addition, only 13 considered
that they had met the inereased techn.
logical expectations of their students while
67, considered they had not (itemn 18,
Seventy seven per cent of respondents
considered that their students had more
access to new technology than they did
(item 17), Comments made on  (he
changing nature ol the students attending
TAFE courses, identified the inecreased
expectations of TAFE students, T'he effect
that T'AFE students were having on the
teachers who are involved in technology-
based courses was highlighted by one
interviewee who stated:

.. would suspect that students
coming into TAFLE now are the new
generation, they expect computing to
be par for the course, and [ suspect
that their expectations are higher,

The literature agrees with these senti-
ments, including Byrne and Nagel (1980)
and Dawkins (1981) who consider that
students now expect a higher level of
technology to be included in ‘T'AFL
courses.

Outcome 6: The results of the study
support these literature findings and show
that the teachers surveyed hold the view
that the changing nature of technology
and processes used at the workplace have
increased  the technological expectations
of students attending TAFE courses.

Recommendations

Recommendations derived from an
analysis of the results of the questionnaire
and interviews relate dircctly to the TAFE
Chllege which participated in the study,
but the broad issues may be relevant to
institutions of a similar context. The

recommendations are summarised in point
form:

* Arcas of study within TAFLE that are
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subject to rapid technologic
should be identified and auc)
to initiatc the processey required 1o
increase the level of l_f.:(:hnralngy ;tv'lil
able to the teachers and stude ail-
these arcas. This may include ine
resources 1o maintain the technological
level of study in areas seen as being \’/i{al
to the community and the economy,

al change
mpts made

nts in
imncreased

Technical stafl' development activitjes
and staff training and retraining should
be carried out on a regular and conti-
nuous basis. Such a scheme may involve
the conversion of a proportion of the
TAFE teacher’s existing  recreation
leave to a fixed period of technological
update time.

A criterion for the selection and promo-
tion of new college teaching staff should
be the demonstrated ability of the
candidate to have responded effectively
to changes in industry. The ability to
respond to technological change should
be a central part in the sclection of
TAFE tcachers. This focus may include
such areas as a rccord of continued
studies, recent industrial liaison or
experience, and involvement in related
professional associations.

More incentives and opportunities
should be provided for teaching staff
to update their technical and techno-
logical expertise. These may take the
form of regular visits or secondments
to the related industry for extended
periods. In addition, the level of techni-
cal expertisc could be improved by
encouraging teaching staff to become
more involved with conferences and
consulting activities. However, it was
also noted that stafl development 1s a
dual responsibility between the I'AFL
teacher and the employer, and that
this dual responsibility has increased
with rapid technological change.

The curriculum development process
needs to be streamlined to allow fo?r
the rapid introduction of changes in
course content as a result of advances
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in technology. Thus, curriculum docu-
mentation could well consist of a “core”
of theoretical principles relating to an
arca of study. This would enable a more
flexible approach to incorporating up
to date applications of new technology
in the curriculum. The use of clective
subjects which may be casily restruc-
tured as technology changes can be an
example of a flexible curriculum.

Teaching stafl require  further  en-
couragement to read the appropriate

journals and manufacturer’s literature

related to their area. Journals were
considered by several interviewees to
bea prime source of information related
to  technological advances in  their
tcaching areas, Such a scheme may
include journal circulation and access
strategies involving the TAFE college
library which would epable teaching
staff to become more familiar with new
trends and equipment used both locally,
nationally and overscas.

There is an urgent need to upgrade the
facilities in @ number of teaching areas,
especially those long-established teach-
ing arcas where recent rapid changes
in technology have been most evident
such as mechanical engincering. A
form of “life-cycle” costing on major
equipment should lead to the replace-
ment of equipment at a time scale
related to the rate of change in the area.

The need for increased student access
to large-scale high technology equip-
ment may be through the co.operative
efforts between TAIL and industry.
The use of leased equipment, shared
equipment, or organised student activi-
ties in off-campus locations where high
technology equipment is available could
cnable a greater degree of staff and
student access to state of the art facili-
ties.

Conclusions

The results of this study have high-

lighted the perceived effects that tech-
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nological change is having on the Pr({ll(;
sional work of TAI'L tcachers in onc 24 | l(;
college. While the findings arc ﬂ]"P]‘CE})}

to other TALE colleges which offer tec 1:
nology-based courses, a study 10 examine
the actual effects of new !cclmolog.y
within TAFE would nced to focus more
fincly on the teaching and lcarl“.ng
processes within the classroom. A serics

of staff’ development and administrative

ID F. TREAGUST

recommendations derived from the re
may assist TAFL administrators insu[ts
introduction of technological ad"anccsthc
focusing on the prolessional wop) i
responsibilities of the TAFE 1Cachn
It is apparent that, in the final any) er,
the TAFE tecacher plays a crucia] m]ﬁs{s,
the success, or otherwise, of the ingrog i
tion of technological change within TA%‘E

in Australia.
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Nigerian Student.s in Technical Teacher Training in U.S.A.
— Are they Getting What they Expect?

Ococunukwu T. I. AND WorLansky W. D.

ABSTRACT

The paper reports the finlings of a study investigating the expectations
of. f/tc. Technical Teacher Training Program (TTTP) participants, who are
Nigerian teachers senl to United Stales collége.r and universilies lo receive training
under l!/ze program. The study has identifizd the expectations of the participants
i.fegar.dmg the technical components of the program and found that 70% of the
identi fizd expectations are being met by the technical course offerings of the colleges
and universities involved with the program. It is also observed that the participants’
expectations regardizg the practical aspects of the technical component are not met as
adequately as theoretical aspects and the related areas. The paper concludes with
useful recommendations with regard to effective planning, implementation -and

evaluation of the TTTP.

Introduction

One of the greatest problems facing
Nigeria has been the shortage of a skilled
work force. This problem is a result of
the country’s educational system which
has placed little or no emphasis on techni-
cal education in some parts of the country.
To tackle the problem of shortages in the
skilled work force, the Federal Govern-
ment of Nigeria (FGN) introduced a new
policy on cducation which emphasized
vocation education at the seccondary
school level. In order to provide enough
technical teachers for the vocational
programs, the FGN established the Tech-
nical Teacher Training Program (T TTP)
with the cooperation of the United States
Government. Since 1981, Nigeria has
been sending approximately 250 students
every year to be trained in United States
colleges and upiversitics.

To provide adequate and proper train-

ing for students requires, among other
things, knowledge of pupils’ needs and

27

expectations. In an extensive review of
the literature on foreign students in the
U.S., Spaulding and Flack (1976) found
that “few studies related to or involved
academic departments in such a way as
to acquaint academic staff with the learn-
ing needs of foreign students or to suggest
solutions to difficulties stemming {rom
personal or academic background diffe-
rences...”” (p. 43)

Problem of the Study

The problems addressed in this study
were first, an investigation of expectations
of Nigerian students (within TTTP) of
the technical component of the TTTP in
U.S. colleges and universities, and second,
the extent to which those expectations
were being met by the U.S. institutions
participating in the program.

Purpose of the Study

This study was designed to make avail-
able information regarding TTTP partici-
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pants’ expectations of the t(:clzr}ica[ com-
ponent of the program in U.S. colleges
and universities. It was also designed to
determine whether the technical com-
poncnt cxpectations arc being met by the
technical course offerings of the U.S.
colleges and universities participating in
the jointly administered program.

Review of Literature

Students  entering any  cducational
program tend to have somc expectations
of what they will get from the program.
Based on previous experiences and know-
ledge, people tend to anticipate the
outcome of some situation they are about
to face. Bassano (1985) found in a survey
of ESL students in American LEnglish as
a Second Language class that students do
have expectations and preferences related
to skills development. Gigliotti (1987)
contended that the expectation people
bring to a setting can affect their be-
haviour and outcomes. He went further
to state:

...students would enter a class with
expectations about what benefits they
will obtain. Whether the expectations
arc unmct, met or surpassed will affect
students’ feeling about relations. Unmet
cxpectations may produce disappoint-
ment, a sense of unfairness and anger.
Expectations which are met or sur-
passed may produce varying emotions
ranging from a sense of fairness to
pleasurc and even indebtedness (Gig-
liotti, 1987, p. 365).

Students’ expectations have been found
to be an important factor in their academic
performance. Expectations for success are
important determinants of their actual
performance. Lntwisle and Webster
(1973) observed that cither as the major
independent variable or as an intervening
variable, expectations have been involved
as the explanation for a large number of
results involving students’ academic per-
formance.

To be successful in any program,

Journal of Technical and Vocational Education

participants have to take the program,
offerings scriously and try to do their best.
Participants’ expectations about the evengs
that will take place in the program are
found to be directly related to the S€rioys.
ness with which  they will participaye
in those cvents (Book, Byers and F reeman,
1983).

Considering the foregoing review of
literature, onc can safely suggest thag a
thorough understanding of students’ ey.
pectations is necessary for proper program
planning. There is a nced to consider
students’ expectations when data are bcing
collected for program/curriculum plan-
ning.

Methodology
Population|Sample

The population for this study consisted
of Nigerian students participating in
TTTP in United States colleges and uni-
versities. The participants were formerly
technical teachers and administrators jn
Nigerian schools and colleges. The sample
for the study was made up of two hundred
and fifteen Nigerian students within the
TTTP who completed at least two
semesters in the program.

Instrument for Data Collection

The instrument used for collecting data
was a questionnaire. Questionnaire items
were gencrated by the researchers from
literature (LeBlanc and Cap, 1986;
Nwoke, 1986; and Spragg, 1984) and by
brainstorming with  Nigerian students
within the TTTP at Iowa State University.
The items in the questionnaire addressed
TTTP participants’ expectations of the
technical component of the program.
There were twenty items grouped under
three sections — Practical Aspects, Theo-
rctical Aspects, and Reclated Areas. A
nine-point scale was used for the response
mode. The instrument was validated by a
pancl of experts comprising three profes-
sors at Iowa State University.
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Data Collection and Analysis

The method wed for data collection
. nailed o P : 1=
was a mailed questionnaire. Out of 215
guestionnaires sent out, 137 (63.72v;

&l Y 40
were returned and provided data for the

: . . and percentages;.
Five was established as the threshold limit

ale of 1 to 9 for deciding met
1. ANV SPSSX package was
used for the statistical analysis of the data.

Findings

Major findings of this study include
results of descriptive analysis of (a) TTTP
participants’ expectations and (§) the
extent TTTP participants’ expectations
are met.

TTTP Participants” Expectations.

The respondents were asked in the
questionnaires to indicate the expecta-
tions that did not apply to them from a
list of expectations as well as those that
did. Table 1 shows results of analyses of
the participants’ responses.

TABLE 1: Frequencies and percentages of responses to listed expectations.

Responses
Expectations Not expected  Expected
(%)* (%)*
1. Involved in technical laboratory/shop practices in my 0 137
area of specialization (0) (100)
9 Azke use of different hand tools commonly used by 2 135
technically skilled persons (1.5) (98.5)
3. Exposed to the use of varied portable machine tools 0 157
in my area of specialization (0) (100)
4. Exposed to the use of varied heavy/complex machine 3 134
1o0ls in my area of specialization (2.2) (97.8)
5. Provided opportunities to go on field trips to
industrial establishment(s) in my area of specializa- 1 136
tion (0.7) (99.3)
6. Provided opportunities to plan and construct 3 134
practical projects (2.2) (97.8)
7 Given hands-on experiences on the application of 2 135
new high technology in my arca (1.3) (98.3)
8. Highly skilled in my arca of specialization by the 1 136
end of the program (0.7) (99.3)
4 iven an i th knowledge of the content area 0 137
¢. Given an in-depth edg (0) (100)

of my specialization
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Responses

Expectations Not expected  Expected

(%0)? (%)®

10. Introduced to new developments in my area of 0 137
specialization (0) (100)

11. Given basic kncwledge in my area of specialization 5 132
(3.6) (96.4)

12. Given an in-depth knowledge of safety practices 2 135
related to my area (1.5) (98.3)

13. Given opportunity to take technical courses in other 3 134
areas of interest to me (2.2) (97.8)

14. Given practical training that is related to Nigeria’s needs 4 133
(2.9) (97.1)

15. Given an in-depth knowledge of industrial processes 3 134
(2.2) (97.8)

16. Given an in-depth knowledge of industrial 1 136
laboratory/workshop management (0.7) (99.3)

17. Given more exposure to technical courses as opposed 5 132
to professional courses (3.6) (96.4)

aNumbers in parentheses are expressed in percentages.
Table 1 indicates that over 959, of the Other expectations the respondents

respondents had items 1 through 17 as stated that were not listed in the question-
their expectations of the technical com- naire are:

ponentsdof' t}ée jI'TTP. All the respondents 1. Exposed to an organized intern-
expected to De: ship/industrial attachment in area
1. involved in laboratory/shop prac- of specialization.

tices in their areas of specialization;
2. Exposed to student teaching prac-
2. exposed to the use of varied portable ticc.

machine tools in their areas of

specialization; 3. Developed new ideas in field of

specialization.
3. given an in-depth knowledge of the

content area of their areas of specia- 4. Exposed to modern innovations in
lization; and area of specialization.

4. introduced to new developments in 5. Exposed to the use of computer in
their areas of specialization. area of specialization.
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on a scale of one to nine the extent to
which their identified expectations  are
met by the technical course oflerings of
Extent to which the expectations are met t!"' TTTPin U.S. colleges and universi-

ties. Analyses of responses to the expecta-
tion statements are prcscnm(l in Table 2.

' The mnil frequently oceurring expecta-
tion was, ‘involvement in a well-planned
and organized internship program’,

The respondents were asked to rate

TABLE 2: Mean and standard deviation of ratings of the extent expectations
of TTTP participants are being met by the technical course offerings of U.S.

colleges and universities.

_ No.of Overall
Expectations Responses mean S.D.

Practical Aspect:

1. Involved in technical laboratory/shop
practices in my area of specialization 137 5.02 2.07

Make use of different hand tools
commonly used by technically skilled
131 4.88 2.15

persons

12

3. Exposcd to the use of varied portable
machine tools in my ared of specializa-
135 4.81 2,15

tion

:&.

Exposed to the use of varied heavy/
complex machine tools in my area of .
134 4,58 2.16

spacialization

5. Provided opportunities t2 ga on field
trips to industrial establishment(s) in

-y . ( 4 0«
my area of specialization 132 4.67 2.26

6. Provided opportunities Lo plan and 131 518 92.06

construct practical projects

7. Given hands-on experience on the
application of new high technology 1n

my area

4.62 2,25

of

8. Highly skilled in my arca :
of the 135 5.19 2.21

specialization by the end
program

Theoretical Aspect:

9. Given an in-depth knowledg? of the 137 5.3) 1.84

content area nfspeciﬂlizatian
Issue H—'88
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Expectations

10.  Introduced to new developments in
my area of specialization

ig 18
specialization

Related Area:

12

—

practices related to my area

13.  Given opportunity to take technical

courses in other areas of interest to me

14.  Given practical training that is related

to Nigeria's needs

15. Given an in-depth knowledge of
industrial processes

16. Given an in-depth knowledge of
industrial laboratory/workshop
management

Given more exposure to technical
courses as opposed to professional

courses

Given basic knowledge in my area of

Given an in-depth knowledge of safety

No. of Overall

Responses mean S.D,
136 5.48 1.94
131 5.36 1.83
135 5.73 1.81
134 6.08 1.95
130 5.01 2.22
133 3.26 2.04
135 5.56 1.96
128 5.38 1.97

Table 2 shows that 12 (70.6%,) of the
17 listed expectations recorded mean
ratings above 5. Item 13, “Given oppor-
tunity to take technical  courses
in other areas of interest to me,” has the
highest mean rating of 6.08, followed by
item 12, “Given an in-depth knowledge
of safety practices related to my area,”
with a mean rating of 35.73. A close
examination of the results in Table 2 shows
that 5 of the 8 expectations relating to the
“Practical Aspects” section have mean

ratings lower than 3.

Discusston

The findings reported in Table |1
indicate that over 959, of the respondents

Fournal of Technical and Vocational Education

identified the 17 statements of expecta-
tions as being among their expectations
of the technical component of the TTTP
in U.S. colleges and universities. The
high percentage of the respondents who
identified the statements in the **Practical
Aspects” section suggests that TTTP
participants are fully aware of the im-
portance of practical work in contempo-
rary Nigeria’s economy. This awareness
is in line with the demands of the New
National Policy on Education regarding

vocational courses.

Table 2 shows that the technical course
offerings of the TTTP in U.S. colleges
and universities met 709 of the expecta-
tions of the TTTP participants. How-
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ever, the findings also show that the
',xp(.(gmlion;i regarding  the "Pr;u‘lit‘uf
Aspects” of the technical component had
ratings slightly below 5 on a seale of 1 ln“)
This suggests that TT'TP |mrlir'i|);ml~;;
expectations regarding the practical as-
pects of the technical component were
not met as adequately as the other t\‘w;
components.

Conclusions

All the expectation statements reported

in Table 1 emerged as the expectations of

TTTP participants of the technical com-
ponent of TTTP in United States colleges
and universities. The participants  also
expected to be involved ina well organi-
zed internship program. '

Based on the research findings presented
in Table 2. 709, of the expectations of
TTTP participants_were met by the
technical course offerings at the U.S.
colleges and universities involved with

the program.

following recommendations are made by
the rescarchers:

[, ‘The expectations of TTTP partici-
sants identified in this study should
Iw considered in the screening and
selection  process ol - prospective
participants.

2. The Agency for [nternational Deve-
lopment  (AID) should take into
consideration the identified expecta-
tions when placing TTTP partici-
pants in institutions.

3. Universities involved in T'TTP
should, among other things, con-
sider the expectations of the partici-
pants when planning their pro-
grams.

4. Efforts should be made to provide
TTTP participants with hands-on
experience in the use of heavy/
complex modern machine tools in
their respective specialities.

5. A follow-up of graduates from
Recommendations TTTP to identify their progress
and impact on technical education
Based on the findings of this study, the in Nigeria should be made.
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Skilis _Development Training in the Consultancy Mode— An
Experience in Ecuador*

H. S. BiiorLa

ABSTRACT

_ In this paper, the author presents the Case Study of a new approach for
ﬂTOJM{ design, which he adopted for a project in Feuador involving  training
planning and training design for development of technical skills of workers.
Following the dialeclical mode, he analyses the planner system, the initial set of
objectives and the adopler system and lists the delerminants of lraining planning
that would guide training design. He then develops a ‘model of training in the
consultancy mode’ consisting of five stages—demand, diagnosis, definition, design
and delivery. He concludes by pointing out the anticipated problems as well as
prospects in adopting this new approach.

The purpose of this paper is two-fold:
First, it will be suggested that the practi-
tioners of instructional systems technology
should let go of the ideology of logical-
positivism and should adopt instecad the
creative ideology  of logico-dialectics,
thereby covering both the logical and the
dialectical in educational change. This

Introduction

Training design is an exercise in instruc-
tional “systems” technology and should,
therefore, involve systems thinking and
systems practice. The current theory and
practice of instructional systems techno-
logy, however, is less systemic and morc

systematic. Its creative ideology is that
of logical positivism. The basic design
theme is to “program” the }rachmg-‘
learning process.  Most  practioners ol
instructional  systems  technology look
inward to instructional systems compos
nents rather than outward to the social
system that surrounds the 1’otal ll‘l:ll‘ll'(?-
tional enterprisc. The ‘system” 1
instructional  systems tcchnnl_ngy s
narrowly defined as the sctting in which

instructional messages arc received

* This paper I:t"_i'_;l;;l;f(l lo ”tt.’. Figh
Conference conducted n collaboration u'zl_lz the
Fducation, University of Texas al Austin,
National Center for Research in b
Ohio, October 15-17, 1985.

35

new ideology will enable them to take a
hroader view ol systems and give them
the ability to put a “frame on the flux”
of social reality. As a corollary, it will be
proposed that the process of “training
planning” should always precede the
process of “training design” so that the
larger socio-political and economic issues
as well as some purely technical considera-
tions can be taken into account. The
issues to be faced in a training design
exercise may include recruitment pools,

th Nationwide Vocational Education Dissemination
Research and Development Centre  for Teacher
by the National Academy for Vocational Fiducation,
Jocational Education, The Ohio State University, Columbus,
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class basis of occupations, insliluliopal
settings of training and of work, incentive
structures and distribution of rewards ol
productivity between employers and em-
ployees, and, (inally, the political economy
ol development in the country.

Second, the promise of what is called
the model of “training in the consultancy
mode”  will be  described and  bricly
discussed, Tt will be demonstrated that
the contextually-correct approach to train-
ing design is indeed embedded in its own
context. The process ol training planning
simply uncovers conditions that compel
the choice of a particular training design
to fulfil specific training needs in a given
context.

Two cautions must be offered before
the casc study of training planning and
training design for the development of
technical skills of workers in Ecuador is
presented.,

The case study need not be considered
premature simply because there has been
no implementation; and, therefore, there
arc no findings to report on the effective-
ness of the training design. Indeed, the
project has not even heen approved yet;
and must go through a long cycle of
development and  reviews belore it s
even submitted for approval to the donor
and the recipient governments. What is
presented here, then, is a study ol the
processes of training planning and training
design in an initial stage (2). It is done so
in the hope that the case study has some-
thing to teach to educational planners in

general, and to planners and designers of

instructional technology systems in parti-
cular.

The second caution is about the genera-
lizability of the models presented. The
two models of training planning and
training design should not be viewed as
heing either  culture-bound, or sector-
bound. Each model will apply equally
well to socicties other than Fcuador —
socictics both developed and developing.
Each model, again, will be found relevant

Journal of Technical and Vocational Education

to instructional situations both in-school
and out-of-school, from formal scheoling,
through distance education, to family
planning and agricultural extension.

The Case

In Junc 1983, the author was invited
to join a group of consultants in the
preparation of a Project Identification
Document (PID) for USAID/Ecuador
for a possible vocational skills development
project to be implement in Ecuador (3).
The initial communication identified a
serious lack of adequately trained workers
in the small and medium sized enterprises
(SME’s) in the industrial, service, com-
mercial and agricultural sectors of the
Ecuadorian economy, resulting in serious
constraints on production, productivity
and employment. The USAID/Ecuador
wished to examine the feasibility of
providing technical assistance to improve
the quality of vocational skills training in
Ecuador, cspecially focussed on the needs
of the SME’s which were already contri-
buting the largest share to the growth of
total employment in Ecuador; and were
scen to have an even greater potential if
their productivity could be increased. In
the context of the project to be proposed,
USAID/Ecuador envisaged the transfer
of the best of the training technology,
from the U.S. to Ecuador, incorporating
competency-based training methodology;
the establishment of learning resources
centers to undergird the new training
technology; and the institutionalization
of linkages between the training system
to be proposed and the private sector to
cnsurce increased influence of employers
on the training curriculum (4).

The Model Used for
Conceptualization

The assignment given to the present
author was to conceptualize the training
project within the particular political and
social framework of Lcuador; to relate
training dynamically to employment gene-
ration and economic development; and
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to dc_sign an evaluation system that will
cﬂ"ccm’ely_ evaluate the process and results
of the project. T

The CLER model of innovation diffu-
sion, plan'ncd change and developmcm
was used in the conceptualization of the
project (3). The CLER model states
simply that the probability of a chanqé
event pcc1_n‘ring depends on the synerge{ic
optimization of C (Configurational rela-
tionships between and among the social
configurations involved in the change
event); L (Linkages, both formal and
informal between and among social con-

THE CONSULTANCY MODE—AN EXPERIENCE IN ECUADOR

figurationsj; R (Resources available,
singly and jointly, to the social configu-
rations in the planner system to promote
change, and to the social configurations in
the adopter system to adopt changej;
and L {Environment or environments to
which the various social configurations
involved in the change event might be
responding).

The CLER model is a logico-dialectical
model. It is systematic and systemic; and
it is dialectical. In the dialectical mode,
the CLER model can be presented as
follows:

r'he Planner

Can (0)

Obvectives - -
System X Jectives X thy?:zate:.

(A)

The entitiesin the “P x O x A’ ensemble
above should be viewed to exist in a set of
mutually defining relationships, each
defining the others. This means that the
Objective (0) of a change project are
not firm and final for all times, but keep
on changing in both subtle and significant
ways, as they enter into dialectical rela-
tionships with P and 4 in the “P x 0 xA”
ensemble. Again, the Planner System (P)
and the Adopter System (A) are also not
systems with tight and unchangeable
houndaries. The boundaries of these sys-
tems are indeed both elastic and perme-
able. The CLER model suggests that the
P and A4 in the “Px0xA” ensemble
should be described in terms of CLER;
and then the ensemble should be looked
at as one to develop planning-related
statements and strategies.

Objectives of the Ecuador Project
Even though objectives do change in
the process of design and implementation,

training planners and training designers
must start with a primitive formulation

31

of objectives to be able to initiate the
logico-dialectical processes of planning
and implementation. The objectives in
the case of the Ecuador project were
initially stated as follows:

* To introduce and institutionalize a
new and more cffective technology of
training design and delivery 1o serve,
with greater cfficiency and effective-
ness, the existing as well as the evolving
human resource needs of the SME’s;
and

* To improve and expand, as appro-
priate, the existing institutional capa-
city of training institutions in Ecuador.

The achievement of these two objec-
tives, it was assumed, would ultimately
improve the human resource base of the
SME’s, both within the formal and the
informal sectors of the economy; and
would contribute to improved production,
productivity and employment in the SME
sector and in the informal sector of the
economy.
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Planner System in the Project

The planner system was, in itself emer-
gent, but could be seen, initially, to consist
of USAID/Washington, USAID/Lcuador,
and the consultants employed to work on
the project. There were a large number of
“slecping stakcholders” both within and
outside the Government of Ecuador that
would, later, become active participants
in the planning process. The World Bank,
cven though not directly involved in this
particular project, was a most important
influence,

Adopter System in the Project

The adopter system was not yet too
well-defined cither, and was, again, in
the process of emerging. To begin with,
it was not clear whether all of the four
scctors of industry, service, commerce and
agriculture would bhe covered by the
project or whether some would be given
priority over the others, and agriculture,
perhaps, left out altogether to be covered
by other programs already in force. Prin-
rities within geographical regions were
also 10 be established. The adopter system
would perhaps include hoth employers
and employees; and would thus cncompass
both local chambers of commerce and
trade union shops.

Planner System Characteristics
and Policy Environment

It is not enough for the planner of
change to merely identify what social
configurations, that is, what individuals,
groups, institutions and communities are
part of the planner system (or what social
configurations  constitute the adopter
system). The planner of change must
acquire substantive knowledge of all the
social configurations involved in the
change event. The planner must have
knowledge of their hehavioural patterns
and propensities, about existing an(
possible linkages between and among
them, of their resources, and of the
environments to which they do and
might respond (6).

Journal of Technical and Vocational Education

The context of training planning and
training design in Foeuador was fr;mfd te
have many layers: the (]'::fol’)pfﬂﬂ'ﬂf'Idf;(,,
logy of the US with jts r::fnphaw. o1
privatc cnterprise;  the  World  Bany
development assistance policy ba:;;-d o0
“conditionality”; the USAID policy o
cconomic  development  and  on akills
training in Ecuador; and the Governrnen,
of Ecuador’s policies in regard te foreigr
trade, industrialization and employment,
The more immediate institutional environ.
ment of the existing training institution,
in Ecuador had to be considered as wel]
both in regard to their institutiong]
culture and their institutional capacity,

Ecuador in the International Context

Until (7) the late 1960s, Ecuador, an
Andean country of some 283,690 square
kilometers — and some 8.3 million people
in 1983 — situated in the North-West of
the South American CONtnent, was one
of the poorest countries of South America
and showed all of the tvpical SYINPUoms
of underdevelopment. In 1967, oil was
discovered in the Oriente: and by 1970
a pipetine had been completed so thar ol
could now be sold to the outside world,
In 1973, with the coming of the OFEC.,
Ecuador was making windfzll gains from
petrochemical exports. During 1973-80,
GDP grew at the rate of 8 per cent. From
onc of the poorest countries of South
America, Ecuador became a2 middle
Income country in barely ten vears.

In 1980, with the worldwide
oil and fall in oil prices, a different sce-
nario bhegan ton develop. There was z
drastic fall in oil revenues and the countrv
entered a period of severe recessinn. On
the one hand, there was a considerable
reduction in emplovment in the oil-related
industries; and, on the other hand, the
cconomy was unable to generate any
new employment in the medium term
future. Thus, there WETEe Serious constraints
in generating savings at home and in
carning forcign exchange. As a result, the
balance of payment problems became
severe. In 1982, there was an actual

glut of
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reduction 1n per capita income of wage
earners.

World Bank in Ecuador:
Conditionality

In 1983, the World Bank proposed an
austerity program which was accepted
bv Ecuador, fearing economic collapse
and with nowhere else to turn to. The
World Bank’s current economic develop-
ment ideology is that of promoting part-
nership of the private and thevpublic
sectors in achieving development. A large
part of resources in the Third World, the
Bank points out, are privately owned
hence they must be manipulated pri:
vately (8). The Bank, at the same time,
is taking an aggressive stand in regard
to its lending to the Third World. It
offers help conditionally: loans arc pro-
vided only if the country seeking help
promises to implement economic reforms
suggested by the Bank. Under this so-
called conditionality, Ecuador was asked
to reduce local consumption, offer more
attractive interest rates for savings, intro-
duce a better pricing structure for public
utilities, undertake a tax reform, achieve
greater efficiency in public programs,
assure better investment allocation of
public funds, rethink some of the present
investment plans and increase exports to
carn foreign exchange.

US Ideology and USAID Policy

The US economic ideology under the
present administration matches that of
the World Bank. Developing countries are
encouraged to make the policy shift from
import substitution to export promotion
and give greater role 1o private enterprise.
The President’s Task Force on Private
Enterprise (9), for instance, saw the
world in a ““global struggle between free
enterprise and statism’ and recommended
strongly that the U.S. Government should
establish a link between trade and aid.
The Task Force opined: “We can open
new markets, increase trade, create new
Jobs, spread hope, and build the sort of
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climate in which freedom can flourish in
future gencrations™. Naturally, the kev
theme of the Task Force was the growth
of private sector activity and its key tonl
was the market mechanism. As a corollary,
the Task Force had suggested that “To
the maximum extent possible, the US
(}n}'ern111(~nt should not channel its forcign
assistance resources 1o governments, Bul
to private sector in developing nations.”

The Task Force understood the need
for appropriate training for the imple-
mentation of the new policy initiatives.
In the area of trairing as well therc was
to be a special emphasis on ‘“‘private
sector participation and nceds” and there
was to be “‘training for and by private
enterprise” as far as possible. The Task
Force took note of the need for “lower
level, practical, hands-on training” which
would include “‘managerial, vocational,
and technical training.” Special emphasis
was to be put on “small and rural enter-
prises, the source of most economic activity
in developing countries.” The USAID
policy in Ecuador sought to make this
ideology concrete in local settings.

Culture and Capacity of Training
Institutions in Ecuador

As in most other countries of the Third
World, the existing training capacity in
Ecuador (10) is far less than the develop-
ment needs of the country; and the culture
of the training institutions that do exist
is riddled with formalism. It is important
to note that the training of teachers for
the formal school system 1tself leaves much
to be desired. Training of teachers to
serve the special needs of students such as
the vocationally oriented or the handi-
capped gets little attention.

Vocational training in out-of-school
settings has a long and rather impressive
history in South America. Early in the
1940s, Brazil trained manpower needed
for its fast-expanding industry by establi-
shing training arrangerqcnts in out-of-
school settings and maintained on revenucs
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collected from the industry itselfl Tl}is
experiment has since been rvpv.ucd‘lll
many other countries of South America
and elsewhere in the Third World.

Servicio Ecuatoriano de  Capacutacion
Profesional (SECAP) follows the patiern
of SENAI in Brazil and SENA in Colom-
bia. It was created in 1966 with the objec-
tive of providing “intensive professional
training for the labor force and mid-level
technicians for industrial. commercial and
service activities.” The legal mandate of
SECAP includes service to small enter-
prises excluding artisans and micro sector.
In practice. however, SME's remain
unserved. Things may change under a
SENAI-World Bank Project that proposes
to build 10 to 12 skills centers and will
provide some mobile training units. These
skills centers and mobile training units
could perhaps serve the training needs ol
adults who are interested in training
leading to a job.

Centro Nacional para la Promocion de
la Industria y Artesania (CENAPIA) was
another institutional entity of interest to
the planning and design exercise described
here. CENAPIA was created in 1975 with
the legal mandate to provide technical
assistance to the small industry and artisan
sectors as well as to help these sectors with
credits and other preferences. It has
ambitious plans but concrete actions are
vet to be taken. In the meantime, there
are already signs of conflict between
CENAPIA and other institutions in the
sector. This does not augur well for the
future work of CENAPIA.

Another institution has been established
to serve the small enterprises, namely, the
Associaciones and Nucleos de Pequenos
Industriales, but it has yet to establish a
track record. To sum up, the nceds of
agri-businesses have been least considered
and least served. In the other three
sectors of industry, commerce and services,
available training programs seem to
gravitate towards formal training deli-
vered in pre-packaged courses of long and
short duration.

Journal of Technical and Vocational Education

BHOLA

Adopter System:
Who are the Actors?

The CLER model in the dialectical
mode invites due attention to the adopter
sxtemn: o4 in the “PXONAT ensemble.
If planning has to be more than blueprint
planning, cnough should be known about
the adopter svstem. If planning 1is for
implementation,  then  we must  have
knowledge of all the actors i the adopter
svastem and of relatonships among and
between them.

In the case of this parucular project,
the core of our adopter system consisted
of the SME's. But as we pointed out,
carlier in the paper, many questions
remained unanswered: What SME's will
be covered, in what cconomic sectors, and
in what gcographical regions of the
countrv? Shall we target the employers
or shall we reach the employees ? Shall we
cover also workers not emploved but
actively on the job market? Shall we
consider the chambers of commerce as
well as the trade unions as parts of the
adopter svstem? What do we know about
all these various actors within the adopter
system 2

As was indicated earlier, most of our
knowledge about the present condition
and potential of SME's came from three
studies  conducted by Partnership  for
Productvity, Washington, D.C. for the
Private Sector Office of the USAID
Mission in Ecuador; and an additional
study also conducted for USAID/Ecuador
by Professor Albert Berry on “‘inter-
mediate cities” — secondary cities that in
terms of size stood between large cities
and small townships. 1t is not possible to
review in any great detail the findings of
these studies in the space available. Only
the most general conclusions can  be
presented.

The studies took note of the extreme
politicization ¢f the labor movement in
Ecuador and found the labor and capital
animosities to be severe. The labor market
was thus in turmoil. On the one hand,
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there were unsatisfied aspirations: o
)

on the other hand, there were obvious

inefficiencics crying for attentjon.

During the last 10 to 15
Ecuadorian economy had mgy
the modernity end, but with a]] the pro-
gress, it still remained g suhstantiztll
informal cconomy. In 1982, 49 5 per cvn{
of the labor was employed in agricultur;
21.9 per cent in services; 10.4 per ccm,.
in management; 9.6 per cent in commerce:
and 5.7 per cent in construction, ’

years, the
ed towards

The economy needed to create em.
ployment for reasons both economic and
political; and clearly must promote labor-
intensive enterprises. The SME’s were
therefore, central to the strategy of
economic growth. Simply because of their
size, informal and rural sectors of the
cconomy held great promise. Agro-indus-
tries were clearly most important if the
policy shift from import substitution to
export promotion had to be implemented.
Within the SME’s in the more formal
sectors of industry, commerce and services,
employment potential lay in new enter-
prises rather than in existing ones.

In view of the preceding, the inter-
mediate cities would play a most important
role in the economic growth of Ecuador.
Intermediate cities were dyanamic and
not averse to using labor-intensive produc-
tion processes. Also, they were using very
little import components. They already
were focussed on agro-industries, artisa-
nery and small industry.

These studies also brought up the need
for the training of workers and managers
if the development potential of SME's
had to be fulfilled. Contrary to common
belief, however, these enterprises did not
seem to need training in the technology
of production. They seemed to do all
right on this score. What they did need
was training in management, cost analysis,
market research, credit assistance manage-
ment, production management, inventory
control, and information about export

opportunities and regulations.
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Generating Planning Statements

. The CLER model suggests that after
wnitial, but sufficient descriptions of P, 0,
and 4 have heen established, the ensemble
should he looked at as one and planning-
related statements should be developed.
No facile formulas can be offered for
generating these planning-related state-
ments. One has to look hard and think
of what is amenable to change, choose the
strategic from among the possible alter-
natives, do mental experiments to test
the relative goodness of the choices made,
and make sure that the choices made are
congruent with one’s values. We will,
later, in the paper list the statements
derived from the “Px0xA” ensemble
in this project, but first we must discuss
the three overlapping thought processes
involved in the planning of change
whatever its size and scope.

From the Theoretical to the
Existential

The CLER model highlights three
different but interacting processes involved
in planning. In our first encounter with
the situation of change, we begin by
ordering and relaling what we see. We
impose a structure on that slice of the
world that concerns us, placing boundaries
around the planner system and the adopter
system in relation to the objectives we
may have in view. We look for the actors
(individuals, groups, institutions and com-
munities and subcultures) within the
planner system and the adopter system
and make sense of their relationships.
Some temporal order is imposed as
purposes and causes are assigned. Both
facts and values are involved in this
process.

Ordering and relating is both accom-
panied with and followed by the process of
typifying and expecting. The various social
entities, social processes and environments
involved in the change episode just
ordered, are now typified and expectations
about their behavior and performance
are built.
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The third process involved i that of
experiencing and correcling. The plum_mr is
now immersed in the reality t‘]mt 1s the
object of manipulation. Theoretical know-
ledge which is most uscful in the first two
levels is not usable herc. Now the theore-
tically designed strategics must be tested
in the context of existential reality.

Thus, before an operational strategy
for planned change can be developed., the
“Px0xA” ensemble must go L]l}‘()llgh
these three processes. It is implicit in the
model that the implementation of SI
(Strategy One) will generate further
knowledge which will make another
multi-layered review of the “Px0 .
ensemble possible and, thereby, generate
S2 (Strategy Two) for use in the change
episode. The final objectives will be
achieved, in some form, through a process
of successive approximations.

In the case described here, most of the
planning effort was spent in ordering/
relating. Some tvpifving/expecting was
also done, but this was at a general level.
For example, we found out a lot about
intermediate cities generally, but not
much about the particular cities where we
might want to locate the project. Again,
we found lot of useful information about
SME’s in general but not much about
particular SMIZ’s in particular sectors, in
particular cities where we might work.

Determinants of Training Design

Looking at the descriptions of the
planner system, the initial set of objectives
and the adopter system in a dialectical
mode, we were able to list the following
statements that would guide training
design:

1. The project was to benefit produc-
tivity and employment in the
private sector.

2. Within the private sector, SME’s
were to be targeted. (Which of the
four sectors of industry, commerce,
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service ;_m(.l agriculture would b
given priority was not vet clear.)

3. The project had to be a fraipgy

project. s

4. Ifat all possible, training bhad ¢ be
delivered througl the private sector
to the private sector. Linkages had
to be established with the privage
sector in such a way that the privatc:
sector had influence on the type of
training delivered. ’

5. Training was to be basically train-
ing in management and entrepre.
neurship and not technical training,

6. Training d-sign had to include the
components of competency-based
training design, learning resource
centers and cmployers’ advisory
boards all of which had proved to
be useful in recent projects imple-
mented by USAID/Ecuador in the

country.

7. Special attention had to be given
to the ecconomic promotion of
women and the poor.

The Environment of Uncertainty

The most important fact in the planning
environment, however, was the current
level of uncertainty. The choices of the
intermediate cities where the project might
be located and of the economic sectors it
might serve were not made. Questions
about training curricula were left un-
answered as was the question of institu-
tional location. Little was known about
the trainees, their training needs and
incentives to which they would respol_ld-
The only thing that could be said with
certainty was the fact that the project
will have to respond to multiple contexts,
and multiple needs which will, in turf
be constantly changing.

_ The training design, therefore, }}ad to
include a continuous design function ll)ﬂ
itself. The training system had to Y€
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designed as an intelligeng systen
would collect information in. ”,u.: y
of pcrlin‘_mun(:c and on the I):xwié'(ni' hiz
information make proper meang and “(}_t
calculations. Only a (ecw (:ss(:llli;il((l(;«"(‘:m %
would be made at the frong e-nd"i{'lmm
decisions had to be cither llltil 'wl'r-
reversible or low risk, Thus ()l‘ll"( ( nr
components  of instructional ol
could be brought in that would
uader all circumstances.

hich
course

LCse

technology
be needed

Training in the Consultancy Mode

Using the determinants of training
planning listed above, the following tech-
nological deccisions were made which
gave us a model of training in the consult-
ancy mode (11):

1. A number of Regional Training
Support Systems (R'TSS’s) will be deve-
loped that will use the latest training
technology including competency-based
skills training and learning resource
centers. In its fully functional final form,
the project, on the one hand will have
a national coordination mechanism; and
on the other hand, will have a number of
local level cells for effective outreach. A
beginning will be made with three regional
centers, one each in Quito, Guayaquil and
Cuenca. The first center will be opened
in Cuenca, a region of greater relative
need. What is learned from this expericnce
will be fed into the establishment of the
other two RTSS’s in Quito and Guayaquil.

9. Each of the RTSS’s will have two
major components: a program develop-
ment component that, 1n gonsult?t}on
with client groups, will clarify training
needs and establish training priorities;
and a training design component that,
on the basis of task analysis, learner
analysis and environment analysis, will
design and produce training courses, an
instructional materials. Each of the
RTSS’s will be able to perform the follow-
ing functions: learning needs assessments,
lialson with small enterprises, training
consultancics, training design and delivery,
production and testing of courscs, packages
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and materials, information and docu-
mentation, outreach through mobile units
and evaluation. In collaboration with
existing training institutions, the RTSS’s
w‘ill engage in both (i) supplementation
of existing training and (#) complementa-
tion of existing training. In other words,
cach RTSS will complement existing
training through technical assistance and
thereby improve training quality. Each
RTSS will also supplement current train-
ing cffort by offering new training courses
to satisfy newly emerging needs.

3. The question of institutional loca-
tion of the RTSS’s will be decided later
as more data become available about the
cultures and capacitics of the various
possible institutional locations. The institu-
tional arrangements to be established will
reflect the policy orientations established
by USAID. To ensure that the RTSS’s
arc able to take affirmative actions in
regard to the economic promotion of
women, one of the two co-directors of
each of the RTSS’s will always be a
woman. The other may be a male or a
female.

4. TEach of the RTSS’s will also have
an advisory board to help it develop both
long and short-term training policy.

5. In the development of local training
capacity as well as in the delivery of
training to client groups in the local
setting, a multiplier model will be used
which can be represented graphically as
follows:

T1- T2~ T3—T4— Groups of Trainees.

Trainers from universities in North
America (T1’s), provided by USAID/
Ecuador, will train their counterpart
trainers (T2’s)— the latter will be working
whole-time within the RTSS’s. Most of
T2’s would have visited institutions of
higher education and training in the
United States and would have received
formal and/or internship training in the
area of instructional systems technology
and training design. T2’s will train T3s,
irainers already working within the train-
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ns of Ecuador,
the particular
will tramn 1*
be function-

ing centers and institutio
especially those scrving

needs of SME's. T3’s

trainers -— those who might -
ing within individual economic Cmcrpllxll.]c;
or groups of enterprises to fulfil the imme
diate local needs of those Cslalv_llsllr’{1f,l‘lt'5-
T4’s, of course, will be at the_ ﬁ‘rmg lIlr\l(,,llll‘
regard to the delivery ol training. W 1(,11(.\..
no T3s or T4’s exist, T2’s will wor

directly with T4’s or the client groups as
the case might be.

It is important to point out that trainers
T1, T2, and T3 and perhaps cven trainers
T4, will be trained as instructional techno-
logists and not in the various technologies
of the SME’s. They will, of coursc, have
a general orientation to the substantive
content of training. But they will ‘bc
basically specialists in training design
rather than specialists in technical con-
tent. In the actual process of training
design, training designers and technical
specialists will work together in tcams,
each participant making his or her own
special contribution to the task in hand.

6. The process of training design and
delivery will be “demand-driven”. It
does not mean, of course, that the training
specialists will sit in their laboratories and
offices and wait for people to come to
make their training needs known and
demand that they be trained. We know
now quite well that neither individuals
nor institutions can always define and
diagnose their problems. The definition
of the problem may indeed be the stage
at which potential clients may most need
the help of a specialist. What we propose,
then, is a mating of ideas between the

training specialists at the RTSS’ d
the SMFE’s. voan

+ 7. The model of training in the con-
sultancy mode will consist of
Demand—Diagnosis—Definiti
—Delivery. In the first stage, the model
will involve establishing a mode for the
encounter between the SME’s and the
R.T_SS’S an.d the development of demand
for its services. In the second stage, sthere

five stages:
on—Design
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will be a more concrete diagnosis of
the situation. The question asked will be:
What is the problem? The question i)
not be: What is the training problem ? i
many cascs, the problem may not typy
out to be a training problem but anohe,
such as, lack of credit, lack of marketjng
information, or necd for legal scrvices
The R'TSS’s should, in such cases, haye
the necessary information and the 01‘Hani:
zational capacity to make relerals (o
appropriate agencics.

If the problem is dc_ﬁned as a training
problem, then the design process should
begin. Here is where one of the typical
instructional  development models  will Dy
used (12). In the final stage, instruction
will be delivered, that is, trainees will be
trained for effective performance,

8. The model of training in the con-
sultancy mode requires that the process of
training design should be conducted
anew for each and every training episode.
This does not mean that prepackaged
training programs will have no part in
this training model. What it does mean,
however, is that the training approach
will always be problem-centered and not
course-centered; and that in ecach case,
the training team will start with the
problem definition, and diagnosis, before
coming to the definition of the learning
needs and undertaking the task of training
design. If someone has already designed
training for a very similar group with
very similar objectives, and has produced
instructional materials to go with this
training, it would be absurd to waste
resources for re-inventing the wheel. But
even in such cases, the instructional pack-
age should be unpackaged and then
repackaged so that the special ethos of the
culture, the immediate organizational
climate of training and economic institu-
tions, the special needs of the group, and
the local peculiarities of the technology
and the materials in use can be duly
projected in the design.and delivery of

training.

9. The model of training in the. con-
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sultancy mode should not I')f: used 19
;na]-;c an overkill. Thc{c will still be need
or rclatl\'c,ly standar'discd programs such
a5 accounting, taxation and import and
export procedures.

vt without institutionali zation!

As indicated earlier, the question of
institutional location of the RTSS’s had
been postponcd until a list of possible
candidates could be developed; informa-
tion about each of them could be collected
and, consequently, well-informed choices
could be made. However, there arc some

roblems with the concept of instituticn
building (I-B) itself that have serious
practical conscquences. These problems
need to be clarified to ensure that the
decisions in regard to the institutional
structure and institutional location of the
project when made are appropriate.

First, we need to understand that
whatever needs to be done systematically
and with some expectation of continuity,
needs a system — in other words, some
institutional arrangement is required to
be established. Unavoidably, the RTSS’s
proposed above will have to be institu-
tionalized. I-B, defined as the process of
building new institutions to perform new
social functions, or rebuilding existing
institutions to help them to acquire new
capacitics and new objectives, has had a
checkered history. The 1960s and the
1970s were the heydays of 1-B (13).
USAID was in the forefront of the
movement of institution building as part
of their technical assistance cffort. Since
that time there has been a backlash against
I-B. However, the critics of I-B scem
intent on throwing the baby out with the
bath water, What was wrong with [-B
Was never the idea of I-B, but wrong
SICClSl{Jns in the choice of strategics and
Tupatience in the implementation process.

ractitioners of I-B were in too much of a
purry to get their job donc. In place of
acmg the more difficult task of renewing
eXIsing institutions or managing the
politics of building new institutions in
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;)mpetmon with existing - institutional

frangements, they chose 10 build brand
new institutions isolated from local politics
dr}q under their own control — out on the
periphery and not in the mainstream, No
wonder these institutions died as soon 2s
the artificial life support systems provided

y foreign technical assistance were with-
drawn.

In the present project as well, the
purpose should not be to avoid I.B.
.Indecd, the avoidance of institution build-
Ing is not possible. What we need 10 do
1s to d9 a good job of institution huilding:
to dare to renew existing institutions,
and, if need be, to build new institutions
within the existing institutional networks,
whatever the cost in dollars and ulcers.

nee

AT

Evaluation of the Project

Since the project is in a very preliminary
planning stage, ‘“evaluation planning”
(14) in regard to this project must be
more in the nature of a statement of
evaluation principles rather than in terms
of concrete evaluation proposals. First, the
project will have a built-in evaluation
system; In other words, evaluation will be
an activity that permeates the whole
implementation process. At the core of
this built-in evaluation will be a manage-
ment information system (MIS) which
will record data as it is generated by the
program and will, thereby, promote
within the RTSS’s, an organizatonal
culture where information is valued. and
is systematically developed and used o
make informed decisions from day to day.
This should not be difficult to do within a
project dealing with training design in
the competency-based mode. The design
process has to be based on data on learner
characteristics and on teaching efects.
Evaluation cycles are an im'cgral part of
such a process of training design.

The second important principle apphcd
to evaluation in the project will be
methodological pragmatism. Both forma-
lized and naturalistic methods of evalua-

Issue 5—'88



H. S. BHOLA

tion will be used depending on the lllt:;l\-
mation needs. There will 'm:_complx ujd(;
tests and tracer studies in the torz.ua vm';m\
- ruralistic methods such as SUES st
t visitors’ remarks, Ir:ttt‘n_ tIOITl
workers. and emplovers. con\'c:r.\_a‘gom;
and obsenvauons will all bv:_ m: . :;f
{ E >C "CIIESS
generate feedback on the effectivene
training.

Problems and Prospects

process through

The training planning 1
design

which we went and the traimung
that we came up with is by no means
problem-free. It is important to anticipate

some of the problems.

First and foremost, there is the problem
arising from the project design being
somewhat unusuzl. It is unusual in the
sense that it proposes the initiatio.n-of
open-ended processes rather than giving
a list of concrete activities to be conducted
or providing an inventory of definite tasks
to be performed. The design is able to
reduce verv little uncertainty, and post-
pones many important decisions. It is
honest in refusing to offer the readers a
false sense of security to which we have
all become so accustomed. But the problem
is that the proposal may not even make
through the initial cycle of approval.

Second, the proposal will require a
staff of very high quality both from uni-
versitdes in the US and from inside Ecua-
dor. Hiring the merely second-rate and
giving them impressive-sounding profes-
sional designations will not suffice.

Third, the project will have unusually
high training needs of itself. Even the best
qualified local staff will have to be sent
to the US for training in instructional
technology. At the local level, the training
problem may be confounded by the fact
that staff trained at the cost of the project
may be stolen by competing institutions
through the promise of better rewards.

Fourth, training in the consultancy
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mode takes tin}c to design and time |
deliver. This will mean a slow start mg

- ~ L §
higher project costs at the front end,

Fifth, the SME’s may not s d
services of the RTSS’s. They may L‘Onsid;E
the training process to be too formga] a-!'l{li.
too sophisticau‘d. The experience of the
SME's with the government has been
such that small entreprencurs |ike to
operate outside the institutional and legal
framework designated to support ther
operations. They may avoid training help
as well for fear of being trapped in some.
thing they do not understand. Thosc whq
do use training opportunities may yge
training for the greater exploitation of
labor rather than to increase employment
or to promote the wellare of those now
in employment. As the  Partnership for
Productivity studies point out, SME’s after
all have self-interest, not community
interest at heart. On the other hand, if
training is really effective, other larger
economic enterprises may siphon off
training resources. This is quite possible
when they themselves serve on the advisory
boards of these RTSS’s.

Sixth, wunless overall economic and
political structures change, training may
make no difference at all. Productivity
may not change without change in incen-
tive structures. The advantages of increase-
ed productivity may be kept by the
employer and may not be shared with
labor. Employment may not increase
because of the geographical and class
basis of employment.

Seventh, long-term funding may not
develop and the project may fade away
as soon as USAID funding is terminated.

Yet, if this bold initiative is accepted
and implemented, real training nceds of
SME’s may be fulfilled. Local training
materials may be developed where nonc
exist now. A new training culturc may
develop within the skills development
training sector in Ecuador that may
spillover into other sectors of education
and development in Ecuador.

46



SKILLS DEVPT. TRG. IN THE CONSULTANCY MODE —AN EXPERIENCE IN ECUADOR

NOTES AND REFERENCES

I.  See The Definition of Educational Tecknoloss. Washington, D.C.: Association
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mented with firsthand experience. Knowledge is alo continuously being teste] |

101 put to work to make sense of the reality, 1o design strategies of change “:ll A
learn about effects. The experience of this author in Ecuador was no ¢li|l}-.7‘:-.{| $ o
knowledge was acquired on campus, more was learned in interaction with ml[‘,.f i,m".
i Ecuador, and even more through an immersion in the local realiy., S

-
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ABSTRACT

The concept of Integrated Rural D¢

vigorously. Some have claim

concept of integration 1cas
area in whick the project
Integrated Rural Drielopment P
how the project had fa

: ed that it i< little p
unsuccessful rural development projects. The

velopment Projects has been debated
wre than a new name for previously
author shoiox how. in at least one, the

largely Jruitful and lead to widespread benefils to the
was carried out.

Through the example of the Last Sepik

roject (Papua New Guinea), the author describes
T greater ¢ffect than would have been expecled, had not the

education sub-project been an integratice factor.,

Introduction

The concept of Integrated Rural Deve-
lopment Programs grew out of dissatis-
faction with rural projects as thev had
been conceived and executed during the
1950s, '60s and carly "70s. For example,

despite the Green Revolution, rate of

growth in food production fell between
1962 and 1974 (Leupolt, 1977: 7). In
planning massive, single crop interven-
tions such as the introduction of miracle
rice, little attention had been paid to the
attendant social changes (Murai Yoshe-
nori, 1980; Richard W. Franke, 1982). To
counter such deleterious effects programs
were developed concentrating not on
single crops but on the development of the
potentialities of a region and its people.
The aim was no longer to produce one
large export crop but to involve the
people in a concentrated effort to develop
the overall potential both of themselves
and of their region. "Through government
and aid organizations, plans were drawn
up whereby a series of related interven-
- tions would be carried out in a pquxculqr
region (cf. Cohen, 1980: 199). The ulti-
mate aim of such coordinated activity
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was the balanced growth both in societal
and economic terms of a region or district.
The name, Integrated Rural Development
Program, was coined for such interrelated
activities in a specific rural area.

However,  the  idea of Integrated
Rural Development Program (henceforth
LR.D.P.) has itsell come in for severe
criticism. - Perhaps  the most damning
and most frequently quoted phrase is that
of Ruttan who said in his article that
LR.D. is an ‘ideology in scarch of a
methodology  or  technology’  (Ruttan,
1975). Another criticism levelled at the
concept of integrated rural programs was
that it became a catch-all phrase for any
cffort to improve rural conditions through
government or aid-organization interven-
tion and that the concept had no defini-
tion or clarity as a result (cf. Sweet, quoted
in Cohen, 1980:198). 1t is cven sometimes
referred to as a “Buzz word”. A number
of articles have been published with the
aim of clarifying the concept and helping
to refine the operation of IRDPs.

Concept of IRDP
Leopolt sees IRDPs as increasing the

Issue 5-—-'088



DAN O’BRIEN

involvement and absorption of the rural
poor in an expanding rural economy
(1977:33). In this view an IRDP would
increase the yield of subsistence farmers
without incurring the destruction of the
environment, improving food consump-
tion patterns and Dbasic conditions of
living (1977:14). Two main stratcgies
would be used to achieve these objectives.
Firstly, improve access to productive
sources and employment; secondly, mobi-
lize and motivate the people at local level
(1977:15). Leopolt, according to Cohen,
is interested in integrated aims i.e. in-
creased production and distribution, with
which he agrees. IF'or his own part, how-
ever, he is more concerned with ‘tying
together those mutually reinforcing com-
ponents that arc essential to a program or
project’s success’ (Cohen, 1980:203). He
calls his mndel of an IRDP a “mutually
reinforcing” one. He wishes at the concep-
tual level to ‘narrow the concept so that it
can be distinguished from the larger
notions of rural development and be
applicable to sct situations so that it be
a viable devlopment approach’ (1980:
209).

Armor ¢t al are chiefly concerned with
the administration and organization of an
IRDP. They accept a broad description
of ‘Integrated’ wsing the words ‘multi-
sectoral’ and ‘total systems’ to typify such
an approach. Their interest therefore is in
secing how different sub-systems within a
project may be related to one another
and to the total operation. In this way
they accept the validity of Coben. In
looking at the administration of a project
they comment: *“To promote integration,
project designers draw up organization
charts with boxes designating spheres of
activity and lines between the boxes
indicating either chains of command or
arcas of ‘coordination’. What is tno often
missing, however, is any indication that
boxes higher up have the authority or
the resources to direct the boxes lower
done; or whether parallel boxes have any
incentives to coordinate their activities.”
{Armor, Honadle, Olson and Weisel,

1979:277).
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They also ask the question, “Why
should the member stafT of different sub-
systems of a project co-operate with one
another?” (Armor ct al 1979:277). It is
not infrequently truc that onc part of a
project may be scen to be almost in
competition with other parts.

A further problem that they detail is
that of co-operation and communication
with the local farmers — ‘Empirical re-
search has shown that the probability of
project success is significantly raised by
such factors as effective two-way com-
munication between project stafl and
farmers’ (Armor et al 1979:282). This
problem may be joined to another that
they mention when trving to involve local
people, namely, that unless there is some
input from the beneficiaries that the
project is supposed, then the project is
likely to remain active only as long as
the project personnel are present. They
suggest that the solution to this problem
be sought in ‘process consultation’ (1979:
283) whereby the project ceases to be a
cast-iron, unchangeablc operation handed
down by one group of people to another
but that room is left for continuing input
by those for whom the project is designed
and who will be expected to carry it on
in the future.

In his article in the PNG journal Yagl
Ambu David Lea points to the difficultics
associated with IRDPs and with the
conceptualisation of the idea. His view
is that the meaning of the term depends
on which author is using it. He traces the
history of the term through U.N. and
World Bank sources and shows that the
use of terms such as ‘comprehensive
approach’ or ‘total development’ to ex-
plain ‘integrated’ do little to clarify the
concept. Having examined various ap-
proaches to [RDPs Lea concludes that
there is little reason for hope. He details
problems such as the administrative ones
mentioned by Armor et al and the practi-
cal difliculties attached to trying to link
rural and urban areas and those encoun-
tered when trying to modernise methods
of agriculture. He points specifically to
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the difficulties to be found n tryj

‘integrate the best of tradilionZing d
modern society’. While one must ack ;
criticism, it can be shown thay opcratiJe‘1 i
lising of the integration of tra(litiénélOIlaci
modern methods is not impossible anl
that this can lead to other forms of 1;?5
grallon- ‘

IRDP Model

To fulfil the model of integration set
out above, an IRDP would need to hay
the following characteristics The adm; .

y mini-
stration should be clear, both vertically
and horizontally, ie. to fulfil Armor’}s
requirements the chains of command from
top to bottom should be clear and the
duty to co-operate between those at equal
levels be patent. In fulfilling Armor’s
requirements administratively, Cohen’s
‘mutually reinforcing’ model ‘comes into
play, but does not stop at clarity of
organization. (Genuine co-operatioﬁ is
required to make components reinforce
one another. The objectives of the model
are set out by Leupolt in the demand for
an expanding rural economy in which the
rural poor are involved. This final inte-

ration of the locals into the program
fulfils Armor’s model but must at the
operational level be a combination of
traditional and modern methods for the
program to continue after funding ends.
If this last integration has not taken place,
then the particular IRDP will not be
part of local life but just another piece of
outside temporary benevolence or nter-

ference.

A model IRDP would be onc in which
there was an overall goal for the region
or area. After consultation with the local
authorities the project would be sct up
s0 as to be coherent with local develop-
mental objectives. Local in this case could
be regional, district, or in_thc case of
Papua New Guinea, pmvincml.. An over-
all Manager should be appointed, one
who is acceptable both to the authorities
and to the experts and locals responsible
for specific areas. It 1s vital that the

d1
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Manager be able to communicate not
only with his own technical staff, but
also with local influential figures and
tbrough them with specific people, the
v:.ll_agers, who would carry out the project.
This guarantees a vertical flow of com-
munication, not only downwards from the
Manager but upwards from those who
are expected to benefit and who will carry
on the project when Manager and experts
have departed.

Each of the sub-projects should be run
under the general direction of the Mana-
ger. At sub-project level, co-operation
between  sub-project Managers should
take place so that the maximum benefit
accrues to the people. Each sub-project
would be open to suggestions and feedback
from the people in an endeavour to find
in what way the sub-project meets their
needs. The lack of communication bet-
ween sub-project Managers, the local
authoritics and the people they serve leads
to individualistic practices. The integra-
tion planned for the Project fails, and small
separate empires result. Consequently,
one part of an IRDP may be in competi-
tion with another. One part may fail
through lack of help or even positive
hindrance by one or more of the other
sub-projects.

The ideal world does not of course exist,
and IRDPs suffer from many problems.
It would be unrealistic to expect that a
tatal IRDP would work out. However,
this does not mean that the idea should
be abandoned. This paper deals with one
IRDP which achieved some of the aims
of the model set out above. The model
helps point out some of the bottlenecks
and failures encountered in the operation
of the project and may help point to some
structural faults in the model.

The East Sepik Rural Development
Project

The IRDP in question is the East
Sepik Rural Devclopment Project, the
first Integrated Rural Development Pro-
gram in PNG. The paper shows how
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co-operation occurred fruitfully between
two of the sub-projects though this was
not originallv envisaged in the Plans ‘for
the Project. It also shows how integration
of the two sub-projects into the lvlvcs Qf
the people was carried out. W hat is
particularly interesting is that the horni-
zontal integration examined occurred
between a project of the D.P.I. and the
Education Department. As five of Eltc siX
projects were from the D.P.1., the Educa-
tion’s sub-project was regarded by some
as an unwanted extra. Some people
wrong!ly said that it had been tacked on as
an afterthought. Examination of the
original documents shows that the Educa-
cation sub-project was always part of the
overall scheme.

The East Sepik is onc of the largest of
PNG’s provinces. It has some 210,000
people out of a total population of 2.9 m
and ranks sixth most populated province.
The major geographical feature of the
region is the Sepik River which flows into
the sea ecast of Wewak. the major town.
The province is recognized as being one of
the poorest in New Guinea. Jackson rated
it eighteenth out of twenty-onec on a com-
posite index of five indicators: Health
status, Education status, Land transport,
Smallholder income and Government
staffing (Jackson, 1979:176). A similar
study carried out by Kent Wilson but
using districts as the unit, found that the
four districts of the East Sepik, Wewak,
Maprik, Ambunti and Angoram, rated
10th, 37th, 58th and 62nd of 79 districts.
The indicators used were Indigenous
Cash Crops per head, Hospital and Health
Care beds per 1000, Administrative staff
per 1000, School enrolments per 1000,
Index of accessibility and Local Govern-
ment council grade. Since Wewak is a
large administrative centre and is rated
the fifth town of PNG, the positions of
Ambunti and Angoram as 58th and 62nd
of 79 districts are indicative of the general
lack of input into the area and qualifies
the province as one of the poorer in PNG.

The economic benefits of the project
to the Papua New Guinea people were
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seen as increased agricultural ang g
production, resulting in enhanced ¢

carnings and a reduction of im-‘ipnrt
(Vol. 1 Appraisal, 1976). The immcdpflrls
beneficiaries were to be 25,000 gy, late
and 3,000 ﬁs_lmrmcn, together with mf;:
families, making up about 150,000 People

out of a total province population o

226,000 in 1975 (Appraisal, Vol. 1, p. |5

sherieg

Since over fifty per cent of the popul
tion of PNG in general and of the Eaa-
Sepik in particular, is under fifteen "'f’a:t
of age, and most would be going ‘blﬁc]i
to the land after schooling, then invest
ment in their education and training,.as.
related to their future existence on (le
land was seen as important. In addition
such investment in agriculture and nutri.
tion education would cut down the high
rate of malnutrition prevalent in the
province (Appraisal Vol. 1).

Prior to Independence in 1974, it was
suggested that a loan might be obtained
from the Asian Development Bank for a
project in the East Sepik. A team from
the Bank examined the province with a
view to granting a loan for a rural deve-
lopment project. As a result of their work
a document called ‘Appraisal of the East
Sepik Rural Development Project in
PNG’, Volumes 1 and 2, was produced.
This document suggested that an inte-
grated rural development project consist-
ing of six sub-projects could usefully be
implemented. The PNG government
requested a loan from the Bank. A total
sum of 10.4 million kina was advanced for
the scheme, 7.6 million kina coming from
the ADB and the remainder from the
Government.

The general aims of the project are
contained in the ‘Appraisal of East Sepik
Rural Development Project in Papua New
Guinea Volume 1 Main Report, Novem-
ber 1976 (henceforth Appraisal Vol. 1 or
2). The work for this document was carric
out by a team from the Bank. It was
suggested that an integrated rural project
consisting of six sub-projects be 1mpi
mented in the East Sepik Province. The
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cnt ree tiesy-
ed assistance from the Bank 1

v and on the

basis of the appr:\i,\al the Bank agreed (o T
give a grant in the form of 4 long-term ao |.
low interest loan, ’ 4S 18
.y A 9]
‘3
The team recognized that there was }"
real potential for developing PNG's agri-
cultural exports and in reducing  her 5
imports through such a project. A% this 5
was one of the major aims of the new 5
government, agreement on the overall ‘1';; -
qrategy was easily reached. The ambience W la
in which the project was to 1ake place A
was said to be one where PNG was <
passing through a transitional stage from
subsistence to market and cash cropping.
The project was seen as helping in this
transition. (Appraisal Vol. 1), / EER
The East Sepik Rural Development / al
Project 1s thus an arcal project as defined L
by Armor (1979:279). It also attempts to
take into account criticisms of single 3 " E
commodity projects criticised by Leupolt " 5 3
and others. The aims of the E.S.R.D.P. 3 T 2% |-
are to help not just one section of the al 1 g™ La |o
: . ol ~ -
community, but the community as a e o -
- . ¢ e £ {x,
whole with particular reference to those b i
who are poorer. 5 2
L 73] [
4
. p i = . . » ‘ | ..
The project is to be divided into six -
sub-projects: ;J
R
1. Gavien Land Settlement (planting PRI
of rubber bearing trees) o ‘»,i,
U U
3
2. Buffalo Farming S
;'m: !
3. Inland Fisheries - £ o
‘ o 2. B €8
4. Crop Intensification 9e 7] w o
E: O N
P B - O Y]
3. Agriculture Research g S
58
. * & L‘ e
6. Agriculture and Nutrition Educa- 5 ° s
tion. ER= & &
=D
£ |~ o
2 &) . f=R (s
The chart for the organisation of the o Pl
roject is laid out on p. 69 of the first :;E g &
olume of the Appraisal, and a diagram % g
of the lower two sets of boxes is given
here,
33
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The organization of the Project may be
seen from this chart. The Project Man:_lgt‘r
lived in Wewak (the provincial capital)
and had an office at the provincial head-
quarters. Sub-project managers lived at
their sub-projects and had constant con-
tact with the Project Manager.! However,
as Armor notes in connection with other
projects, little attention is paid to delimit-
ing chains of command (Armor et al,
1979). Each sub-project is connected by
a line to the Project Manager, but there
is little indication of degree of control
exercised by the latter, and there is no
indication of any horizontal links between
the sub-project managers who were the
operational agents of the project.

Though the document uses the word
integrated on several occasions (Appraisal,
Vol. 1), the meaning given is not very
precise. On page 1 of the Introduction,
the word integrated is not used; the
document simply states that the ‘proposed
Project consists of six sub-projects’. On
page 29 however, in the description of the
project, it is noted that ‘the project strategy
..1s based on an integrated area develop-
ment approach with benefits for all sec-
tions of the population” (Vol. 1, 29). An
internal review in January 1980 by ]J.
Cairns, D. Takendu and G. Sadler was
concerned that the project ‘be fully inte-
grated into the overall development pro-
gramme for the Province’ (p. 3). The
description of what ecach sub-project is
intended to do does not include any
reference to integration either with the
provincial authorities or with the other
sub-projects. Appraisal documents and
reviewers, as far as one can judge, used
the word ‘integrated’ as a descriptive term.
It meant that the project was confined to
a certain arca, that it had a series of sub-
projects, and that ovcra_ll it was tied to
other provincial operations. What this
article shows is that achiecvement of the
aims of one sub-project is inextricably
linked with the achievement of another.

This linking is shown to be essentia] 4
the definition of an IRDP and fulfils lh{é
model as skctched by Armor et al a4.
ministratively, and by Cohen and Leupolt
from an operational point of view. Se.
condly, it is shown that a sub-project
has little chance of success unless it s
involved in the ongoing life of the people
and changes with their reactions to the
program’s inputs. Thus it fulfils Armor’s
need lor vertical integration with the
people it is meant to help. Thirdly, it is
shown that the aims of a sub-project
cannot be realised without involvement
in province plans and structures. This new
dimension is one which is not mentioned
by the authors quoted, but is not in
contradiction with their views. It does
however add an element to the definition.

The author, in company with Mr. K. de
Lacy, was an external evaluator of the
Agriculture and Nutrition Education sub-
project in July 1981. This is the one
sub-project outside the D.P.I. umbrella.
Because of its somewhat invidious position
as odd man out, it is a useful one to look
at in the examination of an integrated
project and to examine the concept of
‘integrated’.

The Agriculture and Nutrition
Education Sub-Project

The aim of the sub-project was to
‘promote agriculture and nutrition educa-
tion in the school system, including com-
munity schools, high schools, vocational
centers and the teacher training college
and to establish a college to provide
certificate level training in agriculture.’
(Appraisal Vol. 1, p. 56). It was decided
to carry out the aims by training one
teacher for 20 schools for each year of the
project. The teachers were to undergo
an inservice course of three months and
at the end return to their school. It was
later decided that all 120 schools were
to be included in the scheme. The inservice

1 Qurba and Walter incorrectly state that the education sub-project had two

managers (p. 35)
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courses were carried out largely at Gavien
near Angoram, the site of the }{('S(:Elr;‘}l’
Sration, rubber plantation and the Fishery
sub-project. At_th(: INSCIVICe courses l’h?-
teachers were instructed in and carpie
out the (:uArru:ulu,m which they were ‘|;r;
use in the Community Schools., '

Curriculum of the Sub-Project
Education

The curriculum base of the sub-project
consisted of a series of practices entitled
Improved Subsistence Agriculture (hence-
forth I.S.A.). In a paper given at Goroka
and printed by the Educational Rescarel,
Unit, eighteen steps were said to constitute
Improved Subsistence Agriculture. How-
ever, the nutrition consultant who wrote
the paper, in conjunction with the agri-
culture consultant, agreed that the essen-
tials were contained in the following five
practices: Mulching, Composting, Crop
Rotation, Variety ol Crops and Fruit
Trees. The explanation of these practices
has been detailed in booklets, papers and
teachers’ class notes prepared by the
stafl’ of the sub-project.

These five practices were finally chosen
because they are sound agriculturally
and work in the East Sepik. Mulching,
the covering of the ground with cut grass
stalks or leaves, protects the soil from the
sun so that it is not leached and also
mitigates the forces of heavy rain which
could otherwise wash away the topsoil.
Composting, the heaping of grass, leaves,
food waste in pits or covered mounds, and
the subsequent spreading of the manure
gained, revitalises the soil weakened after
a crop. Rotation allows part of the garden
to lie fallow and recover. Variety ol Crops
is important since, in common with most
of Papua New Guinea, the East Sepik
grows adequate supplies of the stable, be
1t sago, sweet potato or taro. As fax: as
this is concerned, the project had little
to offer; in the East Sepik no onc sends
his son or daughter to school to learn how
to grow taro, sago or sweet potato. Project
school gardens did not grow staples. What
was taught was the growth and apprecia-
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uon of the large number of different
vegetables and fruit available for we and
indigenous o the arca. The nutrition
consultant saidd  that one criterion for
variety was the reappearance of the wing
bean. This extremely nutritious plant had
f«i.)rnu:{ly been in common use in the
Fast Sepik, hut had fallen into disrepute
with the introduction of newcomers such
as tomatoes and store goods, As a result
of L.S.A. a considerable number of indi-
genous plants, casily grown and adapted
to the region, are planted as a crop instead
of relying on haphazard cropping in the
bush. The final practice was that of
encouraging the planting of fruit trees for
which young trees are readily available
from the D.P.1.

Teaching The Curriculum

The corriculum was taught in two
different ways: by lessons and by sctting
up school gardens. Originally the inservice
course was te last three months, but it was
found that a month was adequate for such
an intensive coursc. This procedure was
adopted with the proviso that the agricul-
ture and nutrition consultants carry out
extension work visiting the schools where
there were project gardens. By July 1981
some 110 teachers had been trained. This
did not mean that there were 110 schools
with project teachers, there are some
schools with three project teachers and
many with none.

Between the external consultants, the
agriculture and nutrition consultants, the
Principal of the Treachers” Training
College (T.T.C.) and Port Moresby
nutrition coordinator, about 32 schools
with project gardens were visited between
November 1980 and July 1981. Since then
the Educational Rescarch Unit has visited
some more (Weeks *83). Of the 24 schools
visited by the agriculture consultant and
the principal of the T.T.C,, the gardens
in six were rated excellent, in a _furthcr
four they were rated good, and in five
more fair. Thus 62.5%, of the schools .had
benefited considerably from tl_lc project.
The external consultants (O’Bricn and de
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Lacy) found similar proportions of excel-
lent, good and poor gardens. We also
concurred with the judgements of the
previous survey where the visits over-

lapped.

The other way in which the methods of
ISA were taught was as part of the preser-
vice course at the T.T.C. The students
spend some four hours per week during the
second vear of training doing both the
curriculum of ISA and working on the
garden at the College.

The second curricular base of the sub-
project is contained in instruction on
nutrition. While the school children are
not undernourished in the sense of being
hungry, an unrelieved diet of sweet potato,
taro or sago leads to dietary imbalances
which are equivalent to malnourishment,
and has the same effect. Teachers on
preservice and inservice courses are helped
to make pictures and charts showing the
need for energyv. body building and
protective foods. In planning the school
garden the teacher in training is shown
how to include some of all three varietjes.
Since, as was pointed out above, the
children can get plenty of energy food
at home. school gardens concentrate on
body building and protective foods.

As a record of growth and health. each
school is given a ‘nutrition record book’
for each child. Four times in cach grade
the child is weighed and his or her height
measured. In addition, the number of davs
cach child is absent and the cause — ma-
laria, worms, sores, death in family,
mother sick, etc. noted. Finally, cach
teacher who has been appointed project
teacher for the school is expected 1o
organize a nutritious lunch one or more
times a week. Since this part of the nutri-
tion program is so related to the agricul-
ture education part, it is difficult to
apportion the scheme to one or other.
What happens at the nutritious lunches
is as follows: Each child is expected to
bring some staple with him to school for
his lunch. Groups of children get together
at lunch on the day appointed and cook
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what they have brought from home, gz
well as the body building and protective
foods that they have grown in the garden,
Where the project was going well, the
teachers would supervise the groups of
children to make sure that they had some
of each type of food. This method of
growing, eating and teaching was probably
one of the most effective ways of showing
the children and their parents the inter-
dependence of agriculture and nutrition.
Parents were encouraged to join in the
cooking and in many instances the mothers
came along and cooked for the younger
children. These nutritious lunches also
served as an informal meeting time for
teachers, parents and Boards of Manage-
ment (Weeks *83).

Where such lunches do occur regularly
there has been a notable improvement in
the children’s health and school attendance
as measured by the record book. The
co-operation between two parts of the
sub-project might justifiably be expected
given their place of operation, the school.
Nonetheless, it may reasonably be called
Integration since co-operation did occur
where both might have gone their own
way. However, integration is less to be
expected between the Agriculture/Nutri-
tion Education sub-project and the Gavien
Land Settlement Scheme. Such mtegration
did in fact occur, and the next section is
devoted to its consideration.,

Gavien Land Settlement Sub-Project

The project document envisaged that
the settlers would plant gardens in the
first few months before planting the rubber
trees and so after an initial period of
being funded for food by the project they
(the settlers) would be able to feed them-
selves and their families. Since the settlers
were unfamiliar with the type of garden-
ing appropriate for a site such as Gavien,
which is hilly as compared with the flood
plain of the river from which they came,
they needed help. They also needed
instruction in what to eat to make up for
the lack of fish protein which they had
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heen accustomed to when Iiving near he
river. R

A further constraint on (] acquisitic

of a balanced dict was the fye thay ;jm.
ottlers had 1o ])]a.nl the rubber (reeg N
the initial period of gardening ],,-‘,x yara
ion. Rubber trees take cight yd{\ ‘1,.,
develop  te ‘rnaluril.y S0 nhvinusly‘ the
sooner the larmer plants [ (quata ol
trees the sooner will he have a caql cro

Through no fault of the settlemen srh‘cn[l)«"-
a cash crop, that is the rubher trees was
in virtual competition with fo ct,rnI‘sy
The IASER assessment refers (o this (’1‘11.
the personal level where it says that “the
great importance attached to the cas)y
crop oricntation ol the project gave rise
to criticism of the nutrition programs and
to personality clashes hetween (e first
manager and a nutritional expert not of
the project! (Qurba & Walter, 198] :36).
In an cflort to plant what would bring
in cash to help raise their standard of
living, the fundamental for an improved
life-style, namely health for themselves
and their children was being endangered.

alter

The conflict occurred because the plan
cnvisaged that the heads of families were
to arrive first at the scttlement, he given
their land to plant rubber trees and also
land for a garden. Six months later the
remaining members of the families arrived
on the sitc, However, unforeseen difficul-
tics arose: as the families arrived so did
the rubber trees for planting, and as yet
the gardens were far from fully established.
Since rubber trees take up to eight years
to mature, the settlers were anxious o
get the plantings in as soon as possible.
There was then a conflict between future
cash crop and present food crop. The
tendency of the gardeners was to plant
merely staples which, though rich in
energy protein, lacked other necessities for

Sarm N

"They do not mention that the
nutritionist for several years by 1931
subsproject had two managers. This was
evidence that there ever were two.

IN'I'I",GRA"I‘I\")". ELF

nutritionist 1
They also state
not the case in J

MENT IN AN IRDp

‘lj';)rlh:\[:;:;l;[.(.([l ‘(llcf.[ The sil.uz:trion was ripe
Kepnene ir‘:'“ﬂ)l-l,-l- 1‘1.21(.1 pointed out had
prr)jm:nf (l('v(-)l- ILr clrcumstances in other
Sl ¢ ()[)lllftﬂ'[ In one sense was
gomg hand in hand with worsening condi-
tons and » drop in [ood production

(Leupolt, 1977:7),

. I\hat food crops and cash crops deve-
lfl:{:l/((}“Ill?lj?r;:l;ixcr was d‘u('." to the efforts of
Icc ants on the spot. A potentially
divisive situation was resolved by the
consultants of both sub-projects, talking
with cach other and finding a solution.
Here, In action, there was what Armor
had said was necessary, namely  local
involvement in the dccision-mukiﬁg pro-
cess (Armor, 1979:282). This consultation
did not stop once decisions were made
but became an ongoing, if informal, pro-
cedure meriting the title ‘process consul-
tation” (c.f. Armor, 1979:283).

There are two aspects of the Gavien
partolthe sub-project which might detract
from its value as a model. There is no
doubt that the dynamism of the nutrition
consultant has had a great deal to do
with the healthy state of the project. The
fact that she worked with the men and
women in showing them what to do has
had great impact. Does the project
depend on her continued presence? There
arc a number of reasons that give promise
that the scheme will continue after her
departure. TFirstly, a national worked
with her for nearly a year on a fellowship
program and is currently on a course in
the Philippines to obtain formal qualifica-
tions in nutrition. To judge by the booklets
and papers produced by this trainee
nutritionist before she left, there is little
doubt that she has grasped the principles
of ISA and nutrition and is able to teach
them.? Sccondly, the curriculum of ISA
and the corresponding nutrition instruc-

n question had been the project
(p. 35) that the education
uly 1981 nor is there any

% cf. Basic Nutrition by Hannah Papi.
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tion has been concisely and clearly worked
out so that there is not a complicated
body of knowledge to transmit. Thirdly,
there is a national on fellowship training
in agriculture education corresponding
to the nutrition fellowship, and thus the
extension work in this area and the teach-
ing of the methods can be carried on when
the expatriate consultants leave. Fourthly,
the VLEW’s success in Gavien working
independently, and their acceptability to
parents and teachers as well as to the
groups in Gavien. would point to the
probability of conunuance. Fifthly, since
there is no need for financial inputs in the
shape of tools or buildings bevond that
which the school would be able to acquire
easilv and the villagers have anyway,
dependence on outside help is not a
factor.! Finally, the administrative struc-
ture is minimal and depends on the Gavien
Inservice Centre being run along the
uidelines already set down and practised.
and on VLEWSs being able to help.

The second aspect which might detract
from the Gavien as an example of the
success of the sub-project and its possible
replicability is the fact that the settlers
had severed their ties with the customs
and prejudices of their home district.
They would thus be more open te accept-
ing new ideas and methods.

However, the following incident shows
that the Gavien settlers were not the only
ones who saw the value of ISA. In July
of 1981 a request was received from the
Boards of Management of three 1iy erside
schools for the services of the VLEWSs.
Two young men spent somc weeks with
each of the schools; they were enthusiasti-
cally received and both teachers and
BOMs helped them set out the gardens.
Their reception was such that the VLEWS
themselves were very keen to go o other
places. The importance of this event from
the sub-project point ol view was twofold,
Firstly, it was the BOM made up of parents

who were gardeners which had requested
the introduction of the system. Secondly,
the VLEWSs who were not trained teachers
were nonetheless accepted as instructors
by both  teachers and B.O.M. This
indicates the beginning of how the project
is being integrated into the lives of people.

Project Aims and their Realisation

On comparing the aims set forth in the
Project Document and what has actually
happened, the use of a check list does not
give a full view of the situation. The
document puts forward what are neces-
sarilv a set of ideals. The realisation in
practice may be only similar on the surface.
The sub-project does in fact teach agn-
culture and nutrition in community and
secondary schools. The reasons for teach-
ing these arc given as the importance of
agriculture and nutrition education being
introduced in a svstematic way so as 1o
help improve gardening practices in the
villages and to alleviate malnutrition
through the dissemination of knowledge
(A.D.B. Appraisal of ESRDP Vol 1,
p. 63 . These aims are accomplished m
many instances and are pot achieved in
others. What is important for our pur-
Joses here are the ways in which these
ideals have been aimed at the pbilosophy
which is being gradually worked out as
the project progresses. The word philoso-
phy is used advisedly for though the agn-
culture and nutrition consultants denied
that they have a philosophy, their attitudes
to the relationship between what they are
doing and the schools and community do
amount to an inchoate philosophy of
action. In conversations with the consul-
tants and the sub-project manager, the
following gradually emerged.

IS and Integration into Village Life
The school has been seen by members

of the community as removing the children
from the environment in which village

e
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1 The original plan envisage

pointed out
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d nutrition sheds for

above, this idea was abandoned.

cach project schools but, as
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,t,'uh.‘a"l-““"“":“_"md social skills are aught
and assimilated. M{tny children will,
however, return to their village on comple-
don of Grade 6. By that time it is feared
by the community that they (1he children)
have become unable to learn and appre-
ciate the skills they might have acquired
lad lhct_y not gone 1o school. The ub.
P"‘!i““" m‘c:nvmagc(].ax a means W]"frczhy
village skills arc gained in a non-village
environment, namely that of the sehool.
At the same tme the school child s
receiving  the skills and social training
which will enable him or her (o fit thejr
village life into the wider national context.
For example, because a child goes 1o
school he or she does not have the time 10
learn what forest greens (o cat, nor does
he/she have time to roam freely 1o supple-
ment his/hier diet. Tt has been found that
in many instances children are relying on
staples only, a carbohydrate diet. The
project aims to provide the school student
with the ability to know what growth and
protective as well as encrgy foods should
he caten, and the skills to grow them. In
this way deficiencies in dict will be
redressed  without requiring store  food
purchases. ‘The child s also learning in
school the skills necessary to cope with
changing extra-village life. Lven if, as
with the case with the majority of students,
they live their lives in the village, this is
not a lile out of contact with changes in
the rest of the world, Structures and
functions of village life arc being affected
by external and internal influences. One
ol the most obvious influences is pressure
on land which neeessitates new methods
of cultivation. Another is the age old
pressure exerted by the flooding of the
Sepik which is no longer tolerable to many
and so they have moved to settlements
such as Gavien,

The Community School is a necessary
part of Community Life. The degree to
which the project manages to help inte-
grate community and school will he the
major indicator of its success. The aim of
the monitoring over the next cighteen
months and the final evaluation will be to
Measure integration through the cffects

09
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ol the project. The sub-project is attempt-
Mg Lo redress imbalances created in dijet
and village skills by school going and other
outside influences, while at the same time
co-operating with the school in cnabling
the student 1o cope with the incvitable

changes wrought by such external in-
fluences,

"l'lus philosophy, as applied to the
Community Schools, the Gavien and to
riverine  villages, means that  without
!m:acl; of former practices improvement
18 made to diet and gardening. The me-
thods used allow for a continuation of a
former life-style while making room for
the changes which have come in recent
years.

Interrelation of Parts of Sub-project

How the parts of the sub-project are
interrelated and how they relate to the
other sub-projects will now be considered.
The final scction will consider what has
been done and how it matches up with the
concepts of integration used by various
writers.

It has been pointed out above that the
agriculture and nutrition education parts
arc interrelated 1o such an extent that it
would be impossible to divide them into
separate exercises. The gardens are plan-
ned and planted in such a way as to
provide a good crop and a balanced diet.

A continuing cffort is made to involve
parents in the school gardens. In fact, the
school depends on local parental goodwill
for the provision of land. A fertile plot of
land is a genuine indication of parental
interest in the school project in an arca
where parting with land is unusual. The
parents arc also involved in other ways,
by giving sceds and plants for the garden
and by joining in the school lunches (see
Weceks 19835 7).

At Gavien, the educational work of the
project is spread beyond the confines of
the school with the groups of women.
Here a real start had been made cn
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solving the vexed question of the relation-
ship of cash crop to food crop. The danger
to traditional food growing and commu-
nity collecting practices has been Jmlc(l' by
Fisk, who points out that while the indige-
nous agriculture in the Pacific is particu-
larly well adapted to its cnvironment. . it
has been neglected by the process of transi-
tion from a series of small, closed subsiﬂ-
ence economies to larger open commerctal
cconomies taking part in world trade
(Iisk, 1975, p. 149).

At the Gavien, even though people had
been moved to a new area with an un-
familiar ccology, they were able to learn
and use a productive method, the ISA
with the help of the consultants and
VIEWs. At the same time, they were
planting and learning about a cash crop.
Thus a modern and traditional set of
practices were being used together, show-
ing that an adapted form of the traditional
can co-exist with the modern.

Comparison of Sub-project with
Concepts of Integration

It is now nccessary to compare the
practice of integration of the sub-project
with those concepts of integration put
forward by various authors.

A major aim of the project was to have
an impact on home gardening, and in the
long run, on dictary habits in the villages
(Vol. 1:57). Were this achieved, one could
say that integration was occurring between
the project and the villages. It can be
argued that the project has begun to
achieve this aim. The villagers have not
changed gardening habits nor are their
dietary habits different to before. How-
ever, the request for VLEWs among
riverine schools, the increased willingness
to give land for school gardens, the giving
of plants for the school gardens, and the
involvement of parents in school lunches,
show in embryo that the parents sce the
value and purpose of the project. Parents
and Boards of Management have seen
that the school garden is not a joke in
which the children grow nothing and
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learn nothing from teachers who, whatever
clse they might know, certainly know
nothing about growing food.

A theoretical point of integration with
local gardeners is that ISA follows the
same reasoning and practices as their own
gardening. ISA does not rely on expensive
equipment or fertilisers, nor does it pose a
threat by introducing totally new ideas or
mcthnds. The project was thus integrated
with the villagers at both a practical and
theoretical level. It can be hoped that the
integration will lead to the development
which is the aim of the project.

Integration with Inspectors

Integration in practice has alrcady
begun to take place between the sub-
project and the provincial education
system, through the agency of the inspec-
tors and the sub-project personnel. At a
meeting of inspectors in Agoram in July
1981, the sub-project personnel spent a
day explaining the aims of the sub-project
and showing the inspectors through “the
inservice-facility garden at Angoram. The
Chiel Inspector proposed, and others
agreed, that they would (@) take part in
an inservice course on ISA methods, and
(b) that they would include inspection of
the garden in the routine school inspec-
tions. Weeks (1983:7) does not mention
this taking place however. The sub-project
is thus becoming integrated into the pro-
vincial school system. This integration has
come about not from an administrative
ordr but from the co-operation of inspec-
tors and sub-project personnel for mutual
benefit. The sub-project benefits the
school through improved gardens and
dict, while the inspectors who visit the
school frequently can keep sub-project
personnel up to date with the needs of
teachers and children.

The integration between the Provincial
System of LEducation and the sub-project
occurred because their operatives met at
a common work place — the school, and
both were involved in the improvement of
that school. Looked at administratively,

60



EDUCATION AS AN INTEG

nregration was not required hy cither
system — It Of‘currnd hecause of a seen
veed. What s sl,vggi:‘s‘[(:d, then, 15 that
integration b(:_(:nnwdc.rr:d as a necessity
of the work being carried out rather than
as part of a system.

Integration shnul(_l also occur between
the various sub-projects. One must take
into account such stau‘zmcnls as those of
Qurba & Walter: “The project cannot
in any way be rlasscfl as an ‘integrated’
project since, 1 the first place, the social
and economic components were not de-
signed 1o interlock™ (1981 :4,. What has
been shown, however, is that despite the
lack of design of horizontal linkages bet-
ween sub-projects that such cross sub-
project co-operation did occur in at least
one instance. That such co-operation took
place only after bitterness and misunder-
standing, as noted by Wecks (1983:3) is
true ; nonetheless such disagreements refine
the issues and do lead to a clearer under-
standing of the aims of both parties. I
have not here dwelt on the many dis-
agreements between members of the staff
of the education sub-project or on the
disagreements with the staff of the DPI
projects. What I have done is examine the
positive achievements and scen how these
could be built upon.

Conclusion

The first suggestion that this paper
makes therefore with regard to the concept
of integration is that the project which is
fitted into the ongoing provincial or
national plans should be integrated from
the ground upwards, as well as {rom the
top down. The corollary of this position
s that room bhe left for changes and
reinterpretation during the execution of
the p]an‘

P,rhfr second suggestion is that the
rogram be integrated vertically into the

b}

RATIVE, FLEMENT IN

AN TRDP

(:nmmunit.y 50 that the

depend 1o 4 degree on local knowledpe
and practices, Incvitably this will !r;m‘;:i
|rhal. a somewhal tentative approach will
¢ needed for the lﬂ:ginningg, and a some-
what slower start than would be obiained
by the immediate implementation of g
well planned operation. However, the
nf:(:d for such integration of the cm’nmu:
nity and the plan is necessary ag may be
testificd by the innumerable  schemes
which failed because when the experts
left, the locals cither did not know how
to carry on the project or did not care 1o,

project activitiey

The third suggestion is that integration
of school and community be carried out
!)y the genuine involvement of the parents
in the running of the school. Too often
parents are relegated to the position of
builders of classrooms and providers of
children and money. In the case under
consideration parents were the ones who
gave the base of the agriculture curri-
culum. Morcover, local practices of nutri-
tion were not treated as if they did no
good for the nourishment of the child.
The crops planted in the school were not
esoteric fruits or vegetables, but those
which might have heen found by the
child in the bush were he or she not in
school and so unable to learn the bush-
lore of the parents. The development of
these plants and fruits and the improved
methods of cooking them made great
strides towards balancing the children’s
diet. Thus, integration should be able to
cope with the fact that while at school the
child will be learning how to cope with the
extra-village life, but at the same time he
or she will not be losing out on the many
things that might have been lcarnec'i had
they stayed at home and developed in the
village setting. Finally, the education f)f
the students in school and the parents 11
the Gavien was carried out 1n such a way
as to enable food and cash crops to be
cultivated together and fulfil the need

for balanced development.
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