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EDITORIAL

’ With this issue The Journal completes six years of its publication. It
wide range of articles on various aspects of technical and vocational education, which
we hope will be of interest to our readers.

ncludes a

_ Mr Hermann G.D., in his article on ‘Implementation of a Curricnium’ suggests
involvement approach to designing the syllabus, planning implementation, developing teachey
competence and solving implementation problems.

Dr Nelson R.E., in his article on ‘Entrepreneurship Preparation of Youth in D
Countries’ advocates a model of an innovative vocational programme featuring iniegration
of business concepts into vocational courses with provision for business appreiit:
¢ntrepreneurship development, and incubator businesses for programme giadusies.

Dr David L. Passmore et al attempt a synthesis between labour supply theoiy
-,’1""!;“3 { AR

expected _labour market cffects in their article on ‘Labor Supply Theory and &
of Technical and Vocational Education: Toward an Evaluation Theory’.

In the article on ‘Retention and Transfer of Teaching competencis from Training
to Practice’, Dr Subrahmanyan ct al discuss various issues relating to in-service training
programmes and suggest guidelines for identifying, designing and implementing in-service
programmes with focus on enhancing retention and transfer of competencies from training
to practice.

The article by Dr Okeke C.C. on ‘Improvisation and Students’ Performance in
Introduc;[ory Technology in Junior Secondary Schools in Anambra Statc of Nigeria’
emphasises deployment of improvisation and actual manipulation of equipment in teaching
::.Lrod.uctory Technology effectively and reports the findings of a study conducted to validate

is view,

In his article on ‘Ph.D Education and Ausiralia’s Industrial Future: An agenda
for Reform’, Dr J.G. Sekhon reports an investigative study on the issue of responsiveness
of Ph.D. education to the needs of industry in Australia. He highlights the important
factors responsible for the inadequacies of Ph.D. education as a preparation for a career

in industrial research and suggests directions for reform.

Dr M Adithan et al report the {indings of a Case Study of a polytechnic in their
article, on ‘Management of Polytechnics : A Case Study’. It highlights the strengths and
weaknesses of the various system components of the polytechnic studied and attempts
to create an awareness among the planners and administrators to base their planning
and management functions on profiles of institutions developed through such case

studies. []

n’r\.r‘a. o
cloping
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Implementation of a Curriculum

HerMANN G.D.
ABSTRACT
If a curriculum is designed by one group of people, and z';.-:,v;‘(:':rze;:'n:s:'
by a different group (i.e. teachers), it is necessary to do much more than

simply hand the syllabus document to the teachers. The implementers f‘:(if:f
to be assisted to gain competence to teach the curriculum effeciively. The

JELidk

; ; emmenitsl < r -4' z
paper suggests a competence-involvement approach to implementaiion with
respect to designing the syllabus, planning the implementation, developing
teacher competence and solving implementation problems.

Approaches to Curriculum
Implementation

If a curriculum development team has
Spent countless hours in devising a curricu-
lum that it considers to be brilliant, it is
obviously not very happy if the class room
teachers fail 10 implement it beacuse they
do not understand what is intended, or do
not like what is intended. All relevant bodies
- the development team, the school or faculty,
the education-! irstitution, the accrediting

body - expect that a curriculum be imple-
mented as intended.

Implementation is the translation of the
intended (approved) curriculum into reality :
the instruction and assessment of leamers.
The implementers are those presenting the
new or revised curriculum to the leamers

- the lecturers/teachers/trainers actually
involved in instruction.

Implementation is the step taken after a
decision has been mz~+ to adopt the cur-

riculum. The adoption process is not
discussed here; this topic can be examined

1

in Finch and McGough (1982, pp.177-191).

Lack of implementation may occur
because of many reasons. The teachers may
disagree with the rationale of the curricalum.
The teachers may not understand the ration-
ale. The teachers may disagree with the
teaching methods specified. The teachers may
not know how to use the teaching methods
specified. The teachers may not be convinced
of the need for certain content. The teachers

may. not be competent to teach certain
content. And so on.

In many small courses provided at one
college only, the person who developed the
curriculum is the person who implements it;
in this case there should be no teacher factors
involved in any lack of implementation.

Here we examine implementation pro-
cedures with respect to the teachers who are
implementing the curriculum. Successful
implementation involves many other factors
- such as the availability of sufficient finance
to buy or hire the equipment and facilities
specified in the intended curriculum.
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IIERMANN G.D.

Curriculum implementation can involve
different types of innovation. Perhaps the
most frequent in Occupational Curriculum
Development is the introduction of necw
content (due to technological change, dif-
ferent work practices, or whatever). A second
type of innovation is thc adoption of a
different teaching approach, such as CBVE
(Competency-based Vocational Education)
or Problem-based learning; there is often a
theorctical rationale associated with a
specified  teaching approach. Many
innovations specify both new content and
a new teaching approach; e.g. introducing
the topic of numerical control machines, and
specifying a simulation approach to teach
this topic.

As suggested in Table 1, curriculum ‘im-
plementation’ frequently involves simply
handing a syllabus to teachers. Most of these
teachers were not involved in the design of
the curriculum, and have no knowledge of
the rationale for the curriculum. No imple-
mentation planning takes place. No inscrvice
courses are held. No teacher guide is
produced. No consultants are available to give
advice. Full-time teachers in a large college
may be able to discuss the new or revised
curriculum with fellow teachers; often part-
ume teachers have no readily-available
sources of advice.

A brief introduction to a complex
innovation which is considered adequate by
the course designers may be considered
inadcquate by the course implementers (c.g.
Kennedy, Williamson, and Pattcrson, 1986).
Much more is gencrally nceded.

A competence-involvement approach is
advocated here, ensuring that the implemen-
ters arc competent to teach the new or
revised curriculum, and cnsuring that the
implcmenters are involved in planning the

Journal of Technical and Vocational Education

implementation of the curriculum. An outline
of this approach is presented in Table 1.

For this discussion, it is assumcd that in
the curriculum design, implementation
factors have been adequately takcn into
account, and that the innovation has been
trialled or observed in action and has been
found to work successfully. This is cs;;_)o_.z:ia}ly
important il the innovation is a dificrent

tcaching approach.
Theory versus competence approaches
Guskey (1986) has reviewed research on

staff development and the process of Fcac}'zcr
change. He found that teachers are p_n‘mam_v
interested in staff development activities that
lead to improvements in student learning.
He also found that “to be effective, a stalf
development program must offer teachers
practical ideas that can be efficicntly used
to directly enhance desired learning outcomes

in students.” (p.6)

Staff development, especially when
directly related to curriculum change, may
be designed to produce one, two or three
outcomes:

* change in tcachers’ classroom

practices
* change. in student learning outcomes

* change in teachers’ beliefs and attitudes

Two modcls have been developed which
scquence these three outcomes.

The theory-based model assumes that if
teachers accept the theory (rationale) under-
lying the curriculum change, this change in
teachers’ beliefs and attitudes will result in
a change in the teachers’ classroom practices
and in the student learning outcomes. Guskey
provides data which suggest that this model
is deficient, as it is very difficult to obtain
a change in teachers’ beliefs and attitudes
simply by asserting to experienced teachers

2



TABLE 1:

Some approaches to implementation

What happens

Suggested approach

Priviarily

- Primarily 1ew teaching
frequcn:fy new content ‘J!.""“')_'i____

I. Design of Syllabus

Involvement of implementers:

. Nil X !

. Some : N

. Much A
1I. Implementation Planning

Extent of planning:

. Nil X [

«  Medium Detail \ v

® Extremely detailed

Involvement of Implementers:

- Nil X

. Some

*  Much N} +
IIIa. Inservice Courses

. Not held X

d Suppont from occupational her N/A

analysis data v
. Theory based N/A
. Competence based v N
(content (teaching-
competence) method
competence)

IITb. Teacher Guide

. None X

. Available to all teachers \! \]
IV.  Consultants available

(During implementation, to assist

teachers to develop competence)

. No X

® Yes
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that they need 1o change. There is alwo ﬂ?
automatic transfer of changes in wachcfﬁ,
beliefs and attinygeg into changes in teachers
classroom practices: valuing an innovation
IS 0L sufficient in jtself for implementation
lo occur (c.g. Fullan & Pomfret, 1977). It
Would seem that teachers would like to find
out for themselveg whether a recommended
classroom practice will actually work for

ir students.

”nr;afhrff lhu’cl;; the ﬂ'l':;f;‘.': 4‘-ba-m m
Guskey advocales a competene,. Baseg
model, in which competence 1 Petform o
new teaching approach is 1;:--3 key: if mi‘:new
teaching approach Ier?ds 75} I?;.’,;'f‘,?&ed Stitden
learning, then the beliefz ar.'f a’:”wdes of the
tcachers will change. Guskey's mode]
presented in Fig.1.

RACTICES
Change in TEACHERS' CLASSROOM PR

Change in STUDENT LEARNING OUTCOMES

Change in TEACHERS' BELIEFS AND ATTITUDES

Fig.1

GUSKEY'S MODEL OF THE PROCESS CF

TEACHER CHANGE

Guskey provides data to support his
model. For ¢xample, he indicates that Fullan
(1985) found that teacher changesin attitudes,
beliefs, ang undcrstanding generally

Jollowed changes in teacher behaviour (e.g.
teaching method). Guskey also refers to one
of his own studies on staff development. The
teachers who im plemented the recommended
new classroom practices and obtained
increased student learning, developed more
positive attitudes to teaching and greater
personal responsibility for their Students’
learning, than did teachers who implementeq

Journal of Technical and Vocationgl Education

the new practices without improvement in
student learning or who did not implemen;
the new practices in their classrooms.

Guskey suggests three implications of his
model for staff development-

*

" Recognise that change is a gradual
- and difficult process for teachers

Ensure that teachers recejve regular
feedback on Student learning progress

Providecontinuedsupportandfollow-‘
up after the initia] training.



IMPLEMENTATION OF A CURRICULUM

on an analysis of data on imple-
mer?taalsi?)?! attempts, Huberman (19_33) has
described four scenarios. The scenario found
to be most effective involved strong cfon—
tinuous pressure from administrators, little
latitude for teachers to make changes, and
substantial assistance leading to teachers’
technical mastery. The commitment of
teachers developed strongly when they were
“able to master a well-designed, technically
challenging innovation while receiving
sustained assistance. The assistance comes
not only prior to project execution but also
-and more decisively - in the course of project
execution” (p.25). This finding 1s a very
strong support for Guskey’s model.

It is probably Fullan who has studied im-
plementation most thoroughly (e.g. Fullan
and Pomfret, 1977). Many of Fullan’s
findings from reviews and from his own
studies support the competence-based
model : that teachers who are competent in
the specified content and teachin gapproaches
are those who tend to implement successfully.
Such findings include :

* teachers tend to implement more
effectively if they know exacty what
they have to do in the classroom: there
should be a high degree of explicitmess
of the details of the innovation
specified complex changes in teachers’
behaviours (including teaching
approach) are unlikely to be imple-
mented effectively unless teachers are
given adequate guidance
* in-service training (staff development)
tends to aid implementation, if it
provides teachers with adequate dem-
onstration models and experiences; it
is more effective if it continues while
implementation is in progress so that
problems occuring during imple-
mentation can be addressed

* the availability of consultants during
P

implementation 21ds
mentation

=
effective imple-

* the provision
(e.g. teacher
implementation

* the discussion with fellow teachers of

: ; < t2nds to zid

implementation problems tends 10 2iG
implementation

“If there is one finding that stands ou
our review, it is that effective implementation
of social innovations requires

interaction and contacts, in-service training,
and other forms of people-based support.”

The following findings obtamned by
Crandall (1983) also support the comptanca-
based model :

* unless the innovation really works,
teachers will not see results and the
effort will fail.

implementers learn most from
“revealers of trade secrets™; ie. from
peers, who share similar experiences
and a common collegial bond with the
implementers, and who are already
successfully practising the innovation.
It would seem that “telling the implemen-
ters that an innovation is good” is genenally
completely inadequate; effective implemen-
tation is most likely if the implementers are
assisted 10 become competent practitioners
of the innovation.

Involvement approach

Ithas long been assumed that involvement
of the implementers in decision-making will

Issue 6—'89
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aidimplementation, The research and reviews
of Fullan sugpest that there is much truth
in this assumption, but that there are also
many qualifications,

Decision-making, can be discussed with
respect 1o the development of the curriculum
document (syllabus), the writing, of teacher
guides, the planning of the implementation

procedure, and the solving of implementa-
ton problems,

With resepect 1o the development of the
syllabus, it would scem that much teacher
involvement does not greatly assist imple-
mentation, especially if the innovation is 4
new teaching approach. For example, it has
been found (hat ‘over-participation” in the
carly stages of curriculum development can
lead 1o burn-out and frustration in the final
implementation stage. It has also been found
that “ownership’ ends 1o develop at the im-
plementation stage rather than at the syllabus
document stage. However, involvement at
the syllabus development stage has been
lound 1o aid implementers 1o identify what
they need 1o learn, which, in wrn, lcads 1o
morc cffective implementation.

If the implementation relates 1o new
content, it is assumed that teachers need 1o
be aware that changes in the occupational
arca have occurred or are about 10 occur
before they will accept the need for change.
In this case, involvement of the implementers
in gathering occupational analysis data is rec-
ommended (Sce Hermann, 1987).

It has been found that implementers who
have actually worked on the development
of teacher guides snd other materials tend
to implement more effectively than those who
have not (including those who were only
involved in making decisions as members
of curriculum committecs).

With respect to planning the implemen-

i hay been found that bnpleimentery
fation, it (i procedure tend 1o aplement
invulvml_ ll,l w"I‘ 11 hag abso been found thy
'.””m ‘t{l(.{;"'ll;’ ?I;.:V(:It)l) a plan i moderg
i l“%' !;(.""".',, in extreme detad; oo many
el !‘m'ml 10 lose interest if the planning
wilt'l'll‘-"’-l' I!((;r 100 long, without the commence.-
i.';:;:t”:)l' (he acutal implementation

There is clear evidence that participation
in solving implementation probici aids
iml;lc'mcnl;uinn. The full involverme=at of the
implementers is especially important for thig
phasc.

The data clearly su;;gcsl.. that inve -"‘““llf:ril
in implementation plmmm?; and '<;ulv1ng
implementation  problems is nuch - more
important than involvement i tiie develop-
ment of the syllabus document

As suggested above, implementation
should not be conceived of as simp!y tcachers
implementing independently as individuals,
Effcctive implementation generally involves
teachers collaborating with their collecagues
to solve problems, so providing support for
cach other and occasionally an impetus 1o
encourage others 0 get on with the job.

Implementation also tends to be more
cffective if the implementers’ supervisors
(c.g. Head of Department, Head of School,
Principal) actively support the implementers,

Suggested approach to implementation

This scction extends the basic implemen-
tation approach suggested in Table 1, and
emphasizes the need to ensure the compclence
of the implernenters. It discusses in turn the
designing of the sysllabus, implementation
planning, developing teacher competence in
the new content and/or leaching approach
(c.g. via inservice courses and teacher

guides), and solving implementation prob-
lems. '

Journal of Technical and Vocational Education




IMPLEMENTATION OF A CURRICULUM

Designing the syllabus implementation plan should be in moderate

Whether planning a new course or detail (not too detailed), and be flexible
reviewing an existing course, it is suggested  ©nough to be amended as necessary

that 1_111 persons who will be involved in If the implementation is widc-spread
Lcachmg the course should collect some there will gencrally be a need tor a "f:'-'«.::‘.tcm:
occupathna] analysis data. Suppose 20 implementation comunitiee, plus a f.-t-,r.‘:mmcc
leachers in a department interview 3 or 4

= ) ) _ at cach college offering the course. Each
Job incumbents or immediate SUpervisors,  committee needs a co-ordinator {exceutive
much data can be collected readily without  gfficer), whose role is to follow through all

cxcessive time requirements of any one
teacher. If it appears that there is a need
for new content based on actual or anticipated

L}&
changes in the occupational area, any straight-  should be invoived in implementation
forward method to demonstrate this to

planning at the college level.
teachers should be utilized.

decisions, to cajole impicmeaters into

participating cffectively, and to support them
as necessary. As many tcachers as feasible

For a . [ . Various ‘brainstorming’ techniques have
i . lvanety i TCESOnSyit 1S ger?erally bcen used in implementation planning. The
possible to involve all teachers in the Nominal Group Technigue has been found
?;::ﬁn thlheISyllabp S HOWCYer’ atleastone qepy) in reaching consensus on the major
tion lcr 3 10 uld be involved in any occupa- problems likely to be encountered in an
b a 3;1 alysis, at least one teacher should implementation. Force Field Analysis may
C 1nv i - B < X
svll bo ved n the preparation of any draft oot in solving such problems. These
yilabus, and at least 2 to 3 teachers should techniques are discussed by Anderson and
bellr_avolvcd In any curriculum commitiee  j . (1986) o ’
acuvities. Such teachers should report to their ) '

colleagues via written materials; and via
workshops where feasible.

o
<

The use of field centres has been found
very useful m agriculture to demonstrate
) ] mnovations to farmers, especially if the
Planning the implementation demonstration farm is similar to their own

A good implementation plan consists of {arms. A similar idea can be used in the
two major phases : developing teacher com- inplementation plan. If the innovation has
petence before the implementation occurs, atready beensuccessfully implemented, visits
and solving problems after implemeniaticn  Of implementers canbe arranged. If, however,
commences. There is a third major phase: 1here arc no such demonstration sites, it may
monitoring the activities of the impiemen- be feasible to implement the innovation as
tation plan to ensure that the objectives of 2 pilot project at a few centres, develop them
the first two phases arc attained. so that the innovation 1S clearly successf_ul,
and then to use these sites as demonstration
centres. The emphasis is on implementation
of an already adopted innovation - to assist
the implementers to gain the competencies

needed for successful implementation.

An implementation plan will list each
activity in each phase, specify the person
responsible for ensuring that the activity 1S
developed effectively and spccif); rthe'pc_rson

i 1 ¢ veness _
Zi‘s&(;ﬂ;;g{if?fl: ‘:32;‘::51_?&1 21:1(? fhaf(t‘:teledback To thc_: gr_eatcst' extent possﬂzilz,mp:ie-
is ided to the rclevant persons. The who provide inservice courses an

provi

Issue 6—89
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HERMANN  G.D.

ordinators and consultants should themsclves
have successfully used the program.

Developing teacher competence
The first phasc of the implcmcn.lution plan
is 10 develop teacher competence n the new
content and/or teaching approach hcﬁ_)r.c the
implementation  occurs. This imlm!ly
involves the determination of the specific
compelencies needed by the l‘.uchcrs_ lf’
successfully implement the program. Activi-
ties are then developed which will ensurc
that the teachers attain these competencics.
Activities could include inservice courses,
preparation and study of teacher guidcs,
teachers attending  courses  provided by
manufacturers or suppliers of cquipment,
weachers working in industry, and so on. A
visit to a similar institution which has alrcady
successfully implemented the innovation is
a very rewarding activity, especially if there
is adequate time for discussion with teachers
who undertook the implementation, and
teachers who are using the innovation. As
stated above, it is necessary to monitor the
effectiveness of theses activities.

New content can be presented via an
inservice course, or a teacher guide, or,
preferably, both. It is considered that
occupational analysis data should be pre-
sented so that each teacher can appreciate
the rationale for the new content. If it is
not feasible for teachers to attend an inservice
course, videotapes, audiotapég, and telephone
conferences can be utilized.'

Different teaching approaches can be
demonstrated by a tutor, a video, and/or the
use of lesson transcripts. Such demonstrations
should be very explicit, very concrete, and
directly relevant to the implementers. The
training should have a “hands-on” focus.
Activities will need to be devised which allow
the provision of feedback to teachers on their

Journal of Technical and Vocational Education

progress, and cnsure they attain compelence,

Solving implementation problems

The second phase of the implementation
anisto provide assistance to teachers facing

pl : ati ;
problems after implementation has
commenced. The bulk of the problems iend

1o occur immediately after implemeniation
commences; the plan should cspecially be
of assistancc at this stage.

Perhaps the most important activity is the
scheduling of workshops at which imnplemen-
ters can work together to solve preblems.
Inservice courses can be continued unlil they
arc no longer needed. Consultanis can be
made available to assist tcachors cither
individually or in groups. Consuitants can
be teachers who have already succeessiully
implemented the program on a pilol basis,
scnior teachers, and/or people cxternal to the
college with relevant expertise. If, for
example, competency-based vocational
education (CBVE) is being introduced into
a specific course in New South Wales, it
could be very appropriate to utilize, as
consultants, teachers from another state who
teach the same course, and who have been
successfully using CBVE approaches for
many years.

Formative cvaluation of the implemen-
tation activities is considered to be very
necessary. Obviously, the activities should
be amended as appropriate.

The discussion above is based on two
major assumptions. Firstly, that the resources
needed for implementation have been made
available sufficiently early. Secondly, that
the innovation has been trialled and is known
to work successfully. Implementation prob-
lems due to deficient recources andfor a
defective innovation need to be resolved
rapidly.
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Implementation
Evaluation

and Curriculum

In evaluating an occupational program,
one activity is to study how effectively the
program was implemented.

Suppose a curriculum innovation is
adopted by the ‘administration’, the teachers
are told to implement it, and a summative
evaluation of the curriculum innovation is
conducted. Suppose that it is found that the
students who have taken this curriculum have
performedbadly. All too often, the innovation
is blamed for the poor performance, the
innovation may be discontinued, and the
evaluation stops there. However, in many
cases, the problem is not the innovation itself,
and lics elsewhere : the curriculum innova-
tion was not implemented as intended.

A good curriculum evaluation will
examine both the products (observed out-
comes), and the extent of implementation
(by asking the question: to what extent can
the intended antecedents and processes - as
defined below - be observed in actual
practice). Such an approach is present in the
model of curriculum evaluation shown in

Fig.2. which has been derived from Stake
(1967).

The term ANTECEDENTS is used to
refer to the inputs into the system, especially
to the learners, teachers, and [facilitics/
materials. The most important input of the
learners is thecir cntering bchaviours. To
ensure that the entering bchaviours are
appropriate, the curriculum developers can
state the prerequisite  competencies needed
by learners before commencing the course.
Other antecedents specificd or assumed by
the curriculum developers could include the
need for concurrent relevant employment in-
volving appropriate skills development and/
or general industrial experience, (say) 10

9

hours per week study e addition 1o
actual attendance at an insiitution, and that
the lcarners have adecuate study skills.

The curriculum developers could specify
or assume that the icaching staff know their
discipline subject very well, that they have
attended an inscrvice program to study the
philosophy and implementation of the new
curriculum, and that they are competent in
teaching.

With respect to facilities/materials, the
curriculum developers could specify or
assume that there were sufficient reading
materials in the classroom and/or in the
library, that there was one audiotutorial carrel
available for every ten students in the course,
that there was one microscope available for
every person in a practical class, and so on.

The term PROCESS refers to the inter-
action of the learner with teacher(s) and/or
materials; i.c. the teaching/lcarning process.
This interaction can refer to the time involved
and/or to the activities specificd or recom-
mended. Specifications or assumptions con-
cerning time could relate 10 the minimum
period of time a learner is o interact with
sct materials, or to the maximum period of
time thatalecarncr must wait before cquipment
or matcrials become available. For individu-
alized instruction, the minimum period or
time the teacheris to interact with cach learner
could be specificd. Activitiecs could relate
to the specification of the placement of the
rules and examplcs in a lcarning by discovery
approach; the specification of the scquence
ol procedures in a problem-based lcaming
approach; the use of mastery lecarning and
alternative lcarning stratcgies in a compe-
tency-bascd approach; the use of student
problem solving, where specificd; and the
use of speciflicd teaching methods whether
in the educational institution or in a clinical,

Issue 6—'89



workshop, or other position (whether
employed or supemumerary).

The intended OUTCOMES relate to those

competencies).
necessarily, testing in the educational
institution precedes testing in the workplace.

ACTUAL
INTENDED
Observed
-,.-EQES“SE‘;S s ANTECEDENTS
A d Ll
Intended Obserch
PROCESSES | —> PROCESSES
Intended Observead
OUTCOMES ouUTCOMES
in - o ln
educational ?duCQlLQ?ﬂ]
institution institution
Intended Observed
OUTCOMES OUTCOMES
5 o ———— P2 .
in work in work
situation situation
Fig.2 A MODEL OF EVALUATION FOR

HERMANN G.D.

objectives 10 be atta »
onal institution (whether occupati

tencies) and to those 1o i«

or college compc | .
kplace (occupation

demonstrated in the wor

ined by students in il
onal

AN OCCUPATIONAL CURRICULUM

Generally,

but

not

If the observed antecedents and processes

Journal of Technical and Vocational Education

are different to, and apparently inferior to,
the intended antecedents and processes, then
the implementation has been inadequate.

The evaluation of an occupational cur-

10



IMPLEMENTATION OF A CURRICULUM

riculum is incomplete without an assessment
of the degree to which the curriculum (as

intended by the designers and adopters) has
becn implemented.
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Entreprencurship Preparation of Youth in Developing Countries

Ronert E, Nrrson

ABSTRACT

The paper emphasis that in vocational education programs,
and entreprencurship concepts should cor
skills. 1t describes a model of an innovative
countries involving integration of busine
with provision for business apprenticeships,

self-employment
nplement instruction in vncatim?al
vocational program for developing
ss concepts inlo vocational courses
entreprencurship de velopment
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Overview of Training for
Sélf-vmpln_ynwnl.

Educational systems, technical colleges
and vocational programs in most developing
countrics appear to prepare their pupils, both
technically and psychologically, for paid
cmployment cither in the formal scctor or
in government. However, it is generally
believed that these two scctors  together
cannot absorb more than ten percent of the
total labor force inmost developing countrics.
The magnitude of uncmployed youth,
especially in rural arcas, has inspired a
number of developing countrics to introduce
training programs which prepare people for

self-cmployment,

In addition to vocational skills, vocational
training programs should include instruction
o develop proper attitudes towards sclf-
cmployment and cntreprencurship. In voca-
tional cducation programs, sclf-employment
and entreprencurship  concepts  should

complement instruction in vocational skills.
Many graduates of vocational training
programs would have the potential to become
sclf-cmployed il they had the knowledge and

Journal of Technical and Vocational Education

understanding of what it means to own and
operale an cnlerprise. Training programs
would be more practical because they would
not only focus on the vocational skills, but
would also focus on the business skills and
entreprencurial attitudes which are necessary
whether a person is sceking cmployment or
sceking 1o become sclf-cmployed.

Currently, vocational education programs
focus their cfforts on teachinfg specific
vocational skills, However, il training for sclf-
cmployment is to become an important
objcctive lor vocational programs, additional
training in management and entreprencurship
must be provided as wcll as business
cxpericnce for those persons contemplating
scll-cmployment as a potential carcer.

Content of Self-employment Programs

Technical ability, managerial ability and
entreprencurial ability are the three compo-
nents essential for successful operation of
an cnterprise. Technical and managerial
ability, which arc skills, can be taught through
vocational and managerial training courscs.
However, cntreprencurship is a behaviour

12
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which can be developed in those individuals
who want 1o use their cntreprencurial
charactenstics and taits in business,

Figure 1 15 an cxample of the various
raining components for a sell-employment
program which bepins at the secondary
vocational level. The first and second year
of the vocational program focus on teaching
vocational skills (80%) and business skills
(20%). Additional components which would
be the responsibility of the vocational
mstitution for selected parucipants include:
(a) a business apprenuceship (one year); (b)
an cntreprencurship skills development
course {two months); and (¢) incubator
businesses for highly 1alented vocational
program graduates (indefimite ume). Other
mstututions, both public and private, would
provide training and assistance for the
remaining sclf-cmployment components of
iniuﬂljng.muinmmmg,andcxpundmgasmall
business.

During each phase of training in the total
self-employment program, vocational stu-
dents would acquire a different set of discrete
skills and knowledge. The model represents
a total system and the various training
components should be integrated o form a
process which would enable vocational
program graduates to increase their chances
for success in being self-employed.

Although Figure 1 represents a process,
it is unlikely that most vocational students
would complete all components unin-
terrrupted. Some of the students who
complete the second year of the vocational
program might become employed or unem-
ployed. Only a portion of the vocational
program graduates would enter the businc.ss
apprenticeship program or the cnueprcncul.'xal
skills program. Although students completing
these two programs would have some
preparation to start an enterprise, only a small

13
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proportion would actually do so immediately,

cither as an incubator business or on their
own,

Over the long term, however, there will
be a more informed group of vocational
program graduates who will have the ability
and knowledge to inttiate an enterprise at
some ume in the future. Providing traming
for self-employment in vocational education
programs helps to develop the infrastructure
which will allow the small enterprisc sector
in developing countrics 1o expand in the
future; such training should also help to

reduce the faitlure rate in the small enterprisc
seclor.,

Vocational Training (first and second years )~

The content of the total self-employment
program within vocational education might
include: (a) basic business skills, (b) small
business skills, (¢) a business apprenticeship,
and (d) entreprencurship skills. Activitics
during the first year are designed to create
an awareness of business among youth and
provisionof basic knowledge and information
necessary for operating a small enterprise
such as : overview of the business sector,
business math, managing moncy, costing,
principles of work study, business English
and communication, giving and recciving
credit, industrial safety, and organization of
production tasks.Identification of youth with
camparatively high entreprencurial potential
for further development should also be an
objective. The specific business skills and
content to be taught would be determined
by the administrators of the local vocational
education program.

Approximately 20% of the second year’s
vocational education program would be
related to sclf-employment skills such as :
identifying business opportunities, conduct-
ing a market survey, developing a business
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plan., busincss dccision-making, banking
services, business and financial planning,
being entreprencurial, choosing  suppliers,
human relations, and business location.

fa) - ) ' .
ousiness Apprenticeship (third year)

Once students graduate from the two-ycar
program, they should have the opportunity
Lo become employed in their vocational skill
arca or to pursuc _further training in the

NELSON

proécdurcs of operating an enlcrp.risc.
Another alternative would be for vocational
a business apprenticeship
onc ycar. The small
enterprisc scctor would be an a.clivc partner
in providing training for aspiring entrepre-
neurs. A listing of expericnces  that the
apprentices would be involved in‘\.vou‘ld be
prepared and would include nclw‘mcs in all
phascs of small busincss operations.

graduates to serve
for approximately

VOCATIONAL VOCATIONAL IONAL
PROGRAM SEOGEAM vggaéﬂu Initiate Maintain Expand
First Yoar Second Yeer Intensive Courss | —p{ Small = s""',_.,' mmwl
BO% Vocational Skills 80% Vocstions! Skills 100% Entreprensurial Busineseos °
20% Business Skills 20% Business Skills Skills
Incubator
Evrer
For Graduates

4

l PAID EMPLOYMENT OR UNEMPLOYMENT

Figure 1.

OVERVIEW OF TRAINING FOR SELF-EMPLOYMENT

Thce apprenticeship program would focus
on the practical aspects of operating on
enterprise. The apprentices might attend
formal classcs one night a week. Once the
apprentices have been exposed to all aspects
of the enterprise, they might focus on a
specific aspect of the small business which
is of special interest to them. For example,
an apprentice might develop an alternative
stratcgy for marketing a particular product.
This type of project would not only provide
information to the enterprise, but would allow
time to the apprentice to pursue in-depth a
specific aspect of operating a business. The
project report might also serve as an

evaluation of the apprentice’s work.

Entreprencurship Skills Training
(two months)

After completing two years of vocational
skills training, including the basic business
skills traming and the small business skills
training, students would be prepared for
cmployment in the private sector. The
vocational program should also create other
options for its graduates.

One option would be for the vocational
program to establish an entrepreneurship
training component for a highly selective
group of students from various vocational

Journal of Technical and Vocational Education 14
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schools within a district. Between 1510 25
graduates who have the dcsu_c to bf:cor.nc
sclf-employed would be provldcq with 1n-
depth training in the entrepreneurial aspects
of opcrating a business.

The purpose of entrepreneurship training
would be to prepare vocational program
graduates as future busincss owncers. The
training would be designed for graduates who
are highly motivated and express a strong
interest in becoming sclf-employed.

The timing of the training is important.
Having just graduated from a two-year
vocational program, the students would
remain at a centrally located vocational
institution, and there would be no interruption
of their training. In some cases, students who
lcave cducational institutions are less likely
o rcturn. The training might be offered for
Iwo months at the institution.The training
would be full time and highly intensive. The
training period would be for only two months
so that student interest, motivation and
participation can be maintained ata highlevel.

Hopefully the intcraction among highly
motivated participants will provide mutual
reinforcement and support. A common goal
of all participants would be to become self-
employed at the completion of the two month
training period. Participants would be able
to leam concepts regarding entrepreneurial
behaviour in a relatively short period of time
which would normally take many years for
potential entrepreneurs to learn on their own
through experience.

SUGGESTED CONTENT The two-month enter-
prencurship skills training might be divided
into three major learning clusters (achieve-

ment, planning, and power) and include
tcaching the following nine essential personal
entreprencurial characteristics and their be-

havioural indicators which have been iden-
tified by rescarch*.

A. ACHIEVEMENT CLUSTER

Opportunity Seeking : Secs and acts on new
business opportunitics; seizes unusual
opportunities to obtain finance, equipment,
land, work space, or assistance.

Information Seeking : Personally seeks
information on clients, suppliers, and/for
competitors; consults experts for business or
technical advice; uscs contacts or information
networks to obtain useful information.

Persistence : Takes repeated or different
actions o overcome an obstacle; makes a
personal sacrifice or expends extraordinary
effort to complete a job. Sticks with own

Judgment in the face of opposition or early
lack of success.

Risk Taking : Takes what he or she perceives
to be moderate risks; states a preference for
situations that involve moderate risk.

Demand fot Efficiency and Quality - Acts
to do things that meet or exceed existing
standards of excellence or improve on past

performance; strives to do things better, faster
or cheaper.

B. PLANNING CLUSTER

Goal Setting : Sets clear and specific short
lerm objectives; sets clear long term goals.
Systematic Planning

Develops and uses logica
to reach goals:

and Monitoring ;

1, step-by-step plans
evaluates alternatives:

* A five year research project was funded b
Development and was condacted by Management Syste
and McBer and Company (Boston) to identify specific

with successful entrepreneurships.

15

y the U.S. Agency for International
ms Intemnational (Washington, D.C)
and observable behaviors associated
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moni 2 y
Onitors progress and switches to altermative
Strategies when necessary to achieve goals.

C.POWER CLUSTER

Persua;ﬂon and Networking : Uses deliberate
strateglcs_ to influence or persuade others;
uses bu‘smess and personal contacts 0O
accomplish own objectives.

Self Conﬁde.n'c;‘a : Has a strong belief in self
and ow_n'ablhms; expresses confidence in
own ability to complete a difficult task or
meet a challenge.

Incubator Businesses

Once graduages of vocational programs
have completed the two month intensive
cntrepreneurship skills program, some might
!)c_ ready to implement a business plan and
Iniuate an enterprise. The vocational program
staff might facilitate this process by providing
space 1o accomodate some enterprise which
would be located near the vocational insti-
tution. Several inexpensive sheds might be
constructed by the institution and rented to
selected graduates, either as individual
entrepreneurs or as work groups, at relatively
Iow rent. Tools owned by the vocational
institution could be used by the graduates

during off-hours.

The purpose of this part of the program
would be to provide young entrepreneurs op-
portunities o start enterprises in a relatively
safe environment and have access to the
resources of the vocationat program such as:
Management assistance, technical assistance
and tools. Other community resources might
also be available to the participants.

A vocational program staff member might
be assigned as a resource person 1o assist
graduates initiate and maintain their enter-
prises. In a real sense, these new entrepre-
neurs would be continuing their education

Journa! of Technical and Vocational Education

on an informal |1{l.\‘i:\‘ with the vocationg
program, OQne test of the vx_lluc of the g,
cmployment component .ul.'lhc VOCationy
program is the num!wr of viable Cnlerpriseg
cstablished by vuc.:llmnnllpmgrum. graduateg,
supportand 1l:\‘}~“lsllilllcc given dul‘ing
the critical phase of initiating an enterprige,
the more likely the enterprise will succeeq
As these new entreprencurs develop thejp
cnterprise and arc awarc of }hf; need for
continucd cducation :ln_d training on gy
informal and formal _bns:s, the more likely
they are 1o cnroll in short _Cou‘r‘scs and
workshops and continuc lcam'mg on thejr
' to develop their cnterprise and entre.

The more

own’
prencurial talents.

Depending on the cxpcricr.lcc of the vo.
cational program incubator businesses, alimit
may be established regarding the length of
time a vocational program graduate can
remain in the incubator business phase of
the program. Allowing them to stay indefi-
nitely is not recommended because the
enterprise will tend to become dependent on
the vocational institution,

As new graduates from the vocational
program plan o initiate new enterprises,
space should be provided for them at the
incubator site. As vocational program
administrators of this phase of the program
gain experience, a general policy should be
established as to the maximum length of time
a vocational program graduate can operate
an enterprise at the incubator site.

Curriculum Development Needs

If self-employment becomes a primary
concern in vocational education, there will
be a need for curriculum materials to be
developed. The following concerns should
be addressed before the curriculum is

developed.

The self-employment curriculum should
16
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_be kept simple and easy for both (a)
Instructors to use and (b) students to
understand. The curriculum should not be
cumbcrs_omc orinvolve a great deal of teacher
preparation. Each lesson should stand on its
OWn as a separate entity and highlight one

'mportant concept relating to self-employ-
ment.

~ The first part of the self-emploment cur-
riculum should be highly structured and
should contain basic principles which would
be common 1o the types of enterprises ap-
propriate for youth. This structured portion
of the curriculum would also ensure that all
students would receive similar information.
puring the latter part of the program,
mnstructors should have some flexibility in
choosing content which pertains to their
specific teaching situations. Factors which
would account for the need for flexibility
include (a) rural training versus urban training
or (b) focus on a special industrial area (i.e.,
garment making or manufacturing of wood
products). Instructors should have the respon-
sibility for selecting and adapting materials
to satisfy the specific needs of their students.

The curriculum should be “action-ori-
ented” and students should be actively
involved in realistic activities pertaining to
the operation of an enterprise. Activitics
should relate to specific situations young
people would encounter if they were self-
employed.

Evaluation is an important part of the
learning process and should be thought of
as a tcaching technique which has potential
value. For example, the completion of a
business plan would help determine the
student’s knowledge of business as well as
serve as documentation necded to apply for
financial assistance.

The curriculum should be valid in that

17

there should be a direct relationship between
the educational expericnces and the desired
outcomes. Only experiences which actually
contribute toward desircd outcomes should
be included in the sclf-employment

curriculum.

The self-employment curriculum should
include a variety of leaming experiences
which are interesting to students. The sclf-
employment curriculum should also be
suitable to the age, background and previous
experiences of the participants.

Students should have apartindctermining
the self-employment curriculum. For ex-
ample, the type of self-employment oppor-
tunities students might want to pursuc after
leaving the program should determine some
of the leaming experiences.

Student Concerns

The following recommendations pertain
to the various student concerns which should
be considered when developing the curricu-
lum. For example, when students are at school
they should not only be concerned with learn-
ing vocational skills but they should also
be concerned with lcaming techniques for
owning and operating a business (such as,
recordkeeping, inventory control and increas-
ing worker efficiency). Students can learn
self-employment concepts by actually doing
them on-the job, in simulated experiences,
or in production-oriented - activitics at the
institution.

Students should clearly understand the
importance of self-employmentand the small
enterprise sector in the economic develop-
ment of their community. For example, they
should know how the growth of small
enterprises contributes to job-creation and
increases the economic viability of their

community.
Issue 6—'89
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Asleaming is affected by individual goals,
values and motives, students must understand
how Kknowledge of self-employment  will
personally  help them. For example, a
Knowledge of recordkeeping and costing will
help students make an casier transition from
paid employment 1o sclf-employment.

The more opportunities students have to
apply knowledge of specific self-employment
€oncepls in various learning situations, the
more likely the learning of gencralizations
will occur. For example, if several teaching
techniques are used 1o illustrate the
problems encountered by not keeping
accurate accounts, students will be able to
make generalizations conceming the need for
keeping accurate written records.

The same leaming situation will affect
students differently. For example, solutions
10 case studics will elicit many different
responses. It is essential for students to
understand that some business problems
may have no one best solution, but it is
important for them to be able to Justify their
solutions. Environmental differences affect
student learning in educational institutions,
Urban students might approach business
situations differently from rural students.
For example, establishing a marketing strat-
egy will be different for rural and urban
enterprises.

If students are to value the self-semploy-
mentcurriculum, they must be able to observe
self-employed persons who have come
through similar vocational programs. Those
vocational graduates who have become
entrepreneurs might serve as role models for
current vocational students.

A placement office might be established
to assist students in : (a) locating employment
opportunities or (b) initiating enterprises on
their own. The placement office would help

locate financial, technical, ‘{ﬂd
managerial assi.«;l'unc'c lﬂtﬁlﬂ:’:;lil:) l::qmc(:l;nsg'
Continuous monitoring Y Vi [. g (_Brn.
rencies will help ensurc the ;‘"CCFSS
sy Moyed graduatcs. Maintaining vig;j.
O.rl".;c“r-(:"rn;fncccssf ul small cntcrpriscs initiateq
lt)’;flgrzltll;zllcs will have p({SlllVC cffects on
currently enrolled students.

It is important for students to identify
with those successful entreprencurs who are
located near the vocational msmuulon. These
entreprencurs would rcpresent role m(_)dcls,
that students might cmulate. Yocauona]
students need to be in contact with people
who have chosen self-cmployment as theijr

carcer and are successful.

Ways should be identified for gradu%ues
to continue their education on a part-time
basis. Graduates who become sclf-employed
have specific needs for busines‘s knowledge
which can be met through a variety of means
such as: correspondence courses, radio
programs, booklets on various aspects of
small enterprise management, and short term
workshops and seminars.

students

Summary

The growing problem of unemployment
in most devcloping countries is especially
scrious for young people. Only a small
portion of school leavers find employment
in the formal sector. For those young pcople
who are unable to find employment, there
is a great deal of anger and frustration which
can have serious social and political
ramifications.

In an effort to increase employment op-
portunitics, vocational education programs
are beginning to include training for self-
employment. Instead of secking employment,
_sorpe young people will be able 1o engage
1N Income-generating activities on their own
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or in small groups.

Vos:ational programs in developing
countries are experimenting with (a)
Integrating business concepts into vocational
courses (b) business apprenticeships, (c)
entrepreneurship development programs, and
~ (d) incubator businesses for vocational

program graduates. These activities can pro-

vide students with an understanding of entre-
prencurship and business which will be
helpful to them if they decide to become
sclf-cmployed at some time in the future.
For thosc who cannot find employment but
arc highly capable and cntreprencurial, sclf-
employment may be an alternative o being

uncmployed.
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Labor Supply Theory and Qutcomes of Technical and Vocationg
Education: Toward an Evaluation Theory *

Davip L, PAssMORE,

Norma K. Orsin anp DAN-SiaN WANG

ABSTRACT

This paper aims 10 forge a synthesis between labor supply. theory and ex-
pectations for labor market effects of technical and yocational education,
A concise summary of labor supply theory is first given, followed by the
author’s prescription for application of this theory to the p_vrobl’em of slaun-g
the expected labor force outcomes of this sector of education. 7 i he‘.synthe.u's
attempted is a major contribution towards developing allheoreucal basis
to gude evaluations of technical and vocational education.

Introduction

Technical and vocational education
represents substantial public and private
effort in the United States. An estimated $15
billion is spent annually on public and private
technical and vocational education in the
United States (NCRVE, nd.g). For federally-
supported technical and vocational edcation
alone funds increased by S00% between 1962
and 1970; $3.5 billion was obligated by the
federal government between 1981 and 1984
for vocational and adult education programs,
which s approximately 5% of the total
obligated for all educational programs
administered by the Unites States Department
of Education (Gramt & Snyder, 1986).
Secondary and post-secondary student
enrciments in technical and vocational
education increased from 5.4 million in 1965
1o 12.7 million in 1930 (Bottoms & Copa,

1983). Approximately three-fourths of g
secondary school students in the United Stateg
are enrolled in at least one vocational
education course (Campbell, Orth, & Seitz,
1981; National Association of Vocational
Education, 1988).

Recentestimates by the American Society
for Training and Development (Fcuer, 1988,
p.32) reveal that 1.2 billion hours of formal
training will be delivered during 1988 t0 37.5
million participants in organizations in the
United States employing at least 100 workers
at a total cost of $39.6 billion. In 1988,
production workers will make up the largest
group of trainees (8.5 million) and will
account for the most training hours (270
million) (Gordon, 1988,p.52). Training will
occur in such diverse areas as management
skills, basic computer skills, personal growth
and health, technical skills and remedial basic

* Yhe authkors acknowledge the help rendered by Diane Berkell, Thomas Long and
Alfred Mannebach in improving this paper substantially through their comments and

TUELCONS.
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education (Gordon, 1988, Table 2).

mc:th.e most common goal qf public invest-
ment in technical and vocational education
1 to improve the employability, employment,
and,.a_s a consequence, economic well-being
of citizens (see, e.g., Evans & Herr, 1978,
and W.enrich & Wenrich, 1974).There may
pe desirable social outcomes from training
in lhe: private scctor, also. A review of the
vast literature pertaining to technical and vo-
cational education programs would reveal
that this goal provides focus for many
evaluations of these investments in education
and‘ training. Comparable analysis of the
_soc:al outcomes of private sector investment
in education and training is rarely considered.

Consistent with these goals evaluators
often choose to examine whether technical
and vocational education have produced, or
are associated with, relatively higher labor
force participation and employment rates,
Jower unemployment rates, and higher wages
for its participants. The assumption is that
effective technical and vocational education
will show a positive rclationship with
employment and carnings. This assumption
may match common scnsc. However, is this
a reasonable expectation, given our undcr-
standing of the labor force behaviour of
individuals, houscholds, and aggregatc
society? We asscrt in this paper that, no,
this expectation is neither consistent nor
necessary proof. of. effective technical and

vocational education.

Our goal for this paper is 10 forge a
synthesis betwen labor supply theory and
cxpectations for labor market cffects of
technical and vocational education,, We
producc at lcast threc benefits from our
attempt at this synthesis:

sis provides theoretical cco-

1. Our synthe
rpinnings that arc necessary

nomic undc

21

to guide analysis of the outcomes of
technical and vocational cducation, but
which have been so lacking in previous
descriptive studies  (sce, for instance,
Geer, 1984, Grasso & Shea, 1979, or Peng,
1987, among many others).

2. Our synthesis highlights the influence of
participation in technical and vocational
education on houschold, as well as in-
dividual, economic factors which can
limit net cmployment cffects of these
cducational investments on socicty (refer
to Gronau, 1977, and Becker, 1965, for
consideration of the houschold as a
fundamental economic unit). Negleet of
the role of houschold economic decisions
on individual labor supply has, we believe,
permitted and encouraged the blindly
optimistic hopes and a priori judgements
about the unalloyed benefits of technical
and vocational cducation that arc held
by many cducators and policy-makers as
well as by the public (refer to a critical
analysis of these hopes and judgments
by Passmore, in press).

3. Our work uncovers several labor market
mecasurcs that, although common in
studies of labor supply, have rarcly been
applicd to cvaluate technical and voca-
tional education. Usc of these labor market
measures would not only cnrich evalu-
ations of strategics for technical and
vocational cducation, but they would also
allow the labor market effects of these
strategics o be weighed against the
myriad of aliernative and competing
stratcgics already under the scrutiny of
cconomic methods and models.

We view this cvaluation problem, un-
abashedly and unapologetically, through the
lens of microcconomics, which provides an
explicit theory about how cconomic c’ntincs
(individunls, houscholds, firms) decide 10
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allocate scarce resources to achieve desired
ends. This theory, in turn, leads to testable
(and, thercfore, refutable) hypotheses about
the effects of participation in technical and
a vocational education on labor supply. Lack
of a theory to guide evaluation of investments
in technical and vocational education pro-
duces, at best, inconclusive results and, at
worst, findings that are nothing more than
sham and humbuggery hidden behind the
patina of pscudoscience.

We divide this paper into two major
sections. In the subsequent section, a concise
summary of labor supply theory is presented
by describing the nature, characteristics, and
imperfections in labor markets and by
explaining the role of opportunity costs,
wealth, and consumer preferences in labor
supply decisions. We realize that there are
many “theories” of labor supply. We attempt
to present a modal picture of these theories.
We hope that this summary will be instructive,
but we are not under the illusion that it is
at all original. An interested reader could
be better informed, although after absorbing
much more technical detail, through study
of any basic labor economics textbook (see,
e.g., Killingsworth, 1983, or Kreps, Somers,
& Perlman, 1974).

The second major section of this paper
contains our prescription for application of
labor supply theory to the problem of stating
- the expected labor force outcomes of tech-
nical and vocational education. We specify
four research questions, stimulated by labor
supply theory, that could be answered about
the labor market effects of technical and
vocational education. Our synthesis of these
questions reveals four integrated anc_i con-
sistent expectations for returns on Invest-
merits in technical and vocational education.
The second section, we believe, embodies
the major value added by this paper.
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Labor Supply Theory

The Market
NATURE

As defined by Samuclson (1961), economicg
is the study of how individuals and society
choose, with or without the use of money,
to employ scarce produqivc resources (o
produce various commodites over time and
distribute them for consumption, now and
in the future, among various people angd

groups in society. (p.6)

The term, commodities, in Samuelson’s
definition connotes more than merely
consumer goods such as radios, cars, or rice,
Rather, concepts and methods of economics
are applied to understand human choices of
many kinds that are made to allocate scarce
resources to achieve desired ends. Some
people may dislike putting human labor on
the same footing as a good to be bought
or sold like bushels of com or pounds of
tofu. However, theorists conceptualize labor
as a commodity only in an allegorical,
analogical, and metaphorical sense, not with
the intention of treating human beings as
commodities (see, e.g., the distinction made
by Chamberlain, 1969, p.230, p.233).

CHARACTERISTICS

Supply...demand...price these three eco-
nomic factors govern markets for commodi-
ties. A “perfect” market for a commodity
has at least six characteristics. First, the
commodity bought or-sold in the market is
defined clearly. Second, the number of buyers
and sellers is too large to permit collusion
to limit supply or demand of the commodity
or to fix its price. Third, the equilibrium price
of a commodity is the amount of money for
each unit of the commodity necessary to clear
the market of the commodity. Fourth,
shortages and surpluses of the commodity
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arc cl.iminatcd quickly through rapid changes
in pricc. Fifth, information about the quan-
titics of the commodity available at aspecified
price 1s cxchanged perfectly and instanta-
ncously among buyers and scllers. And sixth,
scllers are motivated to maximize their
profits, buyers 1o minimize their costs.
Perhaps the closest conformance to the
features of the perfect market is the sceuritics
market.

IMPERFECTIONS

Markets for labor, however, are far from
perfect. Neither jobs nor workers are clearly
f!cf incd commoditics. Not all firms arc alike
in, for example, working conditions or
attractiveness of location, nor are all workers
in the same, occupation alike in attitude,
motivation, knowledge, and, of course, skill.
Depending upon the mobility of firms and
workers, geo-cconomic boundaries of labor
markets for the same occupation may be local,
regional, national, or international. Morcover,
labor markets have a different character than
commodity markets-a  human character
requiring  labor markets  barter continuing
personal relationships among employers and
employces. By way of contrast, transactions
in commodity markets arc bricf and imper-

sonal.

Because there are more workers than
employers, firms often collude to affect
employment practices (C.g., “anti-pirating”
agreements between employers not 1o try (o
hire cach others’ employecs). Collective
bargaining agreements often limit the hiring
flexibility of firms. Some analysts asscrt that
minimum wage laws sct the price of labor
higher than would be the case if {irms were
allowed a freer hand in bidding for labor

in an open market.

In a perfect labor market all workers
performing the same occupation would
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receive the same wage corresponding 1o their
contribution to production, Yet, wages differ
within the same occupation, even within the
same geographic area. All of these factors
work together to make the wage an cmployce
receives an clusive measure of the balance
between the supply and demand for Tabor,

Perfect and instantancous exchange of
information is the sine qua non of the perfect
market. However, contrary to the premise
of a perfect labor market model,

surveys indicate that most workers

have only the haziest ideas about

alternative employment opportunitics,

cven in their local community; they

know cven less about the wages,

working conditions, and possibilitics

of promotion in job openings clse-

where; and even those workers who

do state wage rates in other estab-

lishments are often grossly wrong in

theirestimates...... Efforts toimprove
labor-market information...[are] one
investment in human beings which
may have a higher rate of retumn than
many other kinds ol investment that
have received considerably greater
publicity. (Kreps, Somers, & Perlman,

1974, p.27)

In practice, all markets, even for well-
defined commodities, are imperfect. Never-
theless, the conceptual and methodological
apparatus used to describe the classic perfect
market often proves useful in the analysis
of practical problems from an cconomic
viewpoint. This is especially true for labor

markct problems.

The Supply Side
LABOR SUPPLY AS DEMAND FOR LEISURE

The demand for labor in an economy is
the number of workers needed to produce
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a desired amount and kind of goods and
services for distribution and consumption
(Rees, 1973, chap.4). On the other hand, the
total supply of labor in an cconomy is the
number of people willing to work at pre-
vailing wages (cf. Hamermesh & Recs, 1988,
p.L.Perlman, 1969, chap. 9 or Recs, 1973,
p.3). Because of vast employment opportu-
nitics and personal libertics enjoyed, the
United States’labor force is highly flexible
and mobile, and, as a result, clecar under-
standing of the nature and determinants of
the supply of labor is c¢specially difficult.

Modcls of open, non-totalitarian ccono-
mics trcat labor supply as a decision about
the demand for leisurc. In general, the demand
for any good is a function of at lcast thrce
general factors: (a) the opportunity cost of
the good; (b) the consumer’s level of wealth;
and (¢) the consumer's preferences. By
extension, then, of gencral demand theory,
three factors dominate the demand for leisure:
(a) the opportunity cost of leisurc- measured
by an individual’s markct wage rate; (b) the
individual’s wealth-often mcasured by asscts
and other non-labor income; and (c) indi-
vidual preferences for work over leisurc-
expresscd by showing the range of work/
Icisurc mixtures that arc cqually satislying
to the individual (sec, c.g., Ehrenberg &
Smith, 1988).

Opportunuty costs, wealth, and consumer
preferences  have special  signilicance  in
microcconomic theorics of demand. An
opportunity cost is the cost of foregoing one
good as a result of consuming another. For
cxample, the opportunity -costs borne by the
worker who travels to work by bicycling
rather than driving his car arc the value of
the extra time necessary Lo bicycle and the
added risks of collision and injury poscd to
bicyclists. These costs must be weighed
against the ccological and health benefits of
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bicycling. The Opportunily cost is a more
f'czfal g‘;,ay of cxprcssing the maxim,
()r N ® ”

“Everything has 118 price. We‘abl-tl}?;jofco:lme,
incrcascs consumpuon possibilities. :The_
o are. from us”, Ernest Heming-

ic differcnt T
rich a;(;s claimed to have said once to F,
way =

Scott Fiwzgerald, “they have m(l)ng,yih Con-
sumers’ preferences arc revea ; S ro;]:gh
their consumption qho;c;s, butt ci;()ic):;do]_
ogy behind the choices is not cons in

> ho is to know
: theory. After all, w
(\::;:: ":;gy onl;/ onc in ten thousand persons
is ra‘blid about garlic orf why tcenagers are
\;Jild about music recorded by people who
look like bald poo

dle dogs? The fact that
a quantity of a commodi

ity sclls at a certain
pricc is all the information that s'up;')llcr.s need
to plan the production and distribution .of
goods and services. De gustibus est non dt{;-
putandum-that is, looscly wranslated, there is

no accounting for tastc.

Labor supply dccisons occur over the
entire life of an individual. In the remainder
of this scction, however, we describe a static,
single period model of individual labor supply
decisions rather than a model with dynamic,
multi-period, and intertemporal features. A
static model of labor supply portrays deci-
sions about the consumption of lecisure in
onc period, with current opportunity costs,
wealth, and preferences as influencing
factors. Our coarsely simplilying assumption
is that individuals make their dccisions as
though currcnt actions arc not affectcd by
previous actions and do not affect future
decisions (Killingsworth & Heckman, 1986;
Pencavel, 1986). However limiting  this

~assumption may scem, static models of labor

supply uscfully describe individuals’ entry
into the labor force and selection of the
number of hours of Icisure to be exchanged
for hours of work. In addition, static models
Providc insight into how these decisions are
influcnced by shifts in opportunity costs,
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wealth, and preferences faced by individuals.

OPPORTUNITY COSTS, WEALTII AND PREFERENCES

The role of opportunity costs, wealth, and
prefcreqces inindividual labor supply is
shown in Figure 1. The horizontal axis is
scalcd by-incrcasing hours of leisurc moving
o Lhc_ rnght and, as a complement, by
Increasing hours of work moving to the Icft.
The maximum hours of leisure, or minimum
hours of work, available to the individual
for work or leisure are indicated by h(m).
The. value of h(m) is less than the total hours
available because some time is absorbed by
sleep and similar necessary functions. Also,
other amounts of time, representing fixed
costs of entry into the labor market, are
allocated to, for example, commute to work
or transport children to day care. Of course,
time for sleep and other functions and fixed
costs of entry into the market vary over
individuals. Therefore, h(m) is treated as a
random variable in this formulation,

The right vertical axis of Figure 1 is total
money income scaled by some common unit
such as the dollar, dirham, rupee, or lira
(the currency actually does not matter). The
left vertical axis is the amount of goods and
services that the income scaled on the right
axis can buy. A person with v(l) income can
buy no goods and services [g(o)]. The
importance of showing income and goods
and services on the same graph is that changes
in taxes or prices can change real income

and, in turn, can ¢xpand or contract the bundle
of goods and services that can be. purchased
by an individual.

Line v(l)g(l) is a budget constraint that
defines an individual’s consumption oppor-
tunities afforded by trading leisure for work.
As the number of hours of work increase
(represented by a move to the Icft on the
horizontal axis), income and, therefore,
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possibilities for consumption of goods and
services also increase. The slope of v(l)g(1),
or the change in income produced by a one
hour increase in hours supplied to work
(A $/ A hours), is the market wage rate. An
individual with a budgct constraint defined
by v(2)g(2) has a higher wage rate than an
individual defined by v(1)g(1), because the
slope of v(2)g(2) is greater than v(1)g(1).

All other things held constant, an indi-
vidual with market wage [g(2) - g(0)}/h(m)
has greater income and therefore, more
consumption opportunities than someone
with market wage [g(1) - g(0)1/h(m) because
of the differences between these two indi-
viduals in the height of the left vertical axis
intercepted by the budget constraint. Indi-
vidual differences in h(m) due to variations
in sleep and personal care needs or in fixed
costs also create differences in income
possibilities among individuals who have the
same market wage rate. For instance, the
income of a commuter or working parent
may be lower than another person earning
the same hourly wage who does not commute
or has no children because fewer hours are
available for work. The market wage, then,
is a measure of the opportunity cost of leisure
because it indicates the cost of consuming

an hour of leisure rather than an hour ‘of
work.

Wealth derived from sources other than

. the labor market is considered in decisions

about the demand for leisure. For instance,
individuals may receive rents, dividends,
and income from trusts. They may have
tangible assets which can be quickly con-
verted into income. The may reside in
houscholds which receive welfare or disabil-
ity income transfers or in which other
household members eam income in the labor
market or through other sources.
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Wealth obtained through sowrces other
Lhan the labor market-often Ef:m;r:d non-iabor
tncome-profoundly  affects labor supply
fk&r;mffm by creating differences in the initial
Income positions of individuals, In Figure
1. the amount of non-labor income is ind i:i'.ed
hf-; the intercept of the budget line with the
nght vertical axis. The 2mount of non-labor

SHANG WANG

income {or 22 individual with bufdgct congs.
traimv(2)g(2) 15 equal 10 v(2); m_xs person’s
income from the labor marke_at is equal g,
i - v(2). where 1_(0 40%'15:1 is termed the
full income of the ll:ldl\'ldlﬁl. Any person
with w(2)non-labor INCOIME CAn consume
some goods and services without working

2t 21

Goods & $
Services uUs
z12) | | i
w2
ur
e/
! ue
w2,
Crizze in §
Ckange in hours
{1
h{m)
<===Hours of Work
Hours of Leismre=—==>
Figure ¥. Opportunity Costs, Wealth, and Preferences
in Individual Labor Supply

We have defined two key factors in the
demand for leisure: wealth and the oppor-
tunity cost of leisure. The parameters of labor
supply theory are fully specified by the
inclusion of a third factor-preferences for
leisure and income. Ul, an arc convex from
the lower left intersections of hours and geods
and services axes in Figure 1, shows the
alternative combinations of work (which
produces income) and leisure that leave an
individual equally satisfied. Said in another

way, Ul is an indifference curve in the sense
that it shows points at which the individual's
economic well-being is indifferent 10 the
relative mix of work and leisure chosen.
Economic well-being or satisfaction is calle
utility be economists. People are assumed
o maximize their utility by consuming as
much leisure and as many goods and services
as possible. Ulility is the economist’s
analogue for happiness.

Indifference curves Ul and U2 are
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parallel. The level of utility preferred by an
individual with indifference curve U2 is
greater than for the individual with prefer-
ences described by Ul because U2 shows
a higher level of income with more Icisure
than Ul. An individual whose preferences
are described by U3 might be termed an
“income lover” because high income and
many work hours are preferred. On the other
hand, an individual with indifference curve
U4 might be called a “leisure lover” because
plenty of leisure and low income define this
individual’s range of satisfaction.

The slope of the indifference curve is
called the marginal rate of substitution (MRS)
between competing preferences for Icisure
and consumption of goods and services.
Portrayal of the trade-off between consump-
tion and leisure as a curve rather than as
a straight line implies that work and leisure
are imperfect substitutes. The market wage
rate shows the opportunity cost of consum-
ing an additional hour of leisure, that is, the
income gained by foregoing leisure. The
MRS defines the value of leisure lost for
each additional hour of work, or, said in
another way, the MRS is the opportunity cost
of work. In this sense, the MRS often is
called the home wage rate because it defines
the wage foregone for staying at home rather
than entering the labor market.

LABOR SUPPLY DECISIONS

Next we describe how the opportunity
cost of leisure, wealth, and prefcrence for
the consumption of leisure affect two fun-
damental labor supply decisions made by an
individual. The first decision is whether to
work at all. The second decision faced is
how many hours to work. The analytical
{framework for these two decisions is shown
in Figure 2.

Should I work? Point v(1) on Figure 2
27

is where the budget constraint v(1)g(1) and
indiffercnce curve Ul interesect when h(m)
is equal to zero hours of work and maximum
leisure time. In this point, the greatest level
of utlity is obtained by not allocating any
hours to work becuse the slope of the MRS
is grcater than the wage rate. In this case,
the satisfaction obtained by consuming
leisure is greater than the economic well-
being that could be obtained through working,
or, said in another way, the home wage rate
exceeds the market wage rate. The decision
to work at all in this situation would require
lowering the utility that could be obtained,
which is contrary to our assumption that
pecople want 10 obtain the greatest utility
possible. Utility cannot be raised higher than
v(1)g(1) because income opportunity is
limited by the wage rate, which is why v(1)g(1)
is called a budget constraint. The general
work decision has two altemnatives. First, if
the MRS intersecting the budget constraint
at zero hours of market work is greater than
the market wage, then the individual is better
off not working. Second, if the MRS at zero
hours of work is less than the wage rate,
then the individual is better off working.

How many hours should I work? The
point of tangency, a, of budget line v(1)g(1)
and indifference curve U2 in Figure 2
represents the highest level of utility that
could be obtained by a person with this budget
constraint. At this point, the individual
supplies h(m) - h(0) hours of work for which
1(0) income is derived that can purchase £(0)
goods and services. The most satisfying
number of hours for this person to work is
h(0) because more or fewer hours would
require the person to lower their utility. Said
in another way, the optimal number of hours
for the rational individual to choose to work
is the point on the indifference curve where
the home wage rate equals the markct wage
rate. More simply, whether a person choscs
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10 20 1o work or o consume leisure depends
'ypun'lmw they value the use of their time.
ic'm(lividuul portrayed in Figure 2 can
obtain higher utility only by increasing the
wage rate, becoming more wealthy, or

OLSEN AND DAN-SHANG WANG
he utility curve itself to the lefy 1o
motivation for income through
ference for work over leisure,
influence each of these

shifting t
reflect greater
a stronger pre
Education <¢an

changes.

h(m)

Coods &
Services
gl U2
a
h(0)
<===Hours of Work
Hours of Leisure===>
Figure 2. Utility Maximization in Decisions to Work

CHANGES IN OPPORTUNITY COSTS, WEALTH AND
PREFERENCES

Thurow (1970, chap.2) defined human
capital as individuals’ capacitics to produce
goods and scrvices. Individuals, firms, and
socicty invest in human capital to cnhance
and maintain thesc capacitics. As with all
investments, human capital investments arc
expected to yicld returns (0 investors in the
form of current or futurc benefits. Benefils
derived can be tangibles, such as lifetime
camings or productivity, or intangibles, such
as feclings of pride in work or loyalty to
employcrs. A primary means for cnhancing
and maintaining human capacitics (some of

Journal
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and to Supply Work Hours

which are innate, some of which can be
developed) .is through education, which, if
defined broadly, includes more than formal
schooling. Returns on investments in edu-
cation for work arc often sought by indi-
viduals and socicty through participation in
the labor force.

Education for work could change the
valucs of cach of the three parameters of
labor supply through its effects on human
capital. In the short run, people cannot alter
their wage rates. In the long run, though,
an individual’s market wage can rise through
investments in human capital formation.
Also, an investment in the human capital
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of another houschold member may increase
an individual’s non-labor income, In this
way, the net effects of cducation for work
on houscholds may differ from its effects
onindividuals, Morcover, education for work
may so alter an individual's preferences for
consumption and Icisure that more leisure
than work and, in turn, low income no longer
are satisfying, This economic perspective on
labor supply decisions, then, reifics abstract,
psychological concepts such as “work atli-
tudes” and “commiunent o work” that
educators and trainers frequently cite as foci
of their interventions (sce, c.g., model
described by Pasmore, Richer, & Ay, 1987).
Attitudes changes mean very litte unless they
result in changes in behavior.

The relative influences of simultancous
changes in opportunity costs, wealth, and
preferences on labor supply is an empirical
issuc that cannot be predicted from theory.
Leisure in our formulation is a normal
commodity. By this we mcan that we assume
that people wil consume more Icisure as their
utility increases. In line with this assumption,
two compeling forces move in opposition.
First, an increase in the market wage increases
income, and onc way for utility to increase
is to consume more leisure. However, a
sccond, and competing, force exerted by a
rising market wage is that the opportunity
cost of leisurc rises, and utility can be
incrcased by carning more through working
more.

The decrease in working hours causcd
by increased consumption of Icisure duc to
higher wages is called an income effect; the
increasc inworking hours due to higher wages
is called a substitution effect. Both cffects
can occur at the same time and reveal
markedly different patterns of preferences for
consumption of Ieisurc. As a result, the net
change obscrved in labor supply decisions
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may increase or decreise depending on the
strength of cither effect, The strength ol these
effects is dictated by tastes of the mdividual
for income or leisure, Therefore, the observed
labor supply elfects of education for work
usually arc acombination of these twoelfeets.

A situation in which the income elfect
is stronger than the substitution cffect s
displayed in Figure 3. Supposc that an
individual's wage rate increases from the
slopeof line v(Dg(1) 1o the slope of v(1)g(2).
Under budget constraint v(1)g(1) and with
indifference curve UL, this utility-maximiz-
ing person works h(0) hours. Afteran increase
in wage rate, this person decreases labor
supply to h(l) hours with increased utility
U2. The total observed change in hours is
h0)) -h(1). However, suppose that non-labor
income could have increased by v(l), which
15 just cnough to create the same increase
inutility that was causcd by the wage increasc.,
In such a case, this person’s working hours
would have reduced to h(2) rather than merely
1o h(1). The change from h(0) 1o h(2) is the
income cffect; the change from h(2) (o h(1),
which is ncver obscrvable directly, is the
sustitution cffcct. Many empirical swdics of
labor force behavior consistently  show
negative income eflects, but indeterminate
cffccts of changes in the wage rate. Many
studics calculate ancgative substitution effect
for males and a positive substitution effect
for females. Econometric methods, which are
not reviewed in this paper, are used (o
decompose income and substitution cffects
in cmpirical studies of labor supply (sce
Ashenfelter & Heckman, 1974, as well as
a review by Killingsworth, 1983, chap.3).

We are not aware of an empirical study
that has evaluated investment in technical
and vocational education in the light of labor
supply theory, Perhaps  the unclarificd
combination of competing income and
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substitution effects is why so many studies

of former participants in technical and min
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Figure 3. Changes in Opportunity Costs,

Wealth, and

implications are pertinent, though, from our

analysis for technical and vocational

education:

1. Education designed to increase the human
capital of its participants might not, for
good reasons, improve their observed
employment. Effective  technical and
vocational education might make leisure
more easily attained.

2. Non-labor income can have a profound
influence on the observed effects of
technical and vocational education. For
instance, education, no matter how well
conceived or implemented or effective
at increasing human capital, might not
exert stronger effects than the economic
wisdom of staying on welfare, the
financial lure of participating in the illegal,
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Preferences

“underground” economy, Or confidence
in knowing that a spouse makes enough
money to support an entire household.

. Increase in employment and income for

one person may merely be an increase
in non-labor income for another member
of the household. Thus, creation of income
potential in one person in a household
may make it easy for another household
member to leave the workforce.

4. Merely descriptive tabulations of partici-

pation rates in technical and vocational
edugau'on by employment rates (the
typical vocational school follow-up study)
do not yield any definite information

aboul- the actual effects of technical and
vocauonal education.
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3. Curricula that attempt 10 improve pref-
crences for work in the labor market over
leisure might yield unexpected benefits.
Many tf?x:hnical and vocational educators
have a jaundiced view of such curricula
because the direct labor market relevance
of commitment to work is not obvious.
jrechmcal and vocational educators,
msiead, prefer educational experiences
that have high fidelity with the workplace.
H(_)wever, employment and employability
might be best served by ensuring that

tudents are properly motivated to desire
entry inwo the labor marke: after com-
pletion of traming programs.

Application

We assume that policy-makers, parents,
students, teachers, employers and the public
in general invest their time, effort, and tax
dollars in technical and vocational education
with the expectation that individual and social
benefits will flow from consequent increases
in wages, employment, and overall economic
well-being. From this assumption and from
the labor supply framework we delineated
in the previous section of this paper, we derive
a set of four research questions on expected
outcomes for investments in technical and
vocational education. In the process, we
outline some conceptual and empirical needs
to apply theories of labor supply to this
evalpation problem.

Four Research Questions

1. Is PARTICIPATION IN TECHNICAL AND VOCA-
TIONAL EDUCATION POSITIVELY ASSOCIATED WITH
MARKET WAGE RATES?

Wages should be positively associated
with effective investments in technical and
vocational education for at least two reasons.
First, improvements in human capital should
affect wages. Second, as an outcome of

£ |

effective program planning, technical and
vocational education that is offered in
occupations for which there is an adequate
demand for trained workers should have
compelitive wages.

Several measurement problems make the
relationship between wages and participation
in technical and vocational education
difficult 1o observe, however. First, many
definitions of wages are available; therefore,
conclusions about the effectiveness of
technical and vocational education may vary
depending on the wage measure applied.
Second, the market wage is observed only
for workers; however, applications of the
theory of labor supply require examination
of market wages for all individuals, even
those whose market wage rates are less than
their home wage rates.

Measures of market wage rates have two
components which are usually combined to
express wages per unit of time. One
component is earnings; the other is time. For
instance, hourly wage rates may be observed
directly as earnings per hour of work. Or,
weekly eamings or annual earnings may be
divided by measures of hours worked per
week or hours worked per year. Hours worked
per week may be actual hours worked during
a survey reference week or some measure
of usual or typical hours worked. Hours
worked per year may be some combination
of actual or usual weekly work hours and
weeks worked during the year. Many
combinations are available and many pos-
sibilities exist for errors of measurement in
the components. Analysts need to be specific
about which measure of the wage rate is
chosen because the differences among market
wage rate measures applied may account for
potential differences in results of studies.

Obscrved distributions of hourly wage
ratcs are only available for workers, resulting

Issue 6—"'89



DAVID L. PASSMORE, NORMA K.

incensored distributions of market wage rates
for all individuals, The practical problem is
that measures of participation in technical
and vocational education usually are available
for all members of a sample, but wages are
available for only workers, Focusing only
on workers will bias evaluation results. The
resulting restriction of the sample  for
evaluation is affected by what has been
teomed  selection bias  (Fomby, Hill &
Johnson, 1984, p. 358).

Sclection bias occurs when some
subgroup of a population is sclected for
inclusion in sample according to endogenous
factors-that is, factors that arc determined
along with labor supply such as wages or
observed hours worked. An instrumental
variable technique proposed by Heckman
(1979) often is applied to solve this analytical
problem. Passmore (1981, 1982) provided
an example of usc of Heckman's method
1o estimate and correct sclectivity bias in a
labor force participation cquation.

2. Is PARTICIPATION IN TECIINICAL AND VOCA-
TIONAL EDUCATION ASSOCIATED WITH LARGER
SUBSITUTION EFFECTS THAN INCOME EFFECTS?

Technical and vocational ecducation could
incrcase employment and hours of work of
former participants by increasing the oppor-
tunity costs of leisurc (substitution cffect),
or it could decreasc employment and hours
of work through highcer wages which make
Icisurc more possible without a loss in
cconomic well-bcing (income effect).
Although a positive income cffect may be
desirable for an individual, we argue that
social benefits from investment in technical
and vocational cducation are produced only
if there is a substitution effect.

The recaction of buyers and scllers to
changes in market price is acalled elasticity
by cconomists (Hyman, 1986, p.35) and is
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usually expresscd as a percent change in
amount bought or sold for cach percent
change in market pricc: Non-zcro cla:;m:.u..cs
show scnsitivity to price changes. Positive
or negative clasticitics sh_ow lh‘a.l the
commodity bought or sold 18 scnsmvc?, 10
changes in market prices. For comparability
across studics and between  subgroups
analysed within studics, incomc. and su_b_sli-
tion cffects often are expressed in empirical
studies of labor supply as clasticities that
describe the percent change or differences
in employment or hours worked in response
to changes or diffcrences in markct wage
rates. Killingsworth (1983, p.110) described
methods for evaluating clasticitics at mean
values of wages and hours worked in labor
supply functions.

3. WIIAT ARE TIIE NET CHANGES IN HOUSEHOLD
LABOR SUPPLY AS A RESULT OF PARTICIPATION
IN TECIINICAL AND VOCATIONAL EDUCATION?

This rescarch question is a twist of
question 2. The focus in this question,
however, in on the effects of investment in
tcchnical and vocational education on
houschold labor supply. One houschold
member’s increase in income from work in
the labor market becomes another household
member’s non-labor income. In this way,
incrcascs in the labor supply of one
houschold member may be offset by
decrcases in the labor supply of another
houschold member.

Whilc noting the substantial problems
with the comparability and anomalous
findings of studies using the static labor
supply modecl, Killingsworth’s (1983, Tables
3.1 through 3.5) review of empirical studies
reveals important influences of houschold
members’ income on the labor supply
behavior of other household members. One
obviousimplication is that studics of the labor
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markgt cffects of investment in technical and
yocauonul education must 1ake into account
Income contributed by all members of former
participants’ houscholds. The net clfects of
mvcstrpcnl in technical and vocational
cducation on aggrepare employment and
hours worked will probably be more modest
if household behavior is considered rather
than merely individual behavior.,

4. 1s PARTICIPATION IN
VOCATIONAL EDU

TECHNICAL. AND
CATION POSITIVELY ASSOCIATED

WITH POSITIVE TASTES FOR WORK IN THE LABOR
MARKET?

Technical and vocational educators frequen-
Uy assert that technical and vocational
cd.uczmon improve work attitudes and com-
mitment to paid employment over Icisure.
The influence of technical and vocational
education on these attitudes and commitment
often is assessed, however, through analysis
of responses o questicnnairc items rcquiring
former participants to express their feclings
about paid employment. Such an approach
relics on descriptions of how former par-
ticipants might react in the labor market or
how they respond to abstract situations. This
approach fails, though, to examine the de-
cisions that pcople actually make about their
labor supply. As we know, intentions,
convictions, and responscs to hypothcetical
situations can be quite different from actual
behavior. We might bluster and swagger that
we would shoot to kill a robber in our home
without hesitation, but we might be paralyzed
with fear and moral hesitation if we actually
confront an invader.

Shifts in taste for work in the labor market
are revealed in two ways through the theory
of labor supply. First, a positive substitution
effect is evidence of increase of, or at least
maintenance of, utility through production
of more income by taking advantage of a
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greater market wage rate. Second, differcnces
in labor supply of individuals who face the
same market wage rates can only be ac-
counted for through differencesin the position
of their utility functions along the budget
constraint. One person may prefer more work
(and, more income and, therefore, more
consumption of goods and scrvices) than
another person who faces the same market
wage rate merely because consumption may
be more valued than leisure.

Evidence of differences in taste for market
work among people facing the same market
wage rate is investigated by inclusion of
variables in labor supply functions that
mcasure characteristics of individuals other
than fundamental labor supply parameters
such as the market wages rate and non-labor
income. Some of these variables might be
descriptive demographic factors such as sex,
race, or marital status. However, inclusion
of variables that measure participation in
education for work would also allow esti-
mation of differences in utility while holding
constant the markct wage rate and non-labor
income.

As with each of the four questions,
answering this question competendy and
uncquivocably requires determination of
whether observed differences in labor market
bchavior between participants and non-
participants in technical and vocational
cducation are duc 1o the investment in
technical and vocational education or to
existing differences between participants and
non-participants. Of course, a true experi-
ment, with random assignment of subjects
to treatment conditions, isrequired to separate
these competing cffects.

Some researchers have concluded that
randomized clinical trials are necessary to
determine the effects if investments in
technical and vocational education (Ashen-
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felter & Card, 1985, p.648: LaLonde, 1986).
These arguments have persuaded the United
States Department of Labor (0 conduct
classical experiments of pam'cipalion in
local training programs funded through the
Job Training Partnership Act. Such exper”
mentation, however, raises substantial ethic
issues and is costly. Mcthods are available
to minimize bias in data summarizing the
outcomes of non- experimental intervenuions
(see, c.g., Heckman & Hotz, 1987) w}.“Ch
might find fruitful application to evaluations
of investments in technical and vocational
education.

Synthesis

A synthesis of expected employment o_ut-
comes of technical and vocational educa_uoﬂ
implied by labor supply theory can be derived
from these four research questions. First, w€
expect that participants in technical and
vocational education shouid have higher
market wage rates than non-participants.
Second, substitution effects should outweigh
income effects among participants in tech-
nical and vocational education. Third, the
expected employment outcomes of technical
and vocational education are tempered in the

. AND DAN-SHANG WANG
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In response 10 3 szck of a lheoreu:cal basis
-je evaluations of technical apg
cation, we have exiended
microeconomic theory of demand for leis'um
(o clarify the expected outcomes of technicg
and vocational education. -The Mature,
characteristcs, and imperfections in labor
markets were review.e,d. The influence of
opportunity costs of leisure, wealth, and con-
sumer preferences for leisure on labor supply
decisions was outlined. We synthesized four
expected outcomes of investment in technical
and vocational education which are implied

from labor supply theory.
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Rctcn.tion and Transfer of Teaching Competencies from Training to
Practice — A (Cage Study and the Implications on its Findings.

T. R.V. SU‘BRAHMANYAN AND N.R. BuaT

ABSTRACT

findings of a case study undertaken by Prof
kari investigating how teaching competencies
chers and to what extent these are retained
ettings. In the background of these findings,
examined covering issues relating (o in-service
st election of competencies, laboratory approach
to Ifa‘mu?g. provision of learning resources, approaches for behaviour
modification, implemeniarion Strategies and instrumentation for assessing
tmpact. The paper concludes with 4 useful discussion on principles which
ey guide the teacher trainers in successfully identifying, designing and
implementing in-service programmes with focus on enhancing retention and
transfer of competencies from training (o practice.

This paper refers 1o the major
T. Subbarao ang Prof. TB Adhi
are developed in technical teq
and transferred in their own s
their implications are critically
training programmes such qys s

Introduction

The Technical Teachers Training Insti-
tutes (TTTIs) in India have been organising
various long and short term courses for
inservice tcachers of Polytechnics. The
congruence of the intended objectives of such
courses with the outcomes realised in actual
practice has not been thoroughly investigated.
There is a general feeling that competencies
developed during such courses may not be
sustained and used by the participants in their
institutions over longer period of time. This
has become a matter of concern for technical
tecacher trainers requiring critical examina-
tion. Towards this end, a study was under-
taken by Prof. T Subbarao and Prof. ‘TB
Adhikari to investigatc how tcachfng
competencies are developed in techqlcal
teachers and to what extent these are retained
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and transferred in their own settings. A brief
reference to the major findings of this study
is first made and these arc critically examined
in the light of findings of other rescarches
and experiences of the authors to getaninsight
into the various issues involved.

Case Study Methodology

The methodology adopted was a com-
bination of naturalistic enquiry and a case
study undertaken in three phases involving
conduct of a two weck training programme
on ‘Improving Teaching Skills’ in three
identified competencies viz. Quecstioning,
Using Assignments and Class room Testing
at TTTI Madras, with a follow-up in two
stages. The training programme was con-
ducted from July 27 to August 7, 1987 and
was attended by 12 participants from the
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Southern and Eastern Regions of India. The
first follow-up was spread over a period ol
about four months from September 10
December 1987 dunng which the parucipants
atempted 0 use the acquired competencics
according to an action plan drawn-up by them
during the traiming programme. At the end
of this peniod. cach participant was required
10 send a sclf-report fecdback on the extent
of his usc of the three competencies.

The seccond stage follow-up involved
visiing five participants (2 from the South
and 3 from the East) by the rescarch team.
This included observation of lessons, dis-
cussions with the participants, their students
and peers and a study of the instructional
sctung. A vanicty of appropriate tools were
used 1o collect information necessary for this
Study in the differenct stages.

Major Findings

Congruence between intended and realised
processes

The training programme used the adult
leaming mode. The processes included
lecture-demonstration/discussions followed
by workshop and review sessions and
simulated practice. In the case of questoning,
the cycle was repeated, starting from eliciting
behaviour to more complex behaviours for
involving individual students in the genera-
tion of higher order thinking. A step-ladder
approach from progressive differentiation to
integrative reconciliation of component skills
and concepts in an increasing order of
complexity was adopted. In the case of the
other two competencies, one cycle each was
carried out, keeping the composite compe-
tency in view. Minor departures from the
time table, such asinterchange between topics
lo meet certain external exigencies were
made, which is normal in such iraining
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sroprammes. The faculty reported thag (e
FAMIME N
:nl}nmp programme was conducted g
planned and expected of them,

Regarding the lrum:'u:lumsa, the partici.
pants reported thewr _h?;mp, for each of e
components of the traiming programme. Mos;
of them found the theme presentations, clagg
participauon and self fccdhuck from video
replay as very usclul, while some felt (hy,
observing performances of others and acyyg)
practice in presentation were not so useful,
Many reported difficulty with chC]Oping
appropriate assignments, :llthgugh l.hcy liked
the theme presentation and discussion, They
did not report much difficulty in developing
competency in the other two arcas.

The rescarchers, however, observed that
modelling and simulated practice were
positively shaping the participants’ overt
behaviour more than anything else. They
found the parucipants struggling hard in
practising questioning skills, although the
participants did not report much difficulty
in this arca. No variation was noted between
the intended and realised processes, indicat-

ing that the training programme was con-
ducted as planned.

Congruence between intended and realised
outcomes of training

The primary objective of the training
programe was (o devclop/enhance compe-
lenciesin the three areastoa level, satisfactory

enough 1o retain and transfer them to normal
class room teaching.

In respect of the competency of ques:
tioning, the participants achieved levels
above what was expected by them and the
faculty. With regard 1o using Assignments
and Class-room Testing, the cmﬂwwmj
growth was positive, but below the expects
38
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level, as perceived by the faculty. The
participants could not write higher level
instructional objectives and higher order class
room questions, which, however, did not deter
them from developing competency in
questioning.

The participants, howcver, perccived that
they have achieved in all the three compe-
lency areas, as expected by themselves. The
standard of performance expecied by the
faculty was not shared by the participants
in the case of Using Assignemtns and Class
room Testing. However, the faculty agreed
that appropriate models should have been
provided in these two arcas for cnhancing
the outcomes.

Congruence between planned implementa-
tion and execution

The participants used the compcetency of
questioning in their class-room setting to the
extent planned, resulting in enhanced student
participation in the teaching learning
processcs.

The use of Assignments and Class room
Testing were below target (planned), often
modified to meet local contingencies. Testing
was confined to the end-of-unit tests only
and was not integrated with every lesson.
Institutional and teacher factors seemed to
have inhibited the use of these two com-
petencies, while it was not so with ques-
tionning. The participants also had opined

in their end-of-course feedback that oppor-

tunity to use these two competencies in the
polytechnics was rather limited, although
they agreed that they were beneficial for
improving student pcrformance.

Extent of retention and transfer

The level of retention of the cogniti've
and skill aspects of the three competencics
gaincd in the fraining programme was
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observed to be fairly satisfactory. The transfer
to the rcal situation was seen 10 be significant
in the case of Questionning. It was, however,
marginal in respect of Using Assignments
and Class-room Testing due to various
factors.

Implications on the Findings
Selection of Competencies

There is a consensus among researchers
that in-service training programmes succeed
when they are need-based (Hutson 1979).
The selection of competencies for training
is therefore crucial in in-service programmes.
The selection has to be made based on an
assessment of competency deficits and
developmental needs in the practice situation.

In rcality, however, such an assessment
of training needs is often difficult. The
clientcle system of TTTIs does not have
suitable mechanisms for this purpose to
provide information on training needs. In the
absence of such systematic information, the
selection of competencies for the case study
was made on the basis of assumed needs
and not ¢xpressed needs. The three compe-
tencies, namely Questionning (Q), Using As-
signments (A) and Class-room Testing (T)
were chosen because they are used/expected
to be used by teachers in their job and do
not demand usc of facilities and suppornt
services which are difficult to get in the
participants’ institutions.

The case study findings indicate that the
selection of Q was legitimate in view of the
significant success achieved both in terms
of gain during training and transfer during
the follow-up. In the case of A and T,
however, the success achicved was only
marginal both during training as well as
during follow-up. There can be several
explanations for this.
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-Q is casicr to use, while A and T involve
additional investment of time and energy
in both prc-and post-tutorial phases of
tcaching

—Q has low risk for students and enjoyable,
while A and T tend 1o be evaluative of
individual students.

—Q s private (within the class), with norecord
being kept for individual performance,
whercas A and T are more public

-Q 1is less cocrcive, does not violate the
ligitimate norms of group bchaviour in
publicandis demonstrated to be utilitarian
in the privacy of class-room performance
(Etzioni, 1973)

—A and T are used as an act of compliance
to external needs, whereas Q is internal-
iscd on account of privale acceptance,
congruent with a teacher’s value system,
without having to lose part of one’s
identity (self image) in public (Kolman,
1961).

These observations indicate that while the
sclection of competencies for training is to
be based on identified needs of the clientele
system for enhancing success of a training
programme, factors inherent in the compe-
tencics and the practice situation favouring/
hindering their use are also to be considered
while dcsigning in-service programmes.

Laboratory Approach to Training

During the last two decades or more,

pedagogy has tended to become a laboratory-

based ficld of study with emphasis on practice
for competency training (Berliner, 1985).
There is considerable evidence 1o show that
when a laboratory set up for practice of
competencies with self-feedback was pro-
vided, acquisition of competencies is more
effective and wansfer is significant, (e.g.

AND N.R. BHAT

OECD Project, 1987). The effectiveness of
practice is seen to depend largely on whether
significant teacher/student interaction pat-
terns observed in natural settings can be
replicated through modelling and simulation
(Ornstein, 1985). Further, there is a need to
use suitable observational instruments during
practice to focus on critical specific behav-
lours lo enhance the effectiveness of the
models used (Kindswatter & Wilen, 1977).
The feedback available based on objective
evidences through such instruments has
considerable catalystical value for bringing
about change (Berquist et al, 1977).

In the case study, for competency Q, the
component skills and their heirarchy were
identified and a laboratory approach for
practice with self-fcedback was provided.
Models for questioning were built-in in the
theme presentations and micro-teaching
strategies were used for practice. Video
playback with feeback using suitable obser-
vational instruments was employed during
training. In the case of A and T, after theme
presentations, the participants were provided
opportunities to prepare assignments and
class room tests and the outputs were
reviewed by the course faculty. Modelling/
simulation was not possible, as on-the Jjob
interaction patterns could not be replicated
in the training situation. This was also because
component skills of A and T could not be
casily identified and delinked from content.
For the same reasons, feedback was restricted
only to faculty review and observational
instruments could not be used to provide self-
feedback.

The case study findings indicate that the
gain in respect of Q exceeded expectation
and the competency was even strengthened
after 4 months in the follow-up phase. In
respect of A and T, the gain was below
expectationand transfer during follow-up was
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Provision of Learning Resources

There is evidence 1o show )
perceptions of importance and di
use of ncw practices affect transfer (Gus-
key,1988). There is resistance o use
compelencics  requiring  additional invest-
ment of time and cnergy in the pre-and post-
tutorial phases of tcaching, even though they
ar¢ sccn as important in the context of
curricular changes. Provision of suitable
lcarning resources or work books 1o serve
as teacher and student support materials when
curricular changes are brought about is scen
to facilitate the usc of competencics required

for implementing the changes (c.g. KELT
Project, 1982-84).

at teacher
[ficulty of

In the case study, Q was casier (0 usc
and was perceived as uscful by teachers for
improving tcaching. Although A and T arc
also scen as uscful for improving tcaching,
there was considerable resistance to use them,
in view of the hindering factors like extra
time demand and cxtra cffort/cnergy demand
on their part both in pre-and post-lqlorial
phases of teaching. Further the partiapz'mt.s
were seen to experience considerable diffi-
culty in identifying appropriate assignments
and preparing class-room tests and cxprcs:scd
concernregarding the institutional constraints
which may hamper transfer of these com-
petencies in actual class room sitnations. The
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follow-up showed that factors such as
inadequate time, insulficient facilities for
typing and duplication hindered the effective
uscof A and T, while Q, where such hindering
factors were not operating, the transfer was
significant. Resistance in A and T for transfer
could have been reduced, if suitable packaged
lcarning resources incorporating the needed
assignments and class room tests are provided
10 teachers so that these can be appropriately
used with the students under their guidance.

These observations indicate that provision
of suitable lcarning resources incorporating
the materials nceded for using new compe-
tencies, particularly when they demand con-
siderable investment of time and energy for
their use, and orientation of teachers to adopt

them is likely o promote better transler of
these competencics.

Behaviour Modification Approaches

Training, instcad of ‘empowering’ teachers
to take charge of their lives through clinical
supervison, often restrains them through fine
tuning in doing more of the same better
(Smith, 1986). This finc wning is gencrally
in the areas of knowledge and skills relating
to the various competencics, while transfer
of competencics requires changes in the
temperament and  attitudes of teachers,
involving behviour modification. In in-
service programmes, behaviour modification
is seen Lo occur, when a learner-empowering
approach with concem for person is delib-
crately introduced in the training, as it helps
the participants to internalise the various
competencics (Kelman, 1961). The partici-
pants arc to be seen as resources for change
and improvement and not targets for change.
The strategics used should promote self-
critical awareness, sclf-understanding,
willingness to change and internalisation of
change. Andragogical principles such as sclf-
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dirccted cnquiry, provision of use of expe-
ricnces, making one's own dcecisions and
working for them are important for bringing
about bchavioural changes in  in-service
programmes (Kowalski, 1984).

In the case study project, the andragogi-
cal principles mentioned were adopted during
training and a positive attitude among
participants towards the components of the
training programme was cvidenced. In the
case of Q, a lcamcr-empowcering approach
with a step-ladder devclopment strategy,
altcrnating between concern for the content
and concern for the learner was dcliberatcly
uscd. In the casec of A and T information-
disscminating approach with built-in
practice, group guidance and faculty feedback
was cmployed. It was scen that the extent
of transfer of Q was significant and the
participants used it widely for improving class
room climate and motivation. In the case
of A and T, although the transfcr was
marginal, some individual observations arc
interesting. One  participant, who had a
rclatively lower self-concept of tcaching
ability, but gained most in the training phasc,
was found to use a large number of student-
centred class assignments to promote thinking
by the students. Two other participants, who
had a higher self concept and reluctant to
share power with the students in the training
situation were seen as friendly and exhibited
some concern for students” well-being,
although they strongly held that their basic
style had not changed du¢ to training,
presumably because such new habit was
internalised and they were unaware of it. This
indicates that considcrable attitudinal
changes needed for transfer had taken place,
eventhough it was pronounced in the case
of Q because of deliberate introduction of
cmpowering strategics.

These observations indicate that in in-

service training programmes, transfer seems
lo be facilitated by adopting andragogical
principles and incorporating approaches (o
‘empower’ the individuals to deal with
changes and rclated problems.

Implementation Strategics

Rescarch cvidence is available for the fact
that a programme and its plan for imple-
mentation, if cxplicit and developed in
collaboration with the practice institute and
participants, the probability of success of the
programme in terms of acquisition and
transfer of competencies is higher (Hutson,
1979). This is because of the commitment
that will be ensured, as, othcrwise, the
competencics developed may not be utilised,
evenif they are scen as legitimate and useful.
Further, if the use of ncw competencies
conflict with existing practices and norms
in the real situation, transfer may be hindered.
Therelore there is a need to make the use
of new competencies legitimate through
needed infrastructural support and adminis-
trative approval. This is corroborated by the
success of the KELT Project, where the new
compctencies requircd for teaching were
uscd, because of the support provided by
a specially designed work book and the state
level approval of the new curriculum (KELT
Projcct, 1982-84).

In the casc of the case study project,
although the training programme was not
drawn up in consultation with the practice
instilutions and the participants, each par-
ticipant developed a plan of action for
implementing the competencics back in his
own institution taking into account the
constraints and restraints. The participants
were also made aware that the plan prepared
by them would be followed-up by the
investigators to get administrative support for
utilisation by writing to the Principals of the
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msumuuons and £RUng their
the phasss of the project. It
the parocipants maostly

panned and they made 4

©o keep

approval for all

met the targets

These observationg seem t

0 indicate that
T pProgrammes tend

plan for follow-Up develo
withthemisalsgg helpful
f
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ansier.

Ped in consultation
factorin Promoting

Insrumentation for Assessing Impact

Instrumentation is an Important factor to
assess the impact of a training programme
from the point of view of sustaining ang
transfer of the acquired competencies, Some
of the tools that can be used are self-report
of the participants: observations, discussions
and interviews with participants in the
practice context during the follow-up. The
date obtained from various sources in the
practice context are to be triangulated and
compared with the participants’ pre-training
performance for assessing the impact of
training.

In the case study project a self-report
questionnaire was adopted during follow-up
Phase 1 and observation, discussion and
mnterviews were used as tools in the second
follow-up phase. The self reports obtained
generally indicate that participants are
satisfied with the implementation of plans
they developed during training. However, the
information gathered from other -sources
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shows that while the transfer of Q was
appreciable, A was used sparingly and T was
used toalimited extent mainly for unit testing,
It appears that over time a teacher, when
successful, internalises the competency and
tends o forget any uncomfortable experi-
ences encountered. Thus self-report may be
a defence mechanism to preserve his status
as a self-directed adult and may not reveal
the true picture.

The above observations indicate that a
variety of instruments are needed for assess-
ing the impact of training programmes for
retention and transfer of competencies
acquired. Self-report as a tool may not be
a reliable measure for the purpose and if
used, the information obtained should be
checked against data obtained using other
tools during the follow-up and triangulated

to enhance the reliability of the conclusions
drawn.

Retention and Transfer of Competencies

Retention and transfer of compentcies
from training to practice is an aspect which
needs further cxamination, in view of the

fact that the ultimate test of any in-service
training programme is its use on the job.

Forces affecting transfer

In terms of the findings of the case study,
it is evident that there are helping and
hindering forces that affect transfer from
training to practice, provided that training
has adequately equipped the participants with
the competencieis and also helped them to

retain and use them during clinical practice
in the training itself.

The following Table 1 suggests many
forces with bi-polar effects, indicating how
they favour or hinder transfer from training
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and additions. The lableoi’!;z?cjx?;ima&sessms
ment of the three competencieg of Questi -
ing, Using Assignments ang Class ot
Tcmgmaxwereusedinuairﬁnu 1 1:30“1
of the hindering or helping forc&s;;)? i
their transfer possibilities. A Similar ajxualmme
is made for three other Competencies ‘:?S
Chalk board use, Class room demorm:;ﬁ;;—
and Counselling and guidance which the y
ucipants suggested for inclusion in fx;r?l?r :
programmes of training, -

IMPLICATIONS FOR TRAINING

It can be seen from Table | that forces
that affect transfer are mostly inherent in the
task 1tself for some of tha competencies an;!
the analysis provides some ideas for adopting
suitable training strategies to enhance trans &;
in such cases by trying 10 minimise the effect
of hindering forces and strenthening that of
favourable forces.

For example, the “Risk of student being
evaluated,” which is somewhat a hindering
factor for Q can be be brought down by
affecting the personality and characteristics
of teachers (person factor) to dilute the
evaluative efforts in the class room and
promote leamning by students. The effect of
‘Extra time and effort demand’, which is an
unfavourable factor for A can be overcome
to a large extent by providing the needed
instructional learning resources and orienting
the teachers to usc them during training.
“Teacher freedom’ for use of T can be raised
by providing the teachers with muluple
sources to find test items and m):-mde
tests, thus enhancing the possibility of

transfer.

Teacher bekaviour foctors

A teacherisregulated by €
process and his own personality

context, content,
(Person) and

45

all these factors affect transfer of compe-
tencies from training to practice. It is useful
to consider how the various forces affecting
transfer influence/are influenced by the four
factors. Table 2 below provides a perspective
of these forces from this point of view.

DpLICATIONS FOR TRAINING

In a training sitpation, the person
(participant) is the proximal factor ready at
hand for influence and the context is a distant
one, hard and slow to reach by the training
institute. Content and process factors come
in between.

Again, more the factors and greater the
intensity of their potency in affecting transfer,
less the actual transfer or the sustained use
of a competency from training 10 practice.

Taking 2all these into consideration, the
ranking given in Table 2 seems to point to
strategies and tactics as to where 1o stant
trainig for transfer. Rank 1 goes 10 ‘Ease
of identification of component skills in a
compelernKy’ and rank 17 to “Teacher free-
dom’. This approach scems to hold promise
in mecting the challenge of transfer from
training (o0 practce.

Conclusiop

The above discussion is intended to help
in broadly identifving a set of principles for
successfully planning, designing and imple-
menting in-service programmes (o enhance
retention and transfer of competencies from
training to practice. An analysis of the forces
influencing transfer indicates that process
competencies are crucial elements in transfer,
supported by those in handling the context,
the content and oneself as a weacher {person).
A teacher training institule may probably
exert itself most in the process transfer area
and do what 18 essential for the retentzon
of competencies in other areas.
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Blepomr forces na they affect or be

T'able 2

person (teacher)

ing nffecte

d by context, content, process, gnq

Affecting/Alfectzd by =
No, Porcen Context [ Content | Process] Person Rank %
T —
1| Enjoyablity during use X XX X 13
2 | Teacher Freedom x AR A %X 17
3| Extra time demand X A% 6
4 | Extra elfort / energy demand X X 7
5 | Appropriateness or usability
throughouwt AX XX 9
6 | Structural dependence on content AX X 5
7 | Visibility of teacher performance X XX X% 14
8 | Availability for later Inspection % XX 8
9 | Risk of student being evaluated X XX 3
10 | Dependence on student need-bhase XX XX X 16
11 | Influence of organizational
norms/realitics xX XX XX 12
12 | Need for infrastructural support XX X XX 15
13 | Need for administrative backing, XX XX 10
14 | Mode suitability for lcaring by
prown-ups XX XX 4
15 | Ease of identification of
components XX 1
16 | Time-lag in feedback X X X 11
17 | Generalizability of modelling/
simulation XX XX 2
x - somewhat affecting/affected by
xx - significantly affecting/affccted by
* indicates how to sequence training for case
of transfer from rank 1 to 17 in terms of hindering/
helping forces.
46
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Improvisation and Students® Performance in Introductory ‘I‘cchm)lom.
3 » t
in Junior Secondary Schools in Anambra State of Nigeria

Oxxe C.C.

ABSTRACT

The author refers to the shoriage of trained teachers and suitable
equipment to teach the course onIntroductory Technology recently introduced

in the Junior Secondary Schools of Nigeria. He emphasizes the ne

ed to use

both improvisation and actual manipulation of equipment in teaching this
subject effectively and attempis to validate this view by undertaking a study

on the effectiveness of these approaches in the Nigerian setting. The

reports the findings of such a Study

paper

and recommends measures to improve

Iniroductory Technology teaching and learning in Junior Secondary Schools

in the country.

Introduction

Teacher resourcefulness is, perhaps, most
crucial in the area of Introductory Technology
where most of the gadgets presently available
are imported. This is apparently compounded
by the newness of the subject in the secondary
school curriculum as well as the paucity of
teachers who have relevant orientation to
teach the subject effectively. But since
technology has to do with problem-solving
in response to human needs, its practical
orientation stands out clearly. It thus logically
follows that a theoretical approach to the
teaching of technology will not only be
counter-productive, but may also be attitudi-
nally frustrating to students.

The objectives of Introductory Technol-
ogy,according to Bamiroet al (1983) include:

- To provide pre-vocational orientation for
further training in technology;

- To provide basic technological literacy
for every day living; and

- To stimulate creativity.

Journal of Technical and Vocational Education

Based on the above objectives, i
necessarily follows that extensive use hag
to be made of cquipment both by the teacher
and the students. Students have to be provided
the requisite practical knowledge and skills
to enable them to acquire technological
literacy as well as have pre-vocational
oricntation for further training in technology,
Considering the number of students enrolled
in cach class (on an average 30 students),
it appears a truism to state that no amount
of imported material can go round the students
without some form of improvisation by
teachers and students. Improvisation implies
making use of alternative material resources
by the teacher and students to facilitate
instruction. The generation of such alterna-
tives is usually as a result of shorfall in
supply ornon-availability of requisite instruc-
tional materials. For clarity, local production
which compares favourably with an imported
one does not necessarily consitute improvi-
sation. For example, factory-produced and
school carpenter produced drawing tables
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naving the same  specifications are not
differcnt. But when a foam is used to make
, model of a building or an ohject i;\ k
Technical drawing class, i““““\:ism'ign 1:
m-.;‘litxl. .

The Problem

The need to lay a sound basis in science
and technology for our young students 1\
incontrovertible. Tt is the primﬁr\' NS[\)‘ilﬁii
pility of teachers to stimulate s(udcn‘l\-’
interest via p\_xqmscl"ul activities, As Oluvlclku‘
qum puts 1t

It technology 1S to be harnessed for
our national development and play an
jmportant role in our way of lhinl»fing,
our way ol reasoning, our way of
living, then we must start carly to
provide appropriate help o our young
oncs. The young child must begin
carly to absorb from his environment
experiences which will bring home
to him the importance of technology
as well as those which challenge him
to aspire to future functioning as a
technologist.

Since it is characteristic of young pupils
to be curious and exhibit exploratory pro-
pensity, it is the teacher’s responsibility to
harness such characteristics to improve the
instructional quality. One of his primary
functions is:

“to help all those who will become
scientists and technologists to sc¢
science as more than a collection of
facts or a game of getting the right
answer, but as a field demanding the
highest qualities of creative insight
and imagination”, (ASE, 1981).

The above underscores the importance
of instructional materials in science and tech-
nology teaching. It is only through the
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effective use of such materials that chiliden
can manipulate, explore, and possibly invent,
Introductory Techuology as i new subyject
is faced with both the problem ot Fequinite
cquipment and materals for instrcion as
well as qualiticd teachers o impart the
required knowledge. Constdering (he laryge
student entolment in each class, the problem
gets more compounded. This nakes improvi-
sation of learning  resOUICes  NeCessiaty.
Already, teachers are being improvised since
there is dearth of requisite manpowet tor
Introductory  Technology. ‘This has been
reported by Fze (19806) from his survey of
Anambra, Bendel, Benue, Borno and
Gongola States’ sccondary schools, Mores
over, the few imported equipment appear 4
lack local expertise for their operation,

Furthermore, available literature on im-
provisation in the sciences appears merely
prescriptive (Bologun, 1982 Bomide, 1985),
Such an approach does not scemingly pt ovide
a strong substratum for making predictions
because of the doubttul fidelity of such
suggestions, Without actually trying out the
suggestions, it would be difficult to establish
their efficacy and, conscquently, make i
prognosis of their application and results,

Conscquent upon these short-comings, it
has been thought desirable (o look at some
areas of Introductory Technology - technical
drawing and applied clectricity-with & view
to determining what could be improvised to
teach the topics thercin and subsequently
applying the materials so improvised in actual
teaching to cstablish their efficacy,

The Purpose
The purpose of this study included:

1. To cstablish the effectiveness or
otherwise of improvised materials for
introductory technology teaching and
learning;
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2. To establish the direction of students’
attitude to improvisation.

The significance:

Education for technological self-reliance
pre-supposes that the students should be
equipped with the capacity to explore,
manipulate, inventor discoveras well as make
acceptable generalisations based on observed
phenomena. Knowledge so acquired should
be transferable and utilised for the solution
of human problems. As a sequel, therefore,
an orientation in improvisation of materials
for teaching Introductory Technology will,
hopefully, enable both teachers and students
to see technological problems as issues that
requirc environmental resolution. By using
materials which have been so improvised,
complex problems would seemingly have
practical and simple solutions.

In this study, it has been established that
the students taught by means of improvisation
performed significantly better in terms of
achievement and attitude to technology. Such
revelations have some pedagogic implica-
tions which have been discussed.,

Scope and Delimitations:

The study covered three out of the five
educational zones of Anambra State. The
Zones involved in the study included Awka,
Enugu and Onitsha. Two secondary schools
in each zone participated, and three Junior
Secondary students were the subjects.
Technical Colleges in these Zones were
excluded. Topics for the lessons were selected
from technical drawing and applied
electricity.

Hypotheses

Based on the purpose of this study, the
following hypotheses were formulated:

1. There is no significant difference

Journal of Technical and Vocational Education

between the performance (knowledge
of basic facts and actual manipulative
performance) of students whose teach.
ers exposed them to improvisation ang
of those not so exposed.

2. Students taught through improvisation
do not develop a more positive attitude
to Introductory Technology than those
not so taught

Review of Related Literature

Introductory Technology is one of the
pre-vocational subjects introduced in (he
Nigeria’s 6-3-3-4 cducation system. The
student is expected 0 acquire some basic
skills in this subject on completion of the
J1.5.S. programme. Thercafter, he can function
on his own, become employed, or even
continue his education at a higher level,
Primarily, therefore, the course is expected
to inculcate in the student some basic skillg
and at the same time enable him to develop
both positive interest in and attitude towards
Introductory Technology. To achieve these,
well thought-out combination of methods and
materials is needed on the part of teachers,

Disappointingly, some recent studies on
the teaching of basic sciences reported poor
instructional approach which has been at-
tributed, in part, to nonavailability of suf-
ficient instructional materials, teachers’
inability to make models or encourage their
students to do so (Momodu, 1977). Poor
performance of students in the basic sciences
has also been attributed to poor teaching.

Thus, Obuba (1984) writes:

“In the last five years, more candidates
have been failing core Science
subjects such as Mathematics,
Physics, Chemistry and
Biology....Education experts blamed
the poor performance on bad teachers,
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among other factors, The
that the imbalance in the
needed 10 be correcteq
could dream of hayi
muscle”.

Y also warneq
core sciences
before Nigeria
ng technology

Since both Science and T
much incommon in termg of o
and manipulative performance, any instry
tional appr.()aCh in these arcas devoid gf
practical orientation may not yield reasonab)
dividends. Students shoylq :

: be exposed
problem-solving  experienceg mro[;gh u:(;
methodology of openness 1o cnable them g

retain and transfer their knowledge in
varicty of situations. Studies by Toncy(l968)
and Ray (1960) attest to the above contention.

UNESCO (1981), reporting on the
“Development of Content, Method and
Materials for Scicnce and Techp
Education™ observed, inter alia:

echnology hag
XDerimcnuuiOn

ology

“Teaching methods in science and
technology education must be de-
signed 1o close the gap between theory
and practical work Teaching
methods or instructional systems
which cnable the learner o engage
himself in creative or divergent
thinking, problem-solving and sclf-
learning, and to the new avenucs of
communication, productive work and
technological innovation, through
such methods as simulation games,
project work, should be promoted.
Closer attention should be paid to the
leamer’s participation in experimental
and practical activities, and teaching
methods must be fleaible and more
adaptable to anticipate a changir_ng
future...... More utilisation of media,
printed and audio-visual teaching
materials should be encouraged as
well as active utilisation of locally

------

51

PERFORMANCE IN INT. TECH,

available material resources.........

The use of equipment whether factory-
produced or improvised for science and
technology teaching is imperative. In the case
of Introductory Technology, it was remarked
by Abdullahi (1982) that:

The course cannot be taught without
cquipment, because it is essentially
practical. The theory is minimal and
largely consists of simple explanations
or descriptions of how certain simple

results are 10 be obtained with tools
and equipment.

On the attitude to Introductory Technol-
ogy, the result of an earlier study has not
been cncouraging (Unachukwu, 1986).
Students’ attitude to Introductory Technology
was reported 1o be just on the average. On
attitude and achievement, while some
conflicts of views have been reported, there
appears o be some consensus that there is
a reciprocal relationship between the two
(Aiken, 1970). Thus, an improved attitude
towards a subject would suggest an improved
performance therein.

Design

Post test only cquivalent groups design
was utilised for the study. This design is
reputed as one of the most effective in
minimizing the threats to experimental
validity (Best, 1981). The subjects utilised
for the study were in three groups, and
arrangement was as follows:

Group A R X, O,
Group B R X, O,
Group C R— O,
R sunds for random assignment;
X stands for treatment; and
O stands for test administered after the
treatment.
Subjects
The subjects involved 730 Junior
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randomly sclected secondary schools in three
ceducational zoncs in Anambra State. Out of
this number, a sample of 570 students was
drawn on the basis of proportional repre-
sentation. This represented 78% of the
population.

There was random assingment of the
subjects into trcatment groups A and B and
control group C. Each group was made up
of 190 students. Group A was involved in
improvisation by both the teacher and
students and in manipulation of the materials.
Group B saw only the teacher demonstration
using only the available equipment in the
workshops and improvisation was absent.
Group C which formed the control group
was taught by the regular classroom teacher.

Organisation for Instruction

Six final year N.C.E. (Technical) student
teachers who have been exposed to the
various arcas of Introductory Technology
werc provided six weeks orientation in
improvisation techniques.

Each teacher was assinged to teach both
groups A and B, while the regular class
teacher taught group C (control class). The
activitics of the six teachers were supervised
and coordinated. The duration of each lesson
for all the groups was the same. The
difference lay on the application of instruc-
tional materials.

The attitude scale was administered both
before and after the treatments, while the
achicvement test was administered only at
the end of the treatments which lasted for
ten wecks. The test items were based on
the objectives and content of work covered
during the period. The areas covered in-
cluded:

- Drawing equipment and materials
- Geometrical construction

c.C

- The atomic structure
- Basic ideas of electricity
magnctism

and

There were three periods of 40 minules
duration cach of Introductory Technology
lessons per weck.

Treatments

Treatment Group A students were in-
volved in both improvisation and manipu-
lation of equipment under the teacher’s
direction and active involvement, Students
were cncouraged to engage in a series of
workshop activitics involving observation,
cxplanation, improvisation and manipulation
of equipment. They were encouraged to work
individually and in groups to resolve common
problems. Pre-and post-workshop discus-
sions in content areas and workshop practice
results also featured.

Treatment Group B students observed
teacher demonstrations and manipulation of
the available equipment. No cfforts were
made by the tcacher to motivate the students
to improvise the required instructional
materials. Theoretical information of work-
shop procedures and expected results were
given as part of a normal lesson,

The Control Group C had no special treat-
ment, rather the students were taught by the
regular class tcacher of Introductory Tech-
nology. Most of these teachers, as has been
reported carlier in this paper, are not qualificd
for their assignment, and thercfore, seem ill-

equipped.
Instrumentation

An “Achievement Test” and an “Attitude to
Introductory Technology Scale” were the two
instruments employed fordata collection. The
achievement test comprised twenty multiple
choice and five performance - based items.

Journal of Technical and Vocational Education 52



IAET B A o 5 perr s
ROVISATIOS Asr STUCENTS PR ORMANCE I8 15T,

toobsr::cr:rm-mmu eS8t required ghe students
rccczl:r! thc:‘mqﬂm,%".mamp“’a‘ﬁ equipment,
ceord thetr observagion, and draw concly.

With regard t the “Allitnde Sealen there
ware 48 items, The response 1 u;- ,zl;:;r '
was based on a five-poing scale of- r:mn"ll%
agreed (5), agree (4),not sure (3, d:wzyw,;:’}
f”’d st-rong!y disagree(1). The maxirf:wn sw:'i:
in this scale stood a1 240, -

Establishing Validity ang Reliabiliry

For the achievemeny Icst, the researcher
used a table of specifications 1o ensure that
lhc’ Iest items were fepresentative of the
Vvarious areas taught, relative 1o the objectives
of the course. Furthermore, the test items
were placed at the disposal of professional
colleagues and measuremen; experts {or criti-
cisms, suggestions and modifications. The
final form of the test was as a result of the
scrutiny.

The Auitude Scale was pilot-tested by

TELH

the researcher uning 40 Form Three ctudens
from four schooly whose students were ag
involved in the espeniment. Dzta cdnezned
wese analysed by applying the spin-falf
techniqgue 2s well s the Spearman -

prophecy formula. This yielded 2 relizbilny
cocflicient of 0.80. On the baus of e
foregoing, the researcher comsideed e

o
instruments appropnate for the sindy.
Data Collection and Analysss

Both the achievement test and the ziuinde
scale were administered as earlier stated. Dz

s0 collected in each case were collzizd znd
analysed 10 t2st the hypotheses formuolared

p o -
o p ey
REE

Hypotkesis One

Theze is no significant difference between
the performance of students whose
teachers exposed them 10 improvisation
and of those not so exposad.
Analysis of Vartance (ANOVA) for the
one-way lay-out was the statistical wol
cmployed here.

TABLE 1

One-way Analysis of Variance for test results.

Sou{ce- of & Sum of Mean -
Variation Sguares Squares
Among Groups . 37815 6980.75
Within Groups 567 876118 4457
Total Variation 569 101426.3 154.60
P < 01
From Table 1, it is sten that there is of the three groups (F = 44.57,
a significant differcnce in the performance P < .01). |
Issue 6 —'89
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However, as can be seen from Table 2
post-hoc comparison (least significant dif-
ference) indicates that while significant dif-

ferences exist between A and B ang beci,
A and C, there is no such difference bqw&‘.n
B and C. Cen

TABLE 2
Post-hoc Comparision of Means (LSD):
—
Groups N ¢ - value df P
—_
A > B 380
—
A xC 380 7.1 378 < 05
—— |
5% € 380 0.96 378 < o5
L —

Hypothesis Two

Students taught through improvisation do
not develop a more positive attitude to In-
troductory Technology than the students not
S0 taught.

This hypothesis was analysed by means
of Analysis of Covariance.
Table 3 illustrates the analysis.

This hypothesis embraces three sub
hypotheses, namely:

a) that there are no differences among
the adjusted means;

b) that there is no linear relationship
between the two variables and the
adjustment provided by the analysis
of convariance; and

c) that the treatments do not influence
the covariate,

From the results (F=14.151; F=361.228:
and F=6.253; P < .05), significant difference
exists between the attitude of students in
Groups A and B. In fact, the subjects in group

Journal of Technical and Vocational Education

A proved superior x = 185.8) to thoge in
group B (; = 180) in terms of attitude to
Introductory Technology. In other words, the
two treatments had differential effects gn the
two groups.

Discussion

Some of the observations on these
findings will now be discussed These are:
« 'Therce is apparent lack of improvisation

of instrutional materials in the area of
Introductory Technology in our secondary

schools.
* The quality of Introductory Technology
teaching in our schools is seemingly poor.

* Introductory Technology teaching and
leaming can be improved upon through
teacher resourcesfulness. Student and
teacher improvisation as well as student
manipulation of instructional materials
appcar more productive of leaming.

Alitude o Introductory Technology
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TABLE 3

Analysis of (
, ovariz -
ariance of Treatment Effect on attitude towards
Introductory Technology :

Source of jati
Y S Deviations from
Variation ums of Squares and products Regression (Adjusted
for Regression)
df X?
_ (Pre-test) ik (P ,:;a ) SSy’ df MS
Methods :
within
Treatments 11 3069.449 | -1054.42 362.96
Error '
within
_;I‘rcalmcnu; 378 | 185550.156 | 115564.078 | 147093.586 | 75118.135 | 377 2819.624
Total 379 | 188619.606 | 114509.658 | 147455.781| 77937.759 | 378
Adjusted
Methods
(Adjusted
Trcatment) 2819.624| 1 |2819.624
F (05; 1,377) = 14.151;
F (.05; 1,377) = 361.228;
F (.05; 1.378) = 6.253

appears facilitated by active student in-
volvement in the classroom activitics
through improvisation and manipulation

of equipment.

For a teacher to be able to improvise of
tcach students Lo do so, it is prcsupposcd

and this is reflected in the teaching of the
subject. Thus, in Anambra State, Nduanya
ctal (1986) reported thatout of 362 Secondary
Schools offering Introductory Technology,
there were 445 teachers none of whom was
actually qualificd to teach the subject.
Furthermore, the work of Eze (1986) reported

that he understands poth what 10 tcach and
the type(s) of cquipment required 10 teach
the subject. But-teacher quality in the arca
of Introductory Technology isreportedly poor

55

earlicr stands in place here. This situation,

perhaps, explains w
students taught by th
(C group) and those taug

Issue 6 — 89

hy the performance of
e regular class teachers
ht only through



ORUNE

achers” demonstrations (group 1Y per
formed pooily,. And i the words ot Nelt
(L0, 1 acteacher has never been altorded
the opportundy (o learn the meanimg of
objectivity, how does he subyect his own
biases, prejpuchees,  amd convictions o
wnpartal evaluauons? 1o only the teacher
who cultivates an attitude of objectivity s
more likely o culivate sinalar trnts i s
students™, Nelt's dictum possibly explns
the state of Introductory Technology teachimg
i our Sccondary Schoaols today.

That the students who were actvely
mvolved in mprovisation and nampulation
of cquipment performed stenthicantly hetter
both atttadinally and mierms ot aclevenient
suggests the due need for sound  teacher
pn‘]\;u:uiun‘.mwvll;lspmx-nhmsnppuxtnnilics
o studentd to observe, explore, manipulate
and make generalisations based on observed
phenomena. Teis this type ol opportunity that
will, perhaps, * stmulate creativity’ in the
students. Poor instructional approach i the
hasic sciences has been attributed, 1 part,
to non-availability of sufficient instructional
materials and teachers’ inability 1o make
models or enconrage their students 10 do so
(Adeson, 1976, Momodu, 1977).

However, if Introductory Technology
must be meaningfully taught and the objec-
tives realised, the active involvement of the
learners becomes imperative. The perform-
ance of students in group A scemed (0
vindicate the observation by UNESCO and
the remark by Abdullahi (1982) that Intro-
ductory Technology “cannot be taught
without equipment......"

Since there seems to be a reciprocal
relationship between attitude and achicve-
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ment, the  tmproved  attitudinal change
recorded by students in proup A appears (0
have justified the  students’ improved
performance i the achievement test.

Recommendations
Based on the forepoing, the following
recommendations have been made:
I the objecnives ol Introductory Tech-
nology are to he met, eachers must be
specially prepared tor their asstgnment.
Ihe practice ol deploying science and
other teachers o teach the subject holds
no promise. Simee tis problem seems 1o
assume national dimensions, a purpose-
ful and aggressive policy at the nanonal
level is recommended. Polytechnies and
Universities of Technology should be
provided some financial grant 10 mount
special programmes and prepare teachers
for Introductory Technology.
- While the present government ctiort 1o
provide Schools with Introductory Tech-
nology equipment is commendable, the
near absence of teachers who have the
where-withal to manipulate the equipment
and possibly influence students positively
appears to make such effort not clfective,
Priority should, therefore, be given for
stall development ol Introductory Tech-
nology teachers.
Both teacher and student improvisation
and manipulation of instructional
materials are very indispensable during
Introductory Technology lessons. Efforts
should be directed towards production
of suitable instructional materials in the
subject to provide for improvisation and
manipulation tasks, both by teachers and

students.
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Ph.D. Education and Australia’s Industrial Future:

An Agenda for Reform*

J.G. SexuonN

ABSTRACT

The paper reports a study investigating the issue of responsiveness of
Ph.D.education to the needs of industry in Australia. It articulates the important
factors which contribute to the inadequacies of Ph.D. education as a prepa-
ration for a career in industrial research and suggests directions for reform.
The perspective presented is Australian, but the conclusions and recommen-
dations have a validity beyond the shores of Australia.

Aim of the Study

The gencral intent of the rescarch reported
here (Sekhon, 1985) was the formulation of
educational proposals for doctorate industrial
mathematicians in Australia. The aim was
to provide an empirical basis for informed
professional judgements on both the ends and
means of Ph.D. education of mathematicians,
scientists and engineers for industry.

Catalyst for the Study

There were, in the main, two considera-
tions that caused this enquiry. The first was
the health of the Australian economy. The
entire range of economic indicators not only
paint a sorry picture of Australia’s techno-
logical performance, but underline a general
adverse contrast with its major industrial
competitors. Thus, the pressure and logic
of economic strategy that Australia must
increasingly diversify to high technology
science-based industries lent a sense of

urgency to the study.

The second consideration that spurred the
study was the clear perception that the future
of Australian industry is being directy
threatened by the conjunction of the small
number of Ph.D. mathematicians graduating
from our universities and the exceedingly
small number that elect to enter industry.

The numbers of science and engineering
Ph.D. and other doctorates have declined over
the period 1973-1985. The number of Ph.D.
and Higher doctorate graduations in engi-
neering was 105 in 1973, 88 in 1979, and
76 in 1985. The corresponding numbers for
science were 441; 336; 366 (ASTEC 1987).

Further, Australia differs from other
highly .industralised countries, in having, in
proportional terms, a low concentration of
Ph.Ds in industry. On an average, 55 percent
go to government research establishments
and the higher education sector. About one

* Paper presented at the World Conference on Engineering Education for Advancing
Technology held at The University of Sydney (Australia) from 13-17 February 1989.
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research anr(llous falling-off i industrial

manufacturi the relative decline of the
ring scctor in Australia is a com-

pound of shortcom;j
: : omings i )
attitudes of ind““ryge In the structure and

How
is the avzﬁ‘ll-ct:: at the heart of our problems
St 1 ability to l.nduslryofhighly trained
Y, 1or progress in industrial rescarch and

development de
pcnds Cruci.
of able minds. ally on the supply

o, Il) ':I:;b"l]':l(:l :3\; llcr:((l:ldcncc of m_alh'cmalics

sl us to cnquire into the
p(_)ss.xblhly of misdirection in the structure
()F Ph.D cducation of mathematicians. The
aim atall times has been not to Ievel strictures,
{10r to assign blame, but rather to determine
information that may be of interest to those
responsible for making our campuses more
productive environments for higher learning,.

Evidence Gathered

The principal mcthods used to assemble
the body of cvidence were questionnaire and
interview surveys. The data were collected
through the administration of .1100 mailed
questionnaircs on an Australia-widc basis.
The overall response rate was 41 per cenl.
The questionnaire and intcrvicw surveys sct
out o ecvaluatc the climae of opinion
rcgarding Ph.D cducation for non-academic
employment. Three separate questionnaires,
specifically contextualised to threc main
groups, were scnt.

The study explores the attitudes and views
of:450 employers of Ph.D graduates as well
as the attitudes and opinions of 200 PhDs.
Together they put forward, from strikingly
different perspectives, the point of view of

59

the consumer of doctoratc cducation.

Employcrs werc asked, for instance, what
kinds of graduates docs industry nccd? Arc
they happy with the end products of doctoratc
cducation? What arc their expectations and
perceptions of industrial mathematicians?
What changes do they desire in doctorate

cducation?

Similar questions were also put (o PhD
cmployces in industry. They were asked
10 assess the effectiveness of PhD cducation
as a preparation for rescarch carcers in
industry. To what extent did their doctoral
education cquip them to mect the special
requircments of successful industrial prac-
tice? From the vantage of hindsight, what
reforms or modifications do they desire in
the design and implementation of PhD
cducation?

The study also examincs the attitudes and
views of faculty and, in so doing, presents
the producer’ point of view. 450 academics
were asked to indicate the extent of their
collaboration with industry, the degree of
scnsitivity of r"icir institutions to the nccds
of industry, and the clements in PhD
cducation which should be emphasised and
those that should be soft-pedalled.

Findings of the Study

The study has shown that rescarch in
industry is very diffcrent from rescarch
conducted in an academic scuting. Industrial
rescarch is characterised by tcam cffort, by
time and financial constraints and by projects
which cannot reflect one’s own interests.

Given that the aims and approach in
industrial and academic rescarch arc quite
different, the question has scldom, if ever,
been faced squarely, as to whether the present
format of PhD education, designed to serve
onc purpose-namely, to produce initiates to
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academia-can reasonably be expected to scrve
another.  Hence, an important question
addressed by academics was: what kind of
PhD cducation should be provided to produce
the kinds of graduates that industry nceds?

Questions such as these have not been
accorded anything like adequate attention in
discussions of higher cducation. As far as
we can tell, this is a pioncering study. The
detailed analysis of the questionnaires has
identified a continuum of opinion across a
range of issucs.

An important finding of this study is:

The degree of satisfaction for the majority
of employers is only moderate.

To a significant proportion of cmployers,
PhD cducation was of dubious value. The
employer’scriticism of the university product
is that the latter is too academic, too distant
from industrial reality, barely interested in
problems of importance to industry and secing,
his (her) future in a university or government
rcscarch establishment.

The overall views of rescarch laboratory
managers suggest that there are grounds for
satisfaction in the level of pure, mathematical
knowledge in Ph.D. graduates. The inade-
quacies, however, are in attitudes and skills
as well as the breadth and flexibility in pro-
fessional interests. The disenchantment of
executive managers stems from deficiencies
in four particular arcas:

— an enthusiasm for the aims and
problems of industry;

~ ability to adapt to prioritics in
industrial research where projects are
all aimed at economic endpoints, with
defined objectives in time and budgets;

— ability to communicate; and

ability tO participate effectively in team

rescarch.
scarch has indicated that there jg

d ariculate recognition in the

‘ority of responscs of the following four
:'I']z}:or'; which induce a mecd‘mc_apaci:y
l‘u\:varélq the industrial rescarch scientist role,
0 -

The rc
a strong an

pissertation Subject

derable disposition o push
students into ficlds of study _which are of
special interest 10 the supervisor. Seldom
may dissertation topIcs bc rcg_ardcd as
contributing to themes of _dtrcct ifllcrest_ to
industry. PhD graduatcs 'dlspl'ay l_mlc will-
ingncss O contemplate r_mgrauon into fields
other than those of their rescarch degrees,

Student’s Supervisor

A student’s development and attitudes to
research arc very dependent on his particular
apprenticeship to his supcvisor. The student
internalises the values and role model of the

supervisor. How he gocs about rescarch and
how he regards his rescarch task persist from

his PhD expericnce.
Insularity of the Candidate

The gencral pattern of preparation
suggests insularity of the PhD candidate from
personal contact with industry. The expe-
ricnce of doctoral education rarcly conveys
to the student any idca of the scope and
challenge of industry, nor any appreciation
of its ethos.

There is consi

Double Requirement

Most universitics require from their
doctoral students theses which must at one
and the same time be original and substantial.
This double requirecment can too easily
produce triviality at book length, more and
morc nl::out less and less, the exhaustive and
cxhausting exposition of next to nothing.
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Implications for Policy and Practice

The Study has put forward a number of
recommendations  which provide a frame-
work of Strategy to guide broad courses of

acuon for the achievement of desired ends,
namely,

— 10 reduce the discrepancies in the re-

sponsiveness of PhD education to the
needs of industry;

— lo attract a higher proportion of PhDs
Into research careers in industry, and

lo enhance the quality of their role
performance; and

— 10 promote the innovative and research
Capacity of industry.

Higher education and industry are inter-
dependent: changes in any one influence the
other and both have an interest to secure
the best possible doctorate education.
Accordingly, a number of recommendations
are addressed to employers and academics
alike. In the important and challenging area
of preparation of PhD mathematicians for
industry, both industry and higher education
sector have singular opportunities of becom-
ing catalysts of change.

Structure of Australian Industry

Given Australia’s geographical isolation
and the widespread distribution of her small
population, by the standard of most other
industrial countries, industrial firms are small.
Expenditure on industrial rescarch and
development has been parsimonious in
comparision with other countries. Together
with the high levels of protection and the
heavy concentration of manufacturing indus-
try in large foreign firms, this has a pernicious
influence on the nation’s rescarch and
development enterprise.

difficulties as they lie outside the ambit of
this particular swudy, save 10 make one
observation.

Education is assuming the role of the key
parameter in the treatment of many of our
social, economic and industrial problems.
However, the education of highly skilled
engineers, eCONOMists, scientists and mathe-
maticians in any one nation will not, of itself,
create economic growth. The thrust and
direction of policies in relation 10 expenditure
on industrial research and development,
degree of foreign ownership and defensive
strategies of protection need 10 be carefully
reassessed.

Availability of Trained Human Resources 10
Industry

The application of new developments in
science and technology is almost certainly
the single most important method of increas-
ing the productivity and competitiveness of
Australian industry. The lack of an adequate
infusion of PhD graduates into industry is,
therefore,a major contributory cause of deep-
scated malaise affecting the manufacturing
industry.

There are considerable impediments 10
the flow of a strong stream of PhD graduates
into industry and commerce, not the least
of which arec management attitudes as well
as rewards, responsibilities and career
opportunities.

The use of mathematics is still in some
respects a pioneer aclivity in many industrial
situations and there is a great deal of suspicion
and prejudice on the part of management
towards graduates of the highest intellectual
calibre.

Salary and employment structures do not
fully recognise and reflect the value and con-
tribution of PhD graduates: indeed, their

We wish to avoid making detailed
recommendations in the alleviation of these
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contribution is attenuated as many have been
employed on lower level support work.

) The willingness of PhD graduates to enter
industry and of employers to recruit them
and use them to full effect must be regarded
as problematic unless there is a major
transformau‘on of employers® attitudes and
practices.

If {\usualian industry is to arrest the flight
from itself of highly qualified manpower,
as indeed it must, it will have to take
Increasing notice, through close study and
observation, of how PhD graduates are used
and rewarded in American, British, and
European industry and seek to apply the
lessons to itself.

Industry, too, will have to make a
determined effort not only to project an
attractive image of itself but also to dissemi-
nate the conviction that a research career in
industry can be professionally rewarding. It
mustnotonly pay premium salaries, but strive
to offer conditions of employment which are
no less secure and congenial than those
offered by its rival bidder - the higher
education sector.

We therefore recommend:

(a) that managers and directors take
necessary stepts to acquaint them-
selves with the prevailing practices
and attitudes in American, British, and
European industry concemning deploy-
ment of highly trained research
personnel;

(b) that employing organisations appraise
their salary and career structures to
ensure that they adequately recognise
and reflect the value of the contri-
bution of mathematicians, scientists
and engineers within their enterprises;

and,

Journal of Technical and Vocational Education

J1.G.

(c) thatemployers appreciate and actupon
the fact that the only sure way to induce
PhD graduates to qpl for resecarch
careers in industry 18 1O mak? [_h?n]
see such a carcer as more S"‘USf)’lng
in terms of likely rewards, responsi-
bilities and career prospects than the
alternative.

Higher Education Sector

However, not all the bal-an'fc for the small
proportion of PhDs found in md.usr.ry or for
the distrust and suspicion in \}'hlch they are
held by employers can be laid at the door
of industry itself.

The fault lies partly with higher education.
Hill, Johnston and Smith (1983) indjgate that
higher education cannot be acquitted of
responsibility.

Interest in industrial or commerce em-
ployment is abysmally low ... This may reflect
a traditional lack of interest by Australian
industry in higher graduates. But even more
it reflects that research training appears
(particularly for full time students) to orient
them away from industrial employment.

The universities of Australia cannot be
complacent about the quality and nature of
provision of PhD education for those wishing
toenter industry. There are many PhDs whose
working careers have borne little, if any,
relation to the subject of their theses, however
potent the contribution of research training
has been 1o their intellectual development.

Historically, the PhD degrce was estab-
lished to provide a formal education in
Australia for the future staff of universities.
The pattern of provision has remained
unchanged, despite a period of unprecedented

- financial stringency being experienced by the

higher education system, when more and
more PhD graduates are compelled to seek
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PhDOL;r findings indicate that the traditional

ormat does not match the needs of
modemn Industry at all well. This tells
adversely not only on the ability of industry
to a_ttract. and hold graduates with PhD
qualifications, but also on the degree of
conﬁdeqcc which employers are prepared to
repose l_n their recruits, both actual and
prospectve.

Hence, the scale of support for postgradu- .

ate training, primarily for academic research,
should be reviewed, and alternative forms
of PhD training more closely orientated to
the requirements of industry should be
developed as a matter of transcending

importance.

Teachers

The rigidity of the Australian PhD system
derives in part from inbreeding, for inputs
into universities are in large measurc selected

from their outputs.

The single most influential factor during
PhD candidature is the student’s SUPErvisor.
The attitudes that a PhD graduate brings 0
the corporate sector are unintentiona}ly im-
planted during the candidate’s apprenpceshnp
to his supervisor, whose influence is often
a disincentive to pursu€ a research career

in industry.
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There is onc essential, indispcnsable
qualification for a person who intends to
cducate another and this is that he himself
should be cducated. The proponcnts of
cducational reform arc quick to acknowledge,
as do we, that any substantial and lasting
improvements in the PhD cducation of
mathematicians, scicntists and engincers for
industry would be dependent to a significant
degree on the quality of the tcaching force.
The way the supervisors have been trained,
the extent of their responsibilitics and the
attitudes they hold in relation to mathematics,
science and cngincering in industry arc all
crucial factors in the educational process of
PhD industrial mathcmaticians, scicnlists and

engincers.

The quality of the teaching force is a
decisive determinant of the cffectiveness of
the PhD cducation of industrial mathcma-
ticians, scientists and cngineers.

To counteract the tendency of universitics

to train towards academic achievement as
an end in itsclf, it is recommended that

universities should:

(a) promotc agreater degree ofinteraction
and collaboration between themscelves
and industry;

(b) give ready recognition to work in
industrial laboratorics for higher
degrees;

(c) employ a panel of supervisors, some
from industry and some from acadc-
mia; and,

(d) encourage the selection of a research

project which reflects a confluence of
academic and industrial interests.

Part-time or Sandwich Study

The Finniston (1980) Report has urged
that postgraduate training for engineers
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should either follow full-time experience, or
be a mixture of academic and industrial
tramning. This s widely accepted as an ideal,
but there are practical problems in obtaining
the release of first-class people from industry
to retum o full-time rescarch training.

The cvidence seems to suggest that
industry is reluctant to relcase people for
more than a few wecks at a time. and
individuals making progress in their careers
similarly do not wish o0 be absent for any
longer periods.  Indeed, one cmployer
remarked:

Few companies can afford to release
first class talent for research training
leading 1o the award of a PhD, when
results are bound to be speculative.

Valuable as the opportunity for full-time
study is, it seems that it ought not Lo be
rcgarded any longer as the norm for post-
graduate work, especially where a thesis is
required.  The opportunity 1o qualify for a
PhD by part-time study needs to be rctained
both in faimess to individuals and in the
interest of gaining more recruits to industrial
rescarch.

The alternation of academic study and
practical experience inindustry- the sandwich
scheme - is an arrangement, provided it is
properly integrated, which for some students
is most fruitful and conducive to the fuller
development of their powers. This interaction
of academic study and practical application
serves to illumine and stimulate cach other.
Hence, the extension of the sandwich prin-
ciple to doctoral studies deserves primary
consideration.

As the campus is not a true copy of
industry, periods spent in an industrial
research laboratory can be of great value to
a PhD candidate. How the experienced
applied mathematician attacks his problems,
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what mathematical method he uses, whay
judgements he brings O bear, his \f{ay of
thinking - these are positive clcmc.m.x in the
mode of education of PhD mduslrml'm:nhc.
maticians which arc notto h{ underestimated,
As a result of his cxperience, t!lc student
will emerge with a much Flczlrcr idea of the
mathematician’s role in industry.

There is scope for somc inilii'llivcs in
supporting the availability (.)f part-time¢ PhD
education. Onc is the extension by employers
of the half-time, half-pay approach to cna'blc
more people to do part-ime sludy lc;?dm_g
to a PhD degree. Higher cducfutmn insti-
tutions should also play ‘thIl' part .by
recognising work in industrial lnboralpncs
or government establishments for higher

degrecs.

In this conncction, the lead given by the
Council for National Academic Awards
(CNAA) (1983) in the United Kindom ismost
salutary. The CNAA’s scheme for the award
of the PhD provides the opportunity for
candidates working or studying outsidc the
university scctor to obtain the degree on a
full-time or part-time basis or a mixture of
these two modes of study. There are no
residential rcquircments.

One rather radical suggestion offcred by
a respondent was the establishment of an
Open Postgraduate University so that PhD
studies may be completely pursued outside
the university environment. The subject is
sufficiently important, in our view, to warrant
more dctailed study by higher education,
industry and government.

As part of an armoury of measures we
rccommend that:

(a) the extension of the sandwich
principle to PhD education deserves
primary consideration;
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(b) the .
des:rck:gpt?\n unity to qualify for a PhD
= V€ by part-time study .
Mmade available; study should be
(<) tlexi
dcvc?nl)c Jrangements should be
in Cm;Flgod Lo make iteasier for persons
) yment —
cation: and 0 pursuc PhD edu-
(d) the R
rgltcap?:mbll"y of using industrial
m;ﬁ:: }: la‘homgorics (or government
s:rm; X cstablishments) as training
5[1 1l‘nfd 10 acquaint PhD students 1;1
Ol}"ltj mathematics with the ethos
mdustry should be explored.

Student’s Thesis Topic

There 1S ¢ .
> 15 CONSIC I TR
students into fj lerable disposition to push
N oci: S 1o fields of study which are of
.;.u‘ml interest to the supervisor. The
g::g;:hncﬂncmm emphasis in the present
wl ._}m,l“ ™M puts a premium on intensiveness,
_\_lvl‘ I turn incvitably Icads to ‘tunnel-
vision’.
"r"‘um‘”‘? add to the quality and significance
of the work done by PhD candidates if their
dissertation subjects could be regarded as
contributing to themes of direct interest to
industry.

The- research projects should be
pmblcm-oncn[cd. The formulation ard
f::ﬁl)’b‘ls ol_' 1 pmctf'cal problcm,_incl-ddmg
;l‘ 1};)§1rc‘g|al:orl\ of thc.z constrain,s  upon
nb[‘ SO quon: the considerat'/,;, of alter-
{ \Y Q S ! o . -

t"“i: S ul;ons and the  pecification of a
undam - . caticfs

. S y e omic and satisfactory
solution - ' . : ey
- .cse involve 1magination and

1 iveness and the development of skills
if not more than, making
1solutions in the traditional

e ¢

as mich as,

SIgn’ ficant origina
dis gertations.

For thcse rcasons, we recommend that

the rescarch topic should be jointly deter-

mined by academic and industrial intercsts.

65

To ensurc that research degree projects

would be concerned with real problems met
we believe that consideration
should be given to the development of linked-
award schemes in which studentships are
attached t0 substantive rescarch projects in
non-academic surroundings. The Success of
the Cooperative Awards in Science and En-
gincenng (CASE) Scheme in the United
Kingdom persuades us 0 recommend that:
an industry-oriented postgraduate sup-
port scheme modelled on the UK CASE
Scheme be established.

Apart from linking the research with
industry and the prosecution of research of
practical value, such a scheme would not
only influence positively the motivation and
attitude of PhDs towards mathematics in
industry, but would help to convey O the
student the ethos of industry.

in industry.

Supervision

The success of the measures we are
advancing hinges importantly on the availa-
bility of compctent supervision.

To ensure adequate, competent supervi-
sion of a rescarch project which is chosen by
an academic in conjunction with an industrial
parwer, the sole supervisor patem could be
profitably replaced with a group of two or
throe SUpervisors, each of whom can offer et
different skills and C.\.__‘_i'icncg to the student.

The panel should comprise faculties
whose disciplines impinge on the rescarch
project as well as advisers from the collabo-
rating establishment.

Group Research

The Swinnerton-Dyer (1982) Report sug gests

that:
a number of research reports put to gether
for publication should be sufficient to
warrant the award of a Ph.D.
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This suggestion flies in the face of traditional,
accepted practice and perhaps portends a
revolutionary change, However, given the
importance of team research in industry, we
warmly commend the 1dea for consideration
that the PhD May be awarded for publication
of a series of papers, describing solutions
to problems of importance 1o industry, instead
of for a single thesis, )

Course Work

The research reported here has indicated
the need in industry for a broader and less
specialised education than the traditional
PhD. Indeed, many respondents were
hospiwble 1o the view that PhD educauon,
with a bias towards the American model.,
could do much to elevate the quality of
research in the corporate sector.

At present, formal courses in PhD degree
programmes are rather rare in Australia. And
¥el, what is at the base of preference for
the American version is less emphasis on
“independent work™ and more stress on
assessed taught courses. Perhaps we can
take a lcaf out of the American book.

Education-Industry Interaction

A recurring theme in this study was the
importance of a better mutual understanding
of the industrial and academic milien through
the (full-ume) placement of staff in each
other’s environment for extended perieds.

There is plainly a need for improved inter-
action. To this end, we recommend that:

(a) The possibility should be actively
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1 ing in Australia
ed of implemenungin !
cggll(i;rparts of the Ul_ll\'ersuy of
z)tford Study Groups with Industry,

b) The Higher Degree Advisory CO{n-
mittees should be TeSLl"UC[m“ed 1o aim
for an equal representatuon from
industry. Those wh? employ PhI?s
have knowledge of their use in
industry, and therefore must accept
a fuller share of respon51.t);1;r}-. in the
determination of policy 1n this area
in the national interest; and,

¢) Theappointmentof PhD industri_al sci-
entists and engineers as coadjutant
faculty members should be encour-
aged. They are best placed to assist
with the planning, mounting and
conduct of doctorate education to meet
industry’s needs.

Concluding Comment

Few of the measures we are advancing
will be casy to implement. But it is hoped
that they are sufficiently compelling to invite
co-operation and constructive effort from
those persons and institutions best placed to
strengthen the nation’s economy.
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Management of Polytechnics : A Case Study

M. Apbrman, V.P. Puri anp K.B. RAINA

ABSTRACT

The paper reports the findings of a case study of a
out the methodology adopted by it for planning and i
and the strengths and weaknesses of the system. It hig

polytechnic 10 bring
mplemeniing COUrses
hlights the problems

experienced by the management of the polytechnic and issues arising !h.l?f efrom
with a view to create an awareness amongst planners and admimstrat{)rs
of polytechnic education of the need to adopt a scientific approach for planning
and management of technician education.

Introduction

The polytechnic studied is one of the
oldest in the State in the Northern region
of India, having been established about three
decades ago. The location of the polytechnic
is in an urban area of the State. The town
in which it is situated is known for its small
scale industries which are manufacturing a
wide range of popular laboratory scientific
instruments and kitchen mixers. It offers
five courses leading to diploma in Civil
Engineering, Mechanical Engineering, Elec-
trical Engineering, Automobile Engineering
and Architectural Assistantship. The first
three courses are generalised in nature,
whereas the latter two are specialised. The
duration of these courses is three years and
they are essentially institute-based. The
annual intake for all these courses is 330.

In keeping with the industrial develop-
ment in the state and the country, the
polytechnic proposes to diversify its
programmes. To start with, it plans to offer
a diploma course in Electronics with an
annual intake of 40 students. The total annual

intake, even after this diversification, would
be 330 students only, after reducing the intake
in other courses.

Case Study Methodology

Polytechnic education may be viewed as
a system, based on “Input-Process-Output”
model, designed to achieve certain objectives.
The system has to function within an
“Environment” which provides ‘“Fcedback”
to improve the effectiveness of the system.
Application of Systems concept cnables
considering simultaneously all the essential
components of a system under consideration,
namely : Input, Process, Output, Environ-
ment, and Feedback (See Fig. 1). This
approach helps in understanding the inter-
actions taking place among these various
components for achieving the System’s
objectives. Hence, for the purpose of the
case study, System’s Approach has been
applied and qualitative methods of natural-
isuc enquiry such as observation, interviews
and document analysis arc employed to gather
information about various components of the
system in relation to the polytechnic studied.
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M
L ENVIRONMENT
{\ SYSTEM
o RESOURCES
Cl[zjssounceg" L PHYSTCAL RESOURCES‘—
Doggi-p :INESSTDR'* FACULTY SUPPG- |SPACE |EQUIP- |CONSUZ
ENT UR RTING MENT |MABLES
L STAFF
STUDENTS
[ inpuT INSTRUCTIONAL PROCESS
MANAGEMENT
r__L_‘ FEEDBACK
IFEEDBACK [ MECHANISM
FIG.1. POLYTECHNIC EDUCATION SYSTEM WITH ITS MAJR
COMPONENTS
Output Technology, industrics and other employers.
The factors that influenced the evolution of

Output refers to the technicians who pass
out of the polytechnic with reference 1o their
numbers, type and quality. The following
factors which have a bearing on this
component arc now considered.

Expansion and Improvement
technic under study has prepared

an integrated developmentplan forqualitative
improvement and for limited quantjtative
expansion. This plan was formulated unde{
the guidance of the Technical Tea_chcr.s
Training Institute, Chandigarh, ke;pmg in
view the recommendations and requirements
of the State Department of Science and

The poly
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this plan werc:
(a) manpower assessment for meeting
additional requirement in conven-

tional industries,

(b) futuristic trends and emerging arcas
of technology,

(c) the societal needs, and

(d) qualitative improvement of the
diploma programmes.

Continuing Education Programmes

In pursuance of National Policy on

Education - 1986, the polytechnic has
initiated continuing education programmcs
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by startng part-ime diploma courses in Civil,
Elccmical and Mochanical !-n;'_mccnng for
working crafiumen Another scheme for
conmunuing oducation proposed to be imple-
menied at the polyiechnic s that of special
classes for working technicians (Drploma
Holders) 10 enable them to acquire higher
quahications,

Interaction with Employers

Intcraction exists between the polytechnic
and thc potenual cmployers of diploma
holders such as Public Works Department
(Central and State), State Electricity Board,
Board of Apprenuceship Traininé, Local
Bndim and industnial cslabhs.hmcn.m‘ This
micracuon 1s primanly confined to-
(a) official correspondence  regarding
vacancics for diploma holders, )
(b) visits by the Principal, Training and
Placement Officer and the polytech-
nic faculty employing organiza-
uons w0 obtain feedback about the
programmcs and courses offcred by
the polytechnic, and
(c) visits by olficials of the cmploying
organizauons to the polytechnic for
conducung campus intcrviews for
recruitment of- diploma holders.

The representatives of industrics visit the
polytechnic about 6 times a year and about
35 diploma holders are recruited through this
process every year. Expents from industry
are also involved in academic acuvities like
participation in seminars and in dclivering
extension lectures for the students and faculty.

Feedback about Passouts

There is no mechanism at the polytechnic
to obtain fecdback from passed-out students
about their performance in the world of work
and the suitability or otherwise of the courses
undergone by them at the polytechnic.

Journal of Technical and Vocational Education

However, training managers  periodically
provide feedhack on the performance of
diploma holders employed in their organi-
zatrons.  This information s furnished by
traming managers quite wallingly and readily
and 1s uted in effecting improvements in ‘.h"
cducational programmes of the polytechnic,

Development Planning

Certamm problems and difficultics arc expe-
ricnced by the polytechnic in getting the
developmental plans through. The time-gap
between the formulation of the plan and its
approval by the State and Central Govern-
ments s about 2 o0 3 years, This is often
due to cumbersome governmental procedures
and inadequacies in the infrastructure and
expertise at the polytechnic and Dircctorate
level.,

Input

Input refers to the characteristics of
students entering the polytechnic.  The
minimum qualification prescribed  for
admission to the polytechnic is a pass in the
Matniculation examination (10+) or equiva-
lent. The approximate percentage of suudents
entering with 10+ and other higher quali-
fications are: (104) — (51%); 1042 - (20%);
Pre-engincering - (15%); others - Higher
Sccondary Part I, Pass outs of Industrial
Training Institutes, Junior Technical Schools
ctc. — (14%).

Students are admitted to the Polytechnic
on the basis of marks obtained by them in
the State School Board Final Examination.
The reservation of seats for different cate-
gorics such as Scheduled Castes, Backward
Classcs, Children of Defence personncl, and
backward arcas are made as per policies of
the State Government and this accounts for
ncarly 43% of the total numbecr of scats filled.
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Instructional Process

This covers ag

. ec . .
and curriculum dp I$ such as instruction

¢velopment
Instruction

Instrucu i

2s per [hl:)n la!(cs place in the polytechnic
S e guidelines provided in the
Tt lF’pro_w.vd by li-1e Directorate. The
pofe as, 1n a limited manner, intro-

uce .modc-‘:rn communication mcciia for
qumlgtlve !mprovement of teaching and
learning. Technical films for about ar% hour
are shown on five days in a week. About
60 students view these films al‘a time
However, use of other audio-visual aids b);

the teachers during i e G
g mnstruction is on a limi
- on a limited

Curriculum Development

Regarding the involvement of the poly-
lechn'lc in curriculum development activities,
certain faculty of the polytechnic are iden-
Llflf%d at the state level as coordinators for
design of curricula for new courses as well
as for revision and updating of curricula for
existing courses. As and when the work
of design and revision of curricula is taken
up, discipline-wise committees are consti-
tuted at the polytechnic level to collect
feedback from teachers and use the infor-
mation so obtained for design and revision
of curricula. Polytechnic faculty take part
in the Curriculum Workshops organised by
the regional Technical Teachers’ Training
Institute, Chandigarh.

The polytechnic experiences some dif-
ficulty in designing the curriculum as well
as in its implementation because of hetero-
genous groups of students admitted with

different entry qualifications.

Resources
The polytechnic follows the norms for

physical, human and other resources thathave
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been framed by the All India Council for
Technical Education and subsequently
adopted by the State and dcploys them
adequataly for mecting curricular and other

needs.

Physical Resources

The polytechnic has adequate buildings and
space lo cater to the needs of instructional
processes for the courses presently offered.
However, there is an acute shortage of
residential accommodation for faculty and
students. The polytechnic does not have
hostel accommodation for women students.
However, accommodation for women
students is arranged outside the polytechnic
through the courtesey of other institutions.

The polytechnic has the necessary
equipment required for imparting training to
the students as per guidelines provided in
the curriculum and these are adequately
utilised. Removal of obsolescence and

“modemnization of equipment in laboratories

and workshops are being undertaken in a
phased manner, under the scheme of
“Integrated Development of Polytechnics”
launched by Technical Teachers’ Training
Institute of the region and funded by the

Govemment of India.

Human resources

RECRUITMENT OF FACULTY

The process for recruitment of permanent
faculty at the polytechnic is rather long and
takes almost one year and sometimes more
to mature. This due to certain procedural
formalities that have to be gone through in
deciding the qualifications and experience
required, advertisement of positions and
selection. However, for adhoc appointments
at the level of Lecturers, the recruitment is
made in a relatively short time by calling
candidates through the Employment
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I:Kchangc and through advertisement in the
press,

Tf_lc staff patterns existing in the poly-
lcchmc is in accardance with the recommen-
dauo.ns of the Madan Commitce which
Provides for a 3.-tier system, namcly
IIsc:cmrcrs. Senior Lecturers and Heads of
] Cpam_ncn(s in the ratio of 3 (Lecturers):

(Senior Lecturers and Heads of Depart-
mcms_). Al the Lecturer’s level, the recruit-
gll::l:liclsgthrqugh open selection by the State

v “crvice Commission. Thereafter, at
the higher levels, the positions are mostly
filled up‘by pPromotion on the basis of seniority
of SCIvIce, even though there is some
provision for selecting Senior Lecturers and
Hc.ads of Departments by direct recruitment.
It is seen that there is a perpetual shortage
of well-qualified faculty, probably because
qf _Icss altractive  service conditions and
limited avenues for career advancement. The
problem is seen to be severe in respect of
emerging arcas such as Electronics, Com-
puter Science.

PERFORMANCE APPRAISAL

The performance appraisal of faculty is
based on sincerity and interest of teachers
in the class, pass percentage of students in
the respective subject, conducting tests
rcgularly and interest shown in co-curricular
activitics. There is no system of incentives
and awards for faculty who show outstanding
performance on the academic front.
However, good work done by the polytechnic
faculty is duly recorded in the Annual
Confidential Report of the concerned faculty.
Prizes are given for good work done by the
faculty in co-curricular activities like making
arrangements for Sports, Annual Functions,
Cultural Activitics, elc.

Teachers are involved in the process of
evaluation by asking them to report on their
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In addition, evaluation

crformance.
own perlor Other factlors

is ywy their superors.
:;n(lk::i(:u}ru for cvaluation of tf:m.:lll_crslarc’
regularity in taking classcs, punc:}qa uy{ .121
discipline in the class, rclauons“:p [f). :
teacher with the students and his d(,'lll ty
colleagues. The existing mcthod of‘cva u-
ation of tcachers as indicglcd ;?t)ovc 1S s‘c.:cn
to be working satisfactorily wnhoul posing
any problems and to some cx'lcnt :L‘h'as hc.:lpc.d
the teachers to identify their deficicncies if
any, and attempt to overcome them.

FACULTY DEVELOPMENT

A plan for the development of the faculg
is prepared at the polytechnic Ievel. T.hlS
plan takes into considcration the following
factors in assessing the training and devel-
opmental needs of the faculty:

Subjcct matter updating to meet curri-
culum and technological changes;

Improving teaching competency;
Industrial exposure; and

Personal growth and development of
the faculty.

The faculty are sponsored to different
training programmes to meet the require-
ments arising due to changes in curricula
and to avail the benefit of training
programmes in their particular areas of
intcrest.  But, there is lack of initiative on
the part of the faculty to share their newly
acquired knowlcdge and skills with their
colleagues through seminars and discussions.

Problems and Issues

The problems and issues concerning the
human resource are:
— instability of faculty due to their
transfer after they have been trained
in a specific area of work,
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- fhanaioned Posts not being cleared by
€ state finance department, and

— Inadequate supporting staff which

h . e N
ampers optimal utilisation of other
resources.

Instructional Resources

The polytechnic procures  instructional
materials (print and non-print) depending
upon the requirements of the courses offered
py it. So'me of the polytechnic faculty are
mvol\fed in the preparation of instructional
materials in collaboration with Technical
Tcachqrs’ Training Institute of the region.
The utilisation of these resources is limited
in the absence of an Instructional Resources
Centre facilitating easy access and
deployment.

Financial Resources

The polytechnic is provided withadequate
financial resources for its development by
the State Government. In addition, the
polytechnic has been the beneficiary of Direct
Central Assistance (DCA) schemes of the
Central Government for implementation of
new programmes. Although by and large,
no difficulty is experienced due to paucity
of financial resources in implementing new
programmes, yet grants for recurring expen-
diture and supply of stationery is inadequate.

The funds obtained by the polytechnic
are optimally utilized by proper allocation
to various heads of expenditure and by re-
appropriation of funds in consultation with
the Directorate. The submission of monthly
reports of expenditure incurred by the
polytechnic to the Directorate serves (0
monitor the expenditure incurred under
various heads. The expenditure on account
of construction of buildings is regulated
through the State Public Works Department;
procurement of equipment is done through
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Controller of Stores; and maintcnance 'of
equipment is undertaken by the polytechnic.

Management
Organisational Structure

The organizational structurc of the polytech-
nic is hierarchical with the Principal as the
chief exccutive and the H cads of Departments
looking after their respective departments
assisted by Senior Lecturers, Lecturers and
other supporting staff (technical and non-
technical). The present strength of the facul.ly
as against the sanctioncd strength (given In
brackets) is: Principal-1(1); Heads of
Departments - 1 (6); Senior Lecturers - 9(10);
Lecturers - 47 (49); Workshop Staff - 19

(20).

In addition to their usual academic
responsibilities, the faculty arc assigned other
responsibilities like training and placement,
building-works, electrical maintenance,
landscaping, sports, students’ club, equip-
ment purchase, clc.

Linkages with Other Agencies

The Principal of the polytechnic serves
as a member of the State Board of Technical
Education on a rotational basis along with
Principals of other polytechnics of the State.
During the meetings of the State Board, the
Principal gives suggestions for the efficient
conduct of programmes, whereever neces-
sary. The Training & Placement Officer
serves as the link between the polytechnic
and the Regional Apprenticeship Board and
other user industries to arrange for industrial
training of students and arranging industrial
exposure to the faculty, whercever necessary.

The polytechnic prepares development
plans and proposals and submits them (o the
Directorate for its approval. The interaction
between the polytechnic and the Directorate
of Technical Education consists of sharing
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Short cducational tours are conducted at
the end of third, fourth and fifth semesters,
and a long cducational tour arranged at the
end of sixth semester to exposc the students
to the world of work. In addition, lectures
by engincers from industries and visits by
students to local industries are arranged
during the scssion.

Awareness (o Planned Change

The polytechnic is seen to be alive to
the needs for planned change. ‘A Master
Plan’ has been chalked out for all activities
which include conducting admission tests,
formulation of committees, simplification of
purchase procedures, disciplinary action and
last, but mostimportantof all, human resource
development.

Administration
The affairs of the polytechnic are admini-
stered through academic meetings, involving

PURI AND K.B.

RAINA

C 1 h and
all the faculty, C""ducwd.(m(cjicdtcrdn 0?)lncc a
departmental meetings wr? rtment inspects
week. The Head of the Depa fer his charge
one laboratory or workshop ur‘:(incir).al mecets
once a week. In addition the r.c in 15 days
the Heads of Dcparlmcnls Oﬂthc academic
to discuss the decisions of ogress. There
meetings and to monitor l’hC Prf&u”' he siaff
is a General Body Mcc“ngf (}:cld once in a
including non-tcaching Suﬂcs - addition 10
month 10 d:::::;: Olh(.;f(,bscns;urc scheduled

- on of approved programmes, the
rounds inspecting the
e ‘cc a day. The ands of
e lwall(:: also involved In the
ﬁfgﬁﬁ:gszﬁon of various decisions in their
respective departments. o

The Polytechnic is also maintaining ‘1
record card of cach student 'whlch gives
instant information about a par'tncular studcr:;
in respect of his academic achnlcvcmcn,t.s an ‘
his conduct at the polytechnic. This h‘as
shown positive resulls Lo ensurce high quality
of performance by the students of the
polytechnic.

The institution maintains a calendar of
activitics prepared for the whole year to
ensure that different activities take place at
the appropriate time and adequate prior
preparations are made. The dates for class
tests are fixed in the 3rd, Sth & 7th weeks
of the semester. The polytechnic functions
on the basis of a working weck rather than
a calendar weck.

The polytechnic is assigned the respon-
sibility of coordinating the admission work
for the State, every alternate year. For the
conduct of Board examinations, the Principal
is the Chief Superintendent of his Centre.

academic
implcmentat
principal makes

The polytechnic plans for its staff
development and training and for other
activities and sponsors faculty to participate
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:?ai:llilr(:g,bh’?]r:c L:z;]m c;)um,s ;md il:uluslrial
it e 1 ,jl(m.yllcc I‘ITIL strongly interacts
Technical 'léc’:a !d* 'r‘Lm}m:c' g -
foush chers ’Ir:nnu?g Institute
5 promoting use of instructional

mat(fnals developed, availing the extension
services offered in the recently established
Quallly Improvement Centre and sponsoring
faculty o undergo training programmes
conducted by the Institute.
Management of Student Affairs

The management of students’ affairs is
taken care of by different committees, like
Students’ welfare commitice, Hobby clubs,
Tutotial groups, etc. The Principal himself
lectures to the students on issues concerning
moral education. Problems of students like
fibs;cnu:cism are appropriately handled by
intimating the parents and issuing a warning
to the students concerned. Special assistance
is rendered to the Scheduled Casle students
by arranging remedial classes exclusively for
them as per their needs. In case of any health
problems of students, medical altention is
arranged for and fellow students attending
on the patients are allowed Special Duty
Leave for this purpose.
Communication with Students

Principal does not have any difficulty in
communicating with any student in the
polytechnic. Communication is in the form

of circulars, notices on the display board and
instructions through faculty.

For instant communication with students
directly during working hours in case of any
important announcement Lo be made, internal
communication system in the form of
loudspeakers has been provided in class-
rooms, library, laboratorics and workshops.
Monitoring, Evaluation and Feedfhack

Following is the status in respcct of
monitoring, evaluation and feedback of the
programmes offered in the polytechnic under
study.

Curriculum evaluation

At present there is no on-going mecha-
nism for curriculum evaluation at the
polytechnic level. However, the Directorate
takes the responsibility of curriculum revision
and evaluation in respect of diploma courses
offered in all the polytechnics in the State
as a whole. The faculty of the polytechnic
areacdvelyinvolvcdincurriculumevaluation
and revision workshops as and when these
are organized by the regional Technical
Teachers’ Training Institute.

Student Performance Trends

Performance of the Polytechnic with
regard to the percentage of students passing
out during the past three years is as shown
in the Table.

TABLE: Pass percentage in the past three years

Year No‘ir?f thse lugg&lfecahd:éued th:f% gissségd.cc:ﬂts i:ll(l?xc Pass percentage
corresponsing year
1987-88 369 311* 84.25%
1986-87 366 272* 74.31%
1985-86 339 221* 65.10%

* includes those who are required to reappear and are able to pass the supplementary

examination in that year.
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2' ;S. :snsséured that class-work and home-work
e ssed by the teachers regularly and

onducted as per schedule. There is
a propgsal to hold a workshop in the near

?;pf_:ns, which may be used by the faculty

r Internal assessment. It is ensured that
Practical exercises and workshop jobs are
evaluated at the end of the class itself and
feedback given to students.

Examination System

The Polytechnic feels that there is no
pro.blem in the present examination system
which needs immediate attention or solution.
How.etf'er, it feels that there is lack of
admxpnstrar.ive infrastructure to conduct
€xaminations and to process the results
quickly, which, i its opinion, should be taken
up at the directorate level.

The following suggestions have been
made by the Principal to improve the existing
examination system:

—~ Computerisation of sessional marks;

— Introduction of objectivity in the
question papers; and

— Computerisation of results and certi-
fication to be taken up at the Directorate
level

There is a feeling that, in the present
context, promoting Open Book Examination
System is not desirable.

Resource Monitoring

Through inspection visits to departments
and classrooms, and interaction with students,
the Principal cnsures that all resources are
made available to departments and class-
rooms and are utilised properly. Periodical
meetings with the concemmed Heads of

to assess the
are also held of these

tiveness
d efff::s submitted by the

d faculty aré studied
sources are made

Departments
adequacy an
resources. The repo
Heads of Departments an

to ensure that all these re

.qr T
X .11y utilised. However
available and optimal 5 o cilities 10 feed

lack of infrastructur . : S
necessary data from time to time 15 ls:ﬁlen 3f
a problem with reagard to mo:;lo g
resources or various programmes.

. on
Monitoring curriculum Implementatio
ents coordinate at the

sure that the curricula

in respect of different Programm.es‘a}llrc
implemented as per guidelines 1IN te'
curriculum document. Inspection of teachers
diary and interaction with Heads of I_)ep'arl-
ments, teachers and students by Principal
ensure that the curriculum is implemented

effectively.

Heads of Departm
department level to en

and Teacher

Monitoring Studen!

Performance

“The results of the periodical tests and
final examinations help to monitor the
students’ and teachers’ performance. In
addition, interaction with teachers and
students, reports of Heads of Departments,
inspection of teachers’ diary and visits round
the departments help the Principal to monitor
the performance of students and teachers.

Evaluation of Individual Departments

Periodical meectings with Heads of
Dcpampcms, reports of Hecads of Depart-
ments, interaction with students of individual
departments and feedback from employers
of the pass-outs from the departments are
usedto evaluate the performance of individual
dcpa.nmenrs. The percentage of students
passing from individual departments js also
considercd for the purpose.  According to
the Principal, the feedback from employers

Journal of Technical and Vocational Education 76



MANAGEMENT OF POLYTECHNICS: A CASE STUDY

in respect of students passing out from
Mcchamc?l Engincering Department of this
Polytechnic is quite favourable,

Conclusion

The above case study has highlighted the
strengths and weaknesses of the various
system components of the polytechnic

77

studied. It is hoped that the findings will
create an awareness among the planners and
administrators of polytechnic education to
base planning and management of technician
education on profiles of institutions
developed through such case studies
employing a systems approach.
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