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ABSTRACT OF THESI1S

The research study examines a number of recent developments in
the electrical/electronics industry in terms of new skill requirements
of the workforce and in-service training provision for both employees
in industry and teaching staff in the providing colleges of further

education in the North East Region.

Many of the major changes which are taking place in the Region's
industries are due mainly to the introduction or planned introduction
of new microelectronic/computerised technology. Therefore, it is
imperative that the relevant manpower planning which takes place in
industry is supported by recent and relevant further education and
training of its employees so that an adequate supply of sufficiently-
skilled personnel is made available in.order that companies can take

advantage of high technology in their manufacturing processes,

Data was collected, using structured interview questionnaires,
from samples of managers employed in local industry and teachers in
further education departments of electrical/electronic engineering.
The results were later analysed using computer standard non-parametric

statistics.

Much of the data obtained from the survey shows that, although
further training and retraining of staff was often necessary with the
introduction of new computerised equipment into a company, very little

reliance was actually placed on further education. Many of the in-




service training needs were provided by equipment manufacturers,

external agencies, and in-company programmes.

Staff development in a number of the sampled colleges did not
always place sufficient emphasis on regular retraining/updating of the
teachers' subject area. Therefore, as a consequence, many FE
teachers had not attended any recent subject-specific in-service
training courses and often had to rely on text-books and other sources

for information on new subject and curricular developments.

Although most of the sampled managers were aware of the lack of
cloase lliaison between their industry and colleges of further
education, many recognised the need to further their own involvement
in local education and contribute to the content and organisation of
college course curricula, In education, a disproportionately large
percentage of those teachers interviewed had little or no contact with
local firms, even at a superficial level of involvemeﬁt e.g. an
industrial visit, and many had never consulted with industry nor
discussed any issues involving the courses offered by their
department. The absence of any structured links between the two
samples has inevitably helped to exacerbate many existing problems,
and in a number of cases has, unfortunately, resulted in a complete
lack of co-operation and co-ordination in terms of course planning and

design.
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CHAPTER 1

INTRODUCTION

The North East Region is still largely dependant upon its old and
traditional industries although a much more diversified industrial
structure is slowly being developed.1 These older industries which
rely heavily on traditional craft skills of the workforce are becoming
increasingly vulnerable to competition from foreign countries, in
particular the Far East, where human labour is very much cheaper.2

The shipbuilding3

and steel4 industries which had been for many years
the most important and major sources of employment in the North East
are classical examples which epitomise the industrial and employment
problems facing the Region. In the last five years, one third of the
total labour in shipbuilding, amounting to more than 22,000 jobs, have
been lost throughout the industry and in the North East alone more
than 50 per cent of the total number of the Region's shipyards have
either closed down completely or are threatened with closyre resulting

in a loss of more than 1100 jobs.>

In the steel industry, almost
4000 jobs were lost in one town alone when British Steel closed down
its plant and ceased production in the Consett area, causing

unemployment figures to rise to 27.7%6 - way above the national

average.
As a base for future prosperity in the Region, such traditional

industries seem less than adequate unless urgent updating and heavy

investment in new technology takes place in an effort to enable them
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to remain competitive and to sustain even the present employment

levels amongst their workers.7

However, changing the industrial
character of an area is not a very realistic aim, at least in the
short or medium term. What may be more realistjc is to ensure that
possible technological developments in industry, are not delayed
because training or educational facilities have not been provided.
Simply introducing new technology into a company's product or
production processes is insufficient to maintain employment levels or
indeed to ensure the company's survival, Management and shopfloor
workers must have the necessary knowledge and skills to ensure the
successful integration of the new technology into the company's

products and processes in order to gain an advantage over its

competitors.

Overall, there is very little evidence to suggest that the use of
microelectronic technology will actually result in employment
increases due to the creation of new jobs and positions within
industry. In fact, the present industrial recession, resulting iﬁ
the loss of many jobs in almost every sector of industry, has obscured
some of the effects of microelectronic technology on employment
levels, although there can be little doubt that its introduction can
very often be responsible for the loss of both manual and non-manual
jobs within a given firm or industrial sector.®  This is mot to say,
however, that the introduction of microelectronic technology, even on
a large scale, will inevitably result in mass unemployment because
this new technology is very discriminative in its employment effects.

Therefore, as employment in one particular sector of industry reduces
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another sector may increase its staffing levels. In heavy
engineering, for example, although many traditional craft skills, once
needed by shop floor workers, will become obsolete, many workers with

technician grade skills will be needed.?

By and large, the use of
microelectronic technology in the manufacturing process will increase
output production thus reducing the unit price of a company's product,
thereby allowing it to remain competitive and maintain employment
levels. Evidence provided by successful companies suggest that
employment levels within an industrial sector will fall more rapidly

without, rather than with, the introduction of microelectronic

technology.

The effects of this new technology on skills and the occupational
composition of the labour force will vary from cbmpany to company and
from industry to industry. However, what does seem clear is that
staff at all levels of employment will be affected. Managers, for
example, need to be retrained in the new technology in order that they
may be in a better position to introduce and implement changes and
developments in new machinery and equipment so as to ensure the
competitiveness of their company. On the shop floor, -as stated
previously, the introduction of microelectronic technology into
companies will cause an increase in the need for technician grade
skills, especially in those areas concerned with maintenance and

software engineering.

The increased need for specialist training of company staff in

the new technologies has highlighted the many shortcomings of the
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education service in general, and the FE sector in particular, where

much criticism has been directed in recent years.lo

Many of these
criticisms have been centred around the inability of the further
education sector "to relate the courses it provides more closely to
the needs of the customer and in the most cost effective way".u
Further Education, in its defence, has often argued that industry does
not always articulate its needs and requirements and hence many of the
courses designed for industry and much of the curriculum planning
remains in part, purely speculative. However, the stated complacency
and insulated position of FE has often meant that even when the aims
and objectives of local industries are clearly defined, "the colleges
response is often disappointing".12 This unsatisfactory situation
has resulted in the emergence of private training agencies and the
decision by central government that the Manpower Services Commission

(now the Training Commission) should account for much more non-

advanced further education provision in future years.13

In order to compete with external agencies and to satisfy its
customers in terms of course provision, the further education sector
must recognise the importance of its own manpower planning and the
need for continuous staff development. Unfortunately, the training
and retraining of teaching staff in many colleges in the North East
Region is an area which has been sadly neglected in recent years, with
the inevitable consequences that the syllabuses of courses offered by
many colleges are often very dated and lack that content and
specialism which is most needed to attract post-apprentice personnel

from industry back into further education. All too often, "teachers

14



and colleges are required of face immediately new challenges with
little opportunity for preparation, scant resources and without
appropriate staff development or a clear national or regional
framework of object:ives".14 As a result, many teachers in local
colleges of further education in the region lack the knowledge and
experience of modern industrial techniques and the skills necessary to
equip local workers to enable them to survive and compete effectively

in demanding markets by using the latest technological advances

relevant to their jobs in industry.

The main objective of this study is to examine the information
obtained on both the current uses and the likely future effects of
developments in microelectronic technology in the electrical and
electronics-related industries and the implications for Ffurther
education provision in the Region i.e. the North East of England.
The structure of the study essentially involves the analysis of data
obtained from two main categories of respondents; (1) teachers in
further education; (2) managers in the selected industry. Since it
is the aim of this research to study the possible effects of
computerised technology on local industry and further education in the
North East Region, it is of added interest to briefly examine the rise
and impact of the microelectronics industry both from an historic and
an economic perspective before moving to a more detailed discussion of

the problems explored in the survey.

The growth of the microelectronics industry has been greater, by

far, than for any other industry in recent years. In 1978, for
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example, when the microprocessor achieved widespread recognition in
the world at large, the world market for electronic goods was already
worth £60 billion with an estimated growth rate of 20 per cent per
year, and by 1990 it was predicted that world production of integrated

circuits alone would be around £15 billion annually.15

The potential
use of microelectronics in all sectors of industry is so great that it
will be found in almost évety industrial process in the future. So
great is the importance of this 'foundation technmology' in industry

that it has been suggested that "the world leader in microelectronics

will lead the world in everything else",16

In 1978 the microprocessor, utilising microelectronic technology,
received worldwide recognition, even though only a few people in the
electronics industry understood how it worked. Although the
microprocessor is a microchip employing integrated circuitry, its
flexibility lies in the fact that it is a programmable device and can
therefore be used to perform many different functions and operations.
Microprocessors were originally used to perform the measuring and
testing of sophisticated electronic equipment but were soon used to
even greater effect in many other areas. For example, they were soon
successfully applied in manufacturing industries and helped to speed
up the development and use of robotics and automated machinery. More
recently, the use of microprocessors has not been restricted solely to
industrial applications but, because of their flexibility, they have

started to be used in many domestic household products.
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Although the U.K. Ministry of Defence had supported
microprocessor developments for defence equipment for a number of
years, it was not until 1978 that the British government seemed to
wake up to the uses of microprocessors in industry with the
announcement by the Prime Minister that "Microelectronics is of
crucial importance to the industrial future of the nation",l7 A
realisation that Britain ﬁas lagging behind its industrial competitors
and that "British management is reluctant to invest, and conservative
in the face of new ideas and techniques",18 forced the Department of
Industry to set up a new Electronics Applications Division which
announced two new comprehensive support schemes. The first of these
schemes - the Microelectronics Industry Support Programme (MISP) -
aimed at stimulating the growth of the U.K. microelectronics industry.
The second scheme - the Microprocessor Application Project (MAP) - was
designed to encourage U.K. industry to make use of microprocessor
techniques. There was an imperative need for immediate action by the
Government as a report published in 1978 showed that only 5 per cent
of the British companies surveyed used the new technology to improve
either their products or their processes and more than 50 per cent did
not even know about the new technology and had no idea about
microelectronic-based techniques in industry.19 In a more recent
study of twelve engineering firms in Britain and West Germany, it was
found that there was more opposition to the introduction of new
technology into British companies. Although "the main source of
resistance to its introduction was found to be ignorant and backward
management, «...... the main source of job loss was the failure to

adopt new techniques to meet the international competition".zo
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Although there are numerous reasons for this resistance to change in
many sectors of British industry, especially in those companies which
have a "closed-shop" employment policy or where union influence is
particularly strong, much consideration must be given to the fact that
as technology changes it not only stimulates ideas leading to the
development of new machinery and equipment, it also brings in its wake
new fears and hopes about employment, unemployment, economic and
social changes. Thus, in the mid 1960's and early 1970's, there was
much ambivalence concerning the introduction of computerisation and
the prospect of a fully-automated manufacturing economy. To some,
this idea was, and still is, seen as relieving mankind of work and
providing plenty for all - a picture of Utopia was presented,
especially by commercial advertising. Whilst to other observers, it
wvas seen as leading to Armageddon with widespread unemployment,

violence and financial suffering.21

The diffusion of automated plant into industry in the North East
Region throughout the late 1960's and early 1970's was extremely slow,
causing many earlier promises and predictions to be left completely
unfulfilled.22 Although the main cause of this slow diffusion was
undoubtedly the high cost of the equipment and its unreliability due
to many technical and development problems,23 it can also be argued
that because of the number of new skills and the new knowledge
required by the workforce, the extent to which the education and
training sectors responded to this new technology was critical to its
success and diffusion in many industrial sectors. However, this

accusation has been vehemently denied by a number of observers who
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claim that there is actually less need to educate and train personnel
because much of the new technology causes mass deskilling of the
workforce and only succeeds in making man an adjunct to the machine.za
Although this argument is true of some industrial sectors, there is no
denying that in recent years more sophisticated technology has
resulted in the need for more professional and technical manpower.
So much so that this has caused severe difficulties in the rate of
supply of trained personnel and raises questions about the quality of

the supportive education and training provision.25

In conclusion to this chapter, the aim of this research is to
study, in a particular region, some of the industrial changes that
have occurred as a direct result of the developments in
microelectronic technology and the implications this has for in-
service training of employees in industry and teaching staff in
further education departments of electrical and electronic
engineering. In a condensed form, the very broad question that was

being asked was:

"What technological changes have occurred in recent
years in the electrical and electronics-related
industries, and how have these changes affected
particular sectors of those industries in relation
to education and training needs of their employees
and technical teachers in the supporting colleges
of further education."
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CHAPTER 2

RESEARCH METHODOLOGY

This research study investigated changes in the
electrical/electronics industry in the North East Region both in terms
of perceived new skills and knowledge of employees, and the in-service
training of managers and staff at all levels, Also, a simultaneous
study of teachers in colleges of further education departments of
electrical/electronic engineering was initiated in an attempt to
illicit information on how teachers keep up to date with developments
in their subject area and to determine the match/mismatch in further

education provision.

Two structured interview questionnaires were used, one for
manager respondents and the other for teacher respondents, in an
effort to determine opinion and facts concerning training courses and
how individuals in selected companies and colleges of further
education keep up to date with technological advances in their
industry. The general data derived was translated into a set of
statements about the policies and practices of companies and colleges

in the North East Region.

The conduct of the survey and the measuring instruments used are

now described in some detail.
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1. Sampling Procedures and Conduct of Survey,

Due to the specificity of the teacher sample population to be
used and the paucity of respondents available, random sampling of
colleges of further education could not be employed. Therefore, in
order to provide a reasonable working sample, all of the major
colleges of further education in Northumberland, Tyne and Wear, and
Durham were used. For the industrial sample, it was decided to use
information from the departments of the sample colleges of further
education, where past and present records of firms, which had relied
on them for training provision, were available. This source of
information was considered to be especially useful since it seemed
only practicable to enter into consultations, in an attempt to
evaluate training/educational provision and policies, with companies
that were known to have at least some interest in and knowledge of

such areas,

2. The Interview Programme.

Having first established the sampling procedure and the possible
source of colleges and companies within the region to be surveyed, the
interview programme, involving teachers and employees in
electrical/electronic engineering, started in mid September 1987 and
lasted for approximately three and a half months. It was necessary
to start early with the interviewing of teachers so that the programme
would finish before the start of the Christmas holidays, when, in

effect, almost one month could have been lost.
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The corresponding interview programme for each of the two groups

of respondents was carried out as follows.

Managers in Industry.

In each firm visited, every attempt was made to interview a
training officer, supervisor or a senior manager, and in the larger
companies this was successfully carried out. However, in smaller
companies more than one of these roles was performed by a single
individual e.g. the senior manager might also cover the training

function in the company.

The actual interviews, which invariably involved a tour of the
companies premises, varied in length from 30 minutes to 2 hours and

were principally concerned with the following general objectives:

(1) To identify areas where continuous adult training is necessary.

This was achieved by an analysis of the following:

(a) the present knowledge and skills of the workforce in the
field of computerisation and microelectronic technology;

(b) the changing skills required by the workforce as a direct

result of introducing new computerised equipment.

(2) To determine company policy on training and retraining.

24



(3) To determine which organisations contributed most to the

training/retraining of employees in the industry.

(4) To assess the relationships that existed between industry and

colleges of further education in the Region,

Teachers in Colleges of Further Education.

In every college visited, either the Principal or Head of
Department was approached to obtain permission to interview members of
their staff, Almost all of the teachers in the relevant departments
of the colleges visited were co-operative and agreed to be

interviewed.

The actual interviews, which sometimes involved a tour of the
departments' facilities, varied in length from 30 minutes to 2 hours

and were principally concerned with the following general objectives:

(1) To determine college policy on training and retraining of

of teachers,

(2) To determine if in-service training of academic staff was being

adequately supported.
(3) To discover how, with all of the various methods available,

teachers keep up to date with subject knowledge and technological

developments in their industry.
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(4) To assess the relationships that existed between colleges of

further education and local industry.

3. The Measuring Instruments Used.

(i) Description and design of the teachers' questionnaire,
A copy of the questionnaire is given in Appendix IV, see page 158.
The structured interview questionnaire, used with the teaching
members of staff in colleges of further education, was divided into
the following four sections.

SECTION ONE: 'Personal details and industrial experience'.

This section was covered by questions 1 - 16 inclusive and gave the

independent variables for hypothesis testing.

SECTION TWO: 'Microelectronic technology awareness implementation

and employment effects'.

This section, covered in questions 17 - 25, was divided into two
different types of questions (1) factual (2) opinion seeking
questions which were used to elicit information in each of the

following areas:
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(1) Factual questions:-

(2)

(a) the effects of new technology on such areas as (i) employment
levels (ii) skill requirements of the workforce (iii)

training requirements (iv) efficiency in completing the task;

Opinion seeking questions. These questions asked the respondents

to give their views on the importance of areas such as:

(a) whether any new system or equipment which is introduced into

a company should be understood by all personnel;

(b) methods of ensuring good communications between employers and

employees in relation to developments in new technology.

SECTION THREE: ‘'In-service training and course preference'.

This section, covered in questions 26 - 54, was once again divided

into fact and opinion-type questions. ‘"The factual questions were

designed to elicit information on in-service training, essentially

categorised under two headings, as far as possible:

(1) in-service training policies of colleges;
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(2) the microelectronic technology training given at both

academic and pedagogic levels.

Other factual questions, concerned with how teachers keep up to date
with recent developments in their subject area, were asked in order to
obtain some idea of how recent the teachers' information was and
whether or not its acquisition was totally dependent upon self
motivation. In addition, four questions which involved the appraisal
and personal development of the teacher were asked in an effort to
determine the existence and efficiency of staff development

programmes, where these existed.

The opinion-seeking questions asked the respondents to rate the
usefulness of current in-service courses and to select certain
courses, in an effort to determine the priorities of individual

teachers,

SECTION FOUR: 'Liaison between local industry and colleges of further

education'.

This section, covered in questions 55 - 60, was also divided into
factual and opinion-seeking questions. The factual questions were
concerned with the role played by industry when decisions are made

about the content and organisation of courses.
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The opinion questions sought to explore the attitudes of teachers
towards the existing relationship between industry and colleges, and
ways in which this relationship could be improved.

(ii) Description and design of the managers' questionnaire.

A copy of the questionnaire is given in Appendix V, see page 180.

The structured interview questionnaire, used with senior members
of staff in the electrical/electronics industry, was divided into the
following four sections.

SECTION ONE: ‘Personal details and industrial experience’.

This section was covered by questions 1 - 14 inclusive and gave the

independent variables for hypothesis testing.

SECTION TWO: 'Microelectronic technology awareness, implementation

and employment effects',
This section, covered in questions 15 - 30, was divided into two types

of questions (1) factual (2) opinion seeking questions which were used

to elicit information in the following areas:
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(1) Factual questions:

(2)

(a)

(b)

(c)

(d)

was the company considered progressive and therefore

responsive to technological changes and innovation?

the effects of new technology on such areas as (i) employ-
ment levels (ii) training requirements (iii) efficiency in

completing a task;

the new skills and knowledge required by the workforce and

the type of training/retraining needed;

company policies in relation to long term plans for techno-

logical developments.

Opinion seeking questions. These questions asked the respondents

to give their views on the importance of such areas as:

(a)

(b)

whether or not any new system or equipment which is intro-

duced into a company should be understood by all personnel;

methods of ensuring good communications between employers

and employees in relation to developments in the new

technology.
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SECTION THREE: 'In-service training and course preference'.

This section, covered in questions 31 - 48, was once again divided
into fact and opinion type questions, The factual questions were
designed to elicit information on in-service training and to discover
which organisations, i.e. the company, equipment manufacturers, or
further education contributed most to the training of employees in the

new technology.

In the opinion seeking questions, the respondents were asked to
rate, using a five point Likert scale, the courses offered by the
above three organisations, The main aim being to determine the
priorities of the employers and employees in relation to
training/retraining and the role played by each of the selected

organisations in the training programmes under development.

SECTION FOUR: 'Liaison between the industry and local colleges of

further education'.

" This section, covered by questions 49 - 52, was also divided into fact
and opinion seeking questions. The factual questions were concerned
with the role played by industry when decisions are made about the

content and organisation of courses.
The opinion questions sought to explore the attitudes of managers

towards the existing relationship between industry and colleges, and

ways in which this relationship could be improved.
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4, Processing of Data/Statistical Procedures.

Following the administration and completion of the structured
interview questionnaires, the coded data was loaded into data files
and processed by SPSS-XI, a statistical package using the Michigan

Terminal System2 (see Appendices VI - VII, pp. 200-266).

Hypotheses in the research were tested by using the following

non-parametric test of analysis:

Chi-square x?).

Categorical data was assembled into contingency tables, and
differences in frequency distributions were explored using chi-square
procedures, This is carried out by calculating the expected cell
frequencies (FE) from the column and row totals, The calculated
values of FE are then compared to the actual observed frequencies (FO)

given in the table by using the following formula:

x2 = (FO - FE)?
FE

Higher values of X? will be expected from the results when the

discrepancies between FO and FE increase.3

For low expected frequencies (NFE = < 10) and non-continuity in

2 x 2 contingency tables, Yates correction was automatically applied,
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even though it has been shown that the X2 statistic works well even

when the average expected frequency is as low as 2.4

Although the chi-square statistic helps to decide whether or not
a relationship or dependence exists between wvariables, it does not
give any indication of the strength of the relationship. Therefore,
several statistics are available which adjust chi-square and allow it
to become a basis for assessing the strength and relationship of
variables. Some of these statistics, which were used in this study

included:

Phi ()

This statistic was used for all 2 x 2 tables to give a measure of

the strength of the relationship between the variables under analysis.

The value of phi varies from O when there is no relationship, to
a maximum of +1 when there is a perfect relationship between the

variables.

Cramer's V

This statistic, which is a modified version of phi, also varies
from O to +1 and is used for contingency tables larger than a 2 x 2
format. Although degrees of association are obtained by the use of
Cramer's V, it does not indicate the manner in which the variables are

associated.
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Lambda ()

Values of Lambda range from a maximum of 1 to a minimum of O and
is the ability to measure the percentage of improvement in predicting
the value of the dependent variable once the independent variable is
known. Thus, a value of Lambda of 0.15 would improve our predictive

ability by an increase of 15 per cent.
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CHAPTER 3

EFFECTS OF COMPUTERISATION ON EMPLOYMENT, TRAINING AND

SKILL REQUIREMENTS OF EMPLOYEES AS GIVEN BY THE

SAMPLES OF TEACHERS AND MANAGERS IN THE

SELECTED INDUSTRY

In Chapter 1, reference was made to employment levels in specific
sectors of industry and the general changes which have taken place due
to advances in, and the introduction of, computerised technologies.
It is proposed to look more closely at overall employment changes due
to the use of computerisation in industry and evaluate some of the
current literature on the subject before discussing the implications
for employment in the Region as indicated by the results of the survey

findings.

It is generally acknowledged that the impact of recent
developments in microelectronic technology will be far reaching as it
is a predictable fact that more people will come into contact with

~microelectronically-based products and services in their daily lives

1

at work and at leisure, The range of applications is such that

microelectronics are likely to affect almost every industry and

occupation.2

The relationship between microelectronic technology and

employment opportunities most commonly discussed is the tendency for

technology to be labour-saving and thus eliminate employment
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opportunities - if not actual jobs.3

Stonier considers that by the
end of this century only 10% of the workforce of an industrial nation
will be involved in manufacture or agriculture - the rest will be
either . unemployed or at work in the service sector.? As
microelectronics is continuallj being developed and wused in
manufacturing industries to raise productivity and to enhance the
utilisation of resources (usually labour)5 in some way, it is,
perhaps, naive to expect that the technology will create jobs faster
than it destroys them. As productivity per capita has greatly

increased in the manufacturing area, owing to innovations in processes

and machinery, the necessity for skilled labour is decreasing.6

Although, in the U.K., present unemployment figures have reached
record levels where job prospects are now less than ever before in the
history of our society, it is all too obvious that many influencing
factors determine employment opportunities. The decline in
employment can be attriﬁuted in varying proportions to a drop in
demand for an industry's products; the growth of foreign competition;
and 1increases in productivity, the causes of which include
nationalisation, the removal of restrictive practices and other
factors besides the adoption of 1labour-saving technology.7 This
multi-variable approach to the problem of unemployment has been
accepted and postulated by a number of authors, arguing that the use
of new technology has tended to play a minor part in reducing job
opportunities. Jenkins and Sherman remind us, albeit cynically, that
we have a choice "remain as we are, reject the new technology and we

face unemployment of up to 5.5 million by the end of the century.
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Embrace the new technology, accept the challenge and we end up with
unemployment of about 5 million".8 However, any attempts to estimate
the number of unemployed by some projected future date must be treated
with some measure of care and suspicion, not only because of the large
number of dependent variables involved, but also because the number of
completely new jobs, which should emerge as a result of
microelectronic expansion, is far more difficult to forecast than many

observers would have us believe.9

It may well be that the employment impacts on industries
producing and using microelectronic equipment and apparatus will be
less than feared by some. For despite widespread claims that
microelectronics will have catastrophic effects on aggregate
employment there is little evidence to support this view. There are,
of course, numerous estimates of the extent of job displacement which
is likely to occur in individual industries/occupations,10 both home
and abroad, but many of the case studies of individual industrie511
give no guide to the aggregate employment effects of technological
change. They tend to focus on job destruction in the industries
under review and ignore the possibility of job creation elsewhere.
Also, the employment impact of microelectronics will be less in
certain industries, including transport, communications, mining,
construction, chemicals, agriculture, certain services, and public
administration, where reductions of 10 - 20% in total employment are
expected.12 In fact, Jenkins and Sherman identify three areas of
expected growth, professional and scientific services, various kinds

of consultancy services, and gas, electricity and water. Other
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manufacturing, in small co-operatives or self-employment are seen as

providing perhaps 24% more jobs.13

The development of new products
and services based on microelectronics will further increase
employment, and the industries and fi;ps that will suffer employment
declines will be the technologically less progressive ones that will

become less competitive both at home and internationally.14

The implications of new technology on the electrical/electronics-
related industries has been quite dramatic since full-time employment
within this sector has continued to rise in recent years.15 In fact
the rapid rate of rise of the new technology outstripped many
indigenous industries and prompted the Department of Employment to
report on a shortage of electronic engineers and the "absence of top
managerial interest in radical innovation" as the reasons as to why
Britain appears to be behind our industrial competitors in exploiting
the opportunities arising from technological convergence.16 This
response from the DoE was, of course, necessary because most usually
it is firms which fail to innovate that are likely to suffer the most
job losses. Competition within a static market is based on capturing
part of that market from other firms and in such a context losers are
inevitable. In this situation some firms may be in a better position
to succeed than others, for example, the option to innovate may not be
open to many small firms. The high cost of capital investment to
automate processes or to introduce equipment which will raise the
quality of the products prevents some firms from adopting this
strategy. If they are to survive they have to cultivate specialist

markets and rely on their flexibility and low overheads to maintain
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these markets. Firms unable to find such market niches and unable to
innovate are likely to go out of business, or at least suffer very

substantial job losses.17

Whilst the magnitude of job losses during the recession has made
it particularly difficult to identify those directly attributable to
changes in technology,18 the general conclusion which emerges from the
literature analysis, with exceptions in particular areas, is that over
the next five to ten years the effects of microelectronic technology
in reducing industries demands for labour are unlikely to be any more
dramatic than those of many previous examples of technological

improvement.19

Table 3.1 presents the results from question 17(a) of the
teachers questionnaire (see page 166 ) and question 18(a) of the
managers questionnaire (see page 188 ), The responses of sample
teachers and managers are compared and tabulated to show the wide
variation of responses and the disproportionately high degree of
variance expressed by the two different categories of respondents,
where the ratio of 2:1 is almost consistent within each category of

expressed opinion.

The greatest proportion of managers in the sample (52%) stated
that employment levels within their company had remained the same even
with the introduction and use of computerised technology, whereas only
24% of teachers in colleges of further education were of the opinion

that such levels would remain static. The largest percentage of
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teachers in the sample (40%) were of the opinion that employment
levels within the industry would actually increase, whereas only 24%
of managers stated that this was in fact the case, Surprisingly,
perhaps, lower than expected percentages of respondents claimed that
such new technology would actually reduce the level of jobs within
companies, teaches (29%), managers (19%). This may be explained by
the fact that the present industrial recession has been biting hard
for some time now and that companies have in fact already shed many
jobs and pruned the workforce to such an extent that any further loss

would severely affect the economic viability of the company.

The large discrepancies between the responses of teachers in FE

and the managers in industry may be a corollary due to the teachers

lack of contact with and hence recent knowledge of their industry.
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TABLE 3.1.

THE EFFECTS OF COMPUTERISED TECHNOLOGY ON EMPLOYMENT LEVELS IN

THE ELECTRICAL/ELECTRONICS INDUSTRY ~ A COMPARISON BETWEEN

THE RESPONSES OF TEACHERS AND MANAGERS

(Q.17a/Q.18a)
CATEGORY EFFECTS OF COMPUTERISED TECHNOLOGY ON
OF EMPLOYMENT LEVELS (TEACHER AND MANAGER
RESPONDENTS RESPONDENTS ) N = b4
NO IDEA INCREASE SAME DECREASE
Teachers 4 (7%) 23 (40%) | 14 (24%) | 17 (29%) 58 100
Managers 2 (5%) 10 (24%) | 22 (52%) 8 (19%) 42 100

Total number of teachers in sample = 58

Total number of managers in sample = 42

Skill requirements of the workforce as a result of

introducing computerised technology into industry:-

A brief assessment of the overall effects of computerised
technology on job skills is presented before discussing further the

responses of teachers and manages in the sample.

There are three main assertions about the effect of technological

20

change on skills. The first is that an overall deskilling will

‘ take place in many sectors of industry, especially in such areas as
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maintenance, heavy engineering and clerical work. Secondly, that a
division or polarisation of skills of the workforce will take place.
Thirdly there will actually be a rise in the level of skills required
by many workers, especially as software programs and hardware products
continue to increase in complexity and sophisticationm, However, the
skill implications and the necessity to adjust to technological change
in microelectronics will not be evenly distributed across all

industries and occupations, or across all members of the workforce, 21

Although the electronics industry has been on the front line of
those feeling the effects of technological change, as well as being
the source of the changes that affect the rest of the economy,22 it
could be argued that production workers have over the years been more
affected by changes in method and machinery than any other group.23
In manufacturing, many traditional high level training skills are
still being used, although the drive for lower unit costs has led to
new and more automated machines being introduced to provide greater
accuracy- and quality with higher throughput. ° Plant machines have
progressed from manual controls via NC and CNC (which memorise the
craftsman's movements, timing and control of the machine), with the
prospect in view of direct computer control of machining centres and
integrated materials handling systems.24 Industrial robots are
increasingly being used, as their development and sophistication
improves, in repetitive, hazardous and very hard physical work, e.g.
welding and manoeuvring heavy objects. This increasing
sophistication of production equipment is having a profound effect on

the skills of maintenance workers throughout the manufacturing
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25 The use of electronic controls are often based on

industry.
replaceable modules which actually tell the repair man which board to
replace; the replacement is made by simply unplugging the faulty
board and plugging in a new one. The faulty board may then be
scrapped, examined by a qualified technician, or returned to a

specialised workshop for repair.26

The advantages to management of the recent developments in
information technology are obvious in terms of opportunities for
increased productivity, marketing, new products, an improved
information base for decision-making and tighter control of the use of

labour, capital and raw material.2’

Planning, particularly manpower
and training planning, becomes more important when the dimensions of
technological change is added to the others that management have to
assess, Management needs greater technical skills to be able to
analyse the new equipment available and decide which is best for their

firms' needs,28

and to develop suitable new electronic products. The
application of microelectronics in any sector of industry can lead to
a concentrgtion of required skills in a limited number of new jobs,
which are primarily computer-related. The skills, for which there is
an increasing demand, as a result of microelectronics, can be roughly
broken down into three broad types.29 Firstly, there is an
increasing demand for engineering skills, primarily in the
microelectronics field but also involving the wunderstanding of
control, production and mechanical systems, Secondly, there is an

increasing demand for logic, systems and software skills, Thirdly,

there is a demand for general data processing awareness, although not
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necessarily specialised. In consequence, if the new technology is to
be successfully applied and used, many new skills need to be acquired
and the implications this has for effective training schemes and
vocational education are great. In the past, it was usual for an
apprenticeship to give somebody a trade for life. It may now be that
complete retraining will be necessary for most workers two or even

three times during their normal working life,30

Whilst there are certain similarities between the responses given
by teachers and managers (Table 3.2), surprisingly 27.5% of all
teachers interviewed were of the opinion that with the introduction of
computerisation into industry, the skill requirements of the workforce
would either remain the same or else would decrease. 7% of teachers
and only 5% of managers could not express an opinion as they had no
idea about skill requirements. Overall, the majority of respondents
from both categories stated that skill requirements of employees would
actually increase, the managers (81%) in industry giving a higher
percentage of responses in the affirmative when compared with teachers

(65.5%).

When asked what new skills and knowledge would be required by
employees as a result of introducing computerised techmology into
their company, the responses given by the managers in the sample were
quite wide and varied (see Table 3.3). Some of the responses given
were, unfortunately, quite vague and very general, however, the most
popular response being the acquisition of specific operator skills

(35.7%). Servicing and maintenance skills were considered very

45



necessary by 21.4%Z of the sample, indeed, a number of those
respondents interviewed stated that this was an area of concern since
sufficiently qualified personnel were difficult to find (see Table

3.5, page 50).

TABLE 3.2.

CHANGES IN EXISTING SKILL REQUIREMENTS OF EMPLOYEES IN THE

ELECTRICAL/ELECTRONICS INDUSTRY AS A DIRECT RESULT OF

INTRODUCING NEW COMPUTERISED TECHNOLOGY - A COMPARISON

BETWEEN THE RESPONSES OF TEACHERS AND MANAGERS

(Q.17b/Q.18b)
CATEGORY THE CHANGES IN SKILL REQUIREMENTS OF
or EMPLOYEES RESULTING FROM THE INTRODUCTION
RESPONDENTS OF COMPUTERISED TECHNOLOGY (TEACHER AND
MANAGER RESPONDENTS) N=| %
NO IDEA INCREASE SAME DECREASE
Teachers 4 (7%) 38 (65.5%) | 7 (12%) 9 (15.5%) 58 | 100
Managers 2 (5%) 34 (81%) 6 (14%) 0 (0%) 42 | 100

Total number of teachers in sample = 58

Total number of managers in sample = 42
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TABLE 3.3

NEW SKILLS AND KNOWLEDGE REQUIRED BY EMPLOYEES IN THE

ELECTRICAL/ELECTRONICS INDUSTRY AS A DIRECT RESULT OF

INTRODUCING COMPUTERISED TECHNOLOGY - RESPONSES OF MANAGERS

(q. 27)
NEW SKILLS AND KNOWLEDGE REQUIRED BY EMPLOYEES NUMBER
AS A RESULT OF THE INTRODUCTION OF COMPUTERISED OF
TECHNOLOGY IN INDUSTRY POSITIVE
RESPONSES

N= %
Operator skills 15 35.7
Communicating/interacting with computers 12 28.6
Servicing/maintenance/diagnostic skills 9 21.4
Keyboard skills 9 21.4
Knowledge and use of systems 8 19.0
Basic understanding and use of computer language 5 12,0
Programming 4 9.5
Knowledge and use of program controllers 1 2.4
Training on specific company equipment 1 2.4
Microprocessor and digital techniques 1 2,4
Knowledge of hardware and software packages 1 2.4
Hands on experience 1 2.4
Awareness of computer routines 1 2.4
Awareness and understanding of modern techniques 1 2.4
Interactive systems 1 2.4
Computer applications 1 2.4
Implications of I.T. 1 2.4
None 2 4.8
Uncertain 5 12,0

Total number of managers in sample = 42
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Even with very high unemployment in the Region, both managers
(33.3%) and teachers (43%) stated that there was an increased problem
in the recruitment of sufficiently skilled personnel into industry
(see Table 3.4). This situation is exacerbated by the severe problem
presented by industry in that many of the skill requirements for a
given job are specific to a particular company or sector of the
industry and therefore is often neglected by the general education
given in courses offered by colleges of further education. Most of
the sample managers (60%) and 40% of the teachers interviewed were of
the opinion that with the introduction of computerised technology into
industry recruitment problems would in fact remain the same. This
would imply that either sufficient numbers of computer-skilled
personnel are available in the Region or that the work involved can be
quite easily carried out by workers with the minimum amount of
training, which incidentally was often carried out 'in-house' in most
of the companies used in the sample. When asked "is your company
experiencing difficulties in employing sufficient numbers of computer
skilled personnel at all levels?" (Q. 28, page 191 ) only ‘26% of
managers said "Yes". Once again, the suggestion being that there is
n§t a major recruitment problem in this industry and given that a
candidate for a particular job had the required prerequisites, then
in-company training would be given and the necessary knowledge and
skills needed would be acquired 'in-house’. However, exceptions to
this are to be found and job areas where recruitment problems do exist
are included in Table 3.5 below. Maintenance and servicing which

obviously includes diagnostic skills is seen to be an area where
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employers have the greatest difficulty in recruiting sufficient
numbers of suitably skilled personnel. This problem must be
recognised by educators in the further education sector and steps
taken to attract the older more mature type of employees, who last
attended college as apprentices, back to the classroom to update their
skills and knowledge as well as training younger students who are new

to the industry.

TABLE 3.4

EFFECTS ON RECRUITMENT IN THE ELECTRICAL/ELECTRONICS INDUSTRY

AS A DIRECT RESULT OF INTRODUCING COMPUTERISED TECHNOLOGY -

A COMPARISON BETWEEN THE RESPONSES OF TEACHERS AND MANAGERS

(Q.17¢/Q.18¢c)
CATEGORY EFFECTS ON RECRUITMENT RESULTING FROM THE
OF INTRODUCTION OF COMPUTERISED TECHNOLOGY
RESPONDENTS (TEACHER AND MANAGER RESPONDENTS) N= b 4
NO IDEA INCREASE SAME DECREASE
Teachers 7 (12%) 25 (43%) 23 (40%) 3 (5%) 58 100
Managers 3 (7.2%) 14 (33.3%) 25 (59.5%)| O (0%) 42 | 100

Total number of teachers in sample = 58

Total number of managers in sample = 42

49




TABLE 3.5

JOBS/AREAS DEEMED TO BE THE MOST DIFFICULT TO FILL OR RECRUIT IN

THE ELECTRICAL/ELECTRONICS INDUSTRY - RESPONSES OF MANAGERS

(Q.29)

JOBS/AREAS DEEMED TO BE THE MOST DIFFICULT TO NUMBER OF
FILL OR RECRUIT AS A RESULT OF COMPUTERISATION POSITIVE
IN INDUSTRY RESPONSES

N= %
Maintenance/Servicing 4 9.5
Programming 3 7.1
Systems Analyst 1 2.4
Computer Specialist 1 2.4
Development Engineer 1 2.4
Technical Systems Engineer 1 2.4
None 22 52.4
Uncertain 8 19.1

Total number of managers in sample = 42

50



Almost all of the sample managers (88%) interviewed stated that
the introduction of computerisation into their company had in fact
increased the training requirements of its employees (see Table 3.6).
Even though there was a very positive attitude towards training in
most of the companies visited, there was rarely a corporate strategy
which governed in-service training, nor were there signs of intense
continuous training of employees. In most of the sample companies,
training was often ad hoc and in response to an immediate and
sometimes unforeseen problem. Sometimes the old method of 'sitting
next to Nellie' was used and in a number of companies where training
officers and managers were employed, their status was relatively low
in the hierarchy of the firm's organisation. A number of training
personnel had secured their positions because of redeployment within
the company and not because of any great willingness or desire to
promote training for employees. Sometimes, it was the personnel
officer or manager who was also responsible for company training
policies and often training programmes were only devised for new
machine operators or for retraining existing operators on new
_machinery. Rarely were training managers involved in major company
d_ecisions or policy making but instead were often seen as merely
providing a back up service in responding only to the needs of other

departments,

A number of managers were highly critical of the provision of
training by some colleges of further education, arguing that many
courses were offered without due consultations with personnel in

industry and that convenient courses were offered simply to match the

51



skills and knowledge of lecturing staff, It was also claimed that
many lecturers not only possessed dated skills but often did little to
update their knowledge by 1liaising with or wvisiting -industry.
Fortunately this was not always the case, A few of the colleges
visited had a good working relationship with local industry and that
many of the courses patronised were the direct result of contact with
individual companies. Perhaps lack of incentives or accountability
have created, in some cases, an air of complacency and incompetence
towards the training needs of local industries. Most educators must
surely be aware of the fact that if institutions are to provide an up-
to-date service for employees in local industries then the monitoring
of needs and the changing skill requirements of workers must take
place. They themselves must then be prepared to update and improve
their own skills and knowledge in order to be in a position to

reappraise and modify existing college course curricula.
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TABLE 3.6

EFFECTS OF COMPUTERISED TECHNOLOGY ON TRAINING REQUIREMENTS OF

EMPLOYEES IN THE ELECTRICAL/ELECTRONICS INDUSTRY - A COMPARISON

BETWEEN THE RESPONSES OF TEACHERS AND MANAGERS

(Q.17d4/Q.184)
CATEGORY EFFECTS OF COMPUTERISED TECHNOLOGY ON
OF TRAINING REQUIREMENTS (TEACHER AND N=| %
RESPONDENTS MANAGER RESPONDENTS)
NO IDEA INCREASE SAME DECREASE
Teachers 2 (3.4%) | 52 (89.7%) |1 (1.7%) | 3 (5.2%) 58 | 100
Managers 3 (7%) 37 (88%) 2 (5%) 0 (0%) 42 1100

Total number of teachers in sample = 58

Total number of managers in sample = 42

A high percentage of managers (86%) and teachers (77%) were in
overall agreement concerning the increased efficiency of a task due to
the use of computerised teéhnology (see Table 3.7). However, it must
be realised that the efficiency of such equipment is primarily
determined by the skill and knowledge of its operators. Once again
this shows the importance and necessity for training programmes which
are specific to a particular task. Staff in further education could

help in this area, not merely by offering courses of a general nature

53



but by setting up special courses to serve particular employers and to
provide courses on company premises. All of this will, of course,
require careful marketing and close liaison between industry and the
providing colleges of further education if the work is to prove a

success and continue to be an ongoing process of development.

TABLE 3.7

EFFECTS ON EFFICIENCY RESULTING FROM THE INTRODUCTION OF

COMPUTERISED TECHNOLOGY IN THE ELECTRICAL/ELECTRONICS

INDUSTRY -~ A COMPARISON BETWEEN THE RESPONSES OF

TEACHERS AND MANAGERS

(Q.17e/Q.18e)
CATEGORY EFFECTS ON EFFICIENCY RESULTING FROM THE
OF INTRODUCTION OF COMPUTERISED TECHNOLOGY N= %
RESPONDENTS
NO IDEA INCREASED SAME DECREASED
Teachers 3 (5%) | 45 (77%) 5 (9%) 5 (9%) 58 | 100
Managers 3 (7%) 36 (86%) 3 (7%) 0 (0%) 42 | 100

Total number of teachers in sample = 58

Total number of managers in sample = 42
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Question 30 of the managers' questionnaire asked:-

"What are the long term plans for your company in terms

of technological developments?"

In response to this question, almost 30% of those managers interviewed
stated that in the long term, technological developments in their
company would involve automated production on the shop floor (see
Table 3.8). Other areas of planned developments included; computer-
aided design (19%), increased number of computer terminals in all
departments (12%), and the use of wordprocessors in all offices (12%).
The other areas of stated planned developments give a relatively low
percentage of positive responses mainly because many of the
developments were specific to a particular company and therefore their
use elsewhere would be very limited, e.g. digital mapping of pipes

(2.4%), desk top publishing (2.4%).

Although 31% of all sample managers were either uncertain or else
had no idea about 1long term technological developments in their
company, this can be best explained by the fact that many of the firms
visited had their headquarters outside of the Region, and therefore a
number of those managers interviewed were unlikely to have the status

to influence capital investment decisions.
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TABLE 3.8

THE LONG TERM TECHNOLOGICAL DEVELOPMENTS IN COMPUTERISATION

PLANNED FOR THEIR COMPANIES - MANAGER RESPONDENTS

(Q.30)

THE LONG TERM TECHNOLOGICAL DEVELOPMENTS IN NUMBER OF
COMPUTERISATION PLANNED FOR THEIR COMPANIES POSITIVE %
(MANAGER RESPONSES) RESPONSES
(Managers)
Automated production on shop floor 12 28.6
Computer Aided Design (CAD) 8 19.0
Increase in computer terminals in different 5 12.0
departments
Use of the wordprocessor in offices 5 12.0
CNC machines 3 7.1
Use of microcomputers in stock control 2 4.8
Software developments 2 4.8
Use of all new tech. developments 2 4.8
Digital mapping of pipes 1 2.4
Electronic mail 1 2.4
Developments in microelectronics 1 2.4
Process control 1 2.4
Data logging/record keeping 1 2.4
Developments in fibre optics 1 2.4
Computer simulation of circuits 1 2.4
Desk .top publishing 1 2.4
Computer aided manufacturing (CAM) 1 2.4
Manufacturing system to be used for planning 1 2.4
work scheduling
Developments in laser control 1 2.4
Microprocessor based systems for monitoring and 1 2.4
control of industrial plant
Automatic test equipment 1 2.4
Uncertain 12 28.6
No idea 1 2.4

Total number of managers in sample = 42
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In conclusion to this chapter it can be stated that the overall
increase in skill requirements of the workforce (see Tables 3.2 and
3.3, pages 46 and 47 ) due to the introduction or planned
introduction of computerised technology has emphasised the importance
of training/retraining of employees in the electrical/electronics
industry. Therefore, teachers in further education whose job it is
to identify and respond to these training needs, were interviewed and

an analysis of these findings is given in Chapter 4.
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CHAPTER &

ANALYSIS OF DATA OBTAINED FROM THE SURVEY OF TEACHERS

IN FE DEPARTMENTS OF ELECTRICAL/ELECTRONIC ENGINEERING

The following discussion involves the responses of 58 teachers
employed in the electrical/electronic departments of eight colleges of

further education in the North East Region.

The discussion and presentation of the data in this chapter
follows the 1layout and format of the sgtructured interview
questionnaire used with this group of respondents (see Appendix IV

page 158 for a copy of the teachers questionnaire.

TABLE 4.1.
SEX DISTRIBUTION OF TEACHERS IN THE SAMPLE
(Q. 1)
SEX OF TEACHER RESPONDENTS BY SEX DISTRIBUTION N= %
RESPONDENTS
MALE FEMALE

Male 57 0 57 198.3

Female 0 1 1 1.7

Total 57 1 58 100

Total number of teachers in sample = 58
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It is hardly surprising perhaps to find only one female teacher
in a sample of departments which have traditionally been, for many
years, male domains (see Table 4.1). This situation may indeed
reflect the regional culture of the North East and manifest itself as
a conscious or subconscious act of discrimination against women.
There is no apparent reason why women should not be trained in the
field of electronics and be allowed, if sufficiently qualified, to

teach in further education.1

The age range of the selected sample of teachers was investigated

(Table 4.2) on the basis of the following hypothesis that:-

Ho: There was no significant difference between grade of post held
and the age of teachers in electrical/electronic departments of
further education,

TABLE 4.2.

AGE BY GRADE OF TEACHERS IN DEPARTMENTS OF ELECTRICAL/
ELECTRONIC ENGINEERING.
(Q.2/q.3)

GRADE OF TEACHER RESPONDENTS BY AGE DISTRIBUTION
TEACHERS N= Z

25-34yrs 35-44yrs 45-54yrs 55-65yrs

Lecturer 1 4 7 7 2 20 | 34,5

Lecturer 2 2 5 4 5 16 | 27.6
SL or 0 S 12 5 22 | 37.9
above

Total 6(10.3%) 17(29.3%) 23(39.7%) 12(20.7%)] 58 100

Total number of teachers in sample = 58
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x2 = 8.9 D.F. = 6 P => 0.05
O\ = 0.17 with GRADE dependent

Cramer's V = 0.28

Therefore Ho was accepted at the 0.05 level of statistical

significance.

In many of the sample colleges, staff in the departments of
electrical/electronic engineering were not automatically given
promotion simply because of years of service (see Table 4.2).
Instead, a number of members of staff offering skills in the new
technology were given promotion over those older members whose skills
were now less in demand. One college went so far as to split its
department into two staff rooms, one housing members with older, less
fashionable skills and the other exclusively with staff whose skills
were in the new technology. This situation unfortunately created two
rival camps with one camp seeing itself as an elitist group and any
promotions that were in the offing were given to those teﬁchers
involved in computerisation. This situation created inevitable
conflict and resentment between the two staff rooms resulting in very

little harmony or close co-operation.

In a number of colleges, higher grades of employment were offered
to attract new members of staff from industry into teaching. Whilst
this was mnecessary in order to promote new courses and develop

existing curricula, once again older members of the teaching staff
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were overlooked in the promotion stakes and had to be content with

their present grade or position.

TABLE 4.3.

YEARS EMPLOYED IN PRESENT DEPARTMENT OF ELECTRICAL/ELECTRONIC

ENGINEERING

(Q.4)

TEACHER RESPONDENTS BY YEARS EMPLOYED IN PRESENT
DEPARTMENT N= %
0 - 5 years 6 - 10 years More than 10 years
13 (23%) 10 (17%) 35 (60%) 58 100

Total number of teachers in sample = 58

Close examination of Table 4.3 would seem to indicate that during
the past five years a mini-boom has been taking place in departments
of electrical/electronic engineering. This is obviously reflecting
the changes which are taking place in industry and the rest of society
where the ubiquitous use of new technology has affected almost every
sector of life., A high number of respondents (60%) had been employed
in their present department for more than ten years, thus emphasising

the security and status of teaching as an occupation.
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Of the total number interviewed, 36% of the respondents held an
HNC/HND qualification, 33% a first degree (a third of which held an
Open University qualification), and 19% a City and Guilds certificate
(see Table 4.4). In terms of years since obtaining their
qualification, 82,.7% stated that it was eight or more years, and 70.7%
stated that it was eleven or more years. One does not have to think
very hard to realise the changes which have taken place in both
electrical/electronic technology and industrial practices over this

same time period.
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The teaching qualifications obtained by the teachers in the
sample were also determined (see Table 4.5) by use of the structured
interview questionnaire. Exactly 50% of those respondents
interviewed had obtained an in-service Certificate in Education and
only 17.2% of the sample were considered to be unqualified. Whilst
these figures are encouraging and show that a large percentage (82.8%)
of staff do in fact hold a qualification in education, only 24.1% of
the respondents obtained their qualification within the last seven
years. From this evidence, it would appear that once the
qualification is obtained (usually an in-service Certificate in
Education) little is done to encourage the teacher to pursue further

qualifications in this field.

Although there is an increase in the provision of training
courses for FE .staff,2 it must be realised that colleges are
increasingly involved with more direct funding from Central Government
Departments e.g. MSC (YTS,  TVEI), OPEN TECH, PICKUP, and in-service
training schemes such as GRIST, where such funding is often short term
and at variance with most of the college commitments which are
invariably long term. Also, problems arise because almost all of
this funding is very specific and the priorities of those making the
funds avgilable on a national scale may not be those of a college
which has to meet the needs of local industry and commerce.
Unfortunately, adult education has not found it easy to find
alternative sources of funding, such as the MSC, which, for

understandable reasons, is concerned more with training related to
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industrial than educational or pedagogic needs. Much of the recent
emphasis on the vocational role of adult education is understandable
in the light of mass unemployment and social deprivation, but "there
are dangers in concentrating on a curriculum for unemployment which
include undue emphasis on skills for jobs which are temporary and
transient".l' Teachers, too, are given scant opportunity to fulfil
ambitions or to acquire knowledge outside of their immediate teaching
commitments. Often, the teachers attendance on short non-award-
bearing in-service courses will only be given support by the
appropriate funding body if it involves satisfying the needs and
specific criteria of those courses on offer to FE students/customers
(see Table 4.11, page 8! ). However, longer award-bearing courses
are given 1little or no support by employers who argue that such
courses of study are invariably undertaken for private/career motives
(see Table 4.4, page 65 , and Table 4.5, page 69 ). It was,
therefore, hardly surprising to find that an award-bearing course such
as an Open University first degree was most popular with practising
teachers, as it requires much private study and makes little or no
demands on the candidate's employer (see page 64 ). New modular
courses to be introduced in Departments of Education within
Universities and Polytechnics will, however, attempt to improve
professional development by offering award-bearing options to

practising teachers,
Such modular courses would have to be carefully planned and

implemented in order to cater for those individual teachers who find

difficulty in attending classes due to work and home commitments.
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Many of the courses to be offered could include elements of ‘open-
learning' where only occasional attendance in college would be
required for tutorial sessions. Also, the subjects and status of the
qualifications on offer must be such that both short and long-serving
teachers are sufficiently interested to be attracted back, as

students, into the environment of the classroom,
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0f the total number of respondents interviewed, only 8.67%7 had
left industry within the last five years to take up a teaching career
in a college of further education, and a massive 74.1% had not been in
industry or had any full time industrial experience for eleven or more
years (see Table 4.6). This gap in industrial experience must surely
put the technical teacher at a disadvantage, for one can imagine the
many changes which have taken place in the industrial setting as a
direct result of the introduction of new technology over this time

span.
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A traditionally-accepted means by which teachers in further
education can keep in touch with recent developments in their subject
area is by subscription to a professional body or institute.
However, when asked the question "Are you a member of a professional
institute?” only 33% of those respondents interviewed answered in the

affirmative,

The professional institutes subscribed to by the sample teachers
in electrical/electronic engineering are listed in Appendix I, Table

I.1, page 155.

Job mobility of workers has been commented upon by a number of
observers over the years, where it has been stated that mobility of
labour in the Region was greater than the national average.5 Mindful
of these findings, it was decided to examine the present situation in
the teaching departments used in the sample and to determine what

changes, if any, had taken place in recent years.

In their entire careers, 86% of all those respondents interviewed
had in fact been employed in only 1 or 2 teaching institutions and
only 4% had.worked in 5 or more institutions (see Table 4.7). On the
number of years employed in their present position, 57% had been

employed for six years or more and 26% of the sample were employed in

the last two years (see Table 4.8). The implications of these
findings are twofold. Firstly, that there is very little job
mobility amongst teaching staff in departments of

electrical/electronic engineering where teachers showed a reluctance
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to move from their present job or college even to pursue their career
at a higher grade (see Table 4.7). Secondly, the figures reflect the
status of the industry in the Region where a mini-boom has taken place
in college departments as a result of expansion and widespread use of

the new technology in society (see Table 4.8).

TABLE 4.7.

NUMBER OF INSTITUTIONS IN WHICH EMPLOYED AS A LECTURER IN

FURTHER EDUCATION

(Q.13)
NUMBER OF TEACHING INSTITUTIONS IN WHICH EMPLOYED N= z
1 -2 50 | 86
3-4 6 | 10
5 or more 2 4
TOTAL 58 | 100

Total number of teachers in sample = 58

73




TABLE 4.8

NUMBER OF YEARS EMPLOYED IN PRESENT POSITION - TEACHER RESPONDENTS

(Q.14)
NUMBER OF YEARS SPENT IN PRESENT POSITION N= %
0-2 15 26
3-5 ' 10 27
6 or more 33 57
TOTAL 58 100

Total number of teachers in sample = 58

In-service training and course preference of teachers in

further education.

As further education has expanded its provision in recent years,
the planning and organisation of its courses has become much more
complex and, in many cases, the demands made upon and the expectations
from its téaching staff have greatly increased. With an increase in
the vocational training needs of the 16 ~ 19 year old age group, many
new courses and initiatives, under the auspices of DES and the
Manpower Services Commission, are being offered by colleges of further
education. Also, the changing structure and teaching strategies of
technician and business education resulting from the ongoing course

assessment procedures and training philosophies implemented by the
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BTEC validating body have all contributed to the changing and
increased demands made upon staff in further education, As far as
the technical teachers of electrical/electronic engineering are
concerned, the enormous developments which are taking place in their
subject discipline are totally revolutionising many sectors of
industry. With the result that in most cases the skills and
knowledge of the teacher rapidly becomes dated and therefore many new
subjects have to be quickly learned if success with new courses and

initiatives is to be achieved.

Large amounts of retraining and the acquisition of appropriate
skills and subject knowledge are needed by the technical teacher in
order to update and keep pace with the changes due to rapid
developments in microelectronics and computerised techmology. The
imperative nature of this updating of knowledge means that increased
pressure is again being placed upon teaching staff and the question
that was asked was, are the teachers being given adequate support by
their employer and are the necessary in-service training courses being
offered? It may well be that staff development in colleges has
hitherto been interpreted by many as meaning only the training of
teachers in pedagogic/teaching skills and that subject knowledge has
been, for many years, completely neglected in terms of formalised

subject/technology provision in staff development programmes.6

On the whole, initial in-service training is no longer seen or

accepted as being an adequate preparation for a lifelong career in

7

teaching. It is now generally accepted that staff development
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should be a regular feature throughout an individual's working life,
from "recruitment and induction, to planned in-service career
development, related to curricular developments with which the teacher
is concerned".8 The realisation that ongoing development and
updating of the teacher's subject knowledge is of paramount importance
to Further Education policies and practices, and to the process of
continuing professional development has strongly come to the fore only

in the light of recent Central Government Initiatives.

Before the introduction of DES Circular 6/86, LEAs were not
generally required to produce detailed and comprehensive staff

development plans.9

The issue of DES Circular 6/86 and its successor
9/87 which sets out the details of the Local Education Authority
Training Grants Scheme for the financial year 1987-88, places a
responsibility on the LEA to determine priorities, produce plans,

implement and evaluate programmes of in-service trainingl0 to -an

extent to which few, if any, authorities had previously carried out

. 11
such exercises. Over recent years, the steady move towards greater

LEA involvement in the planning of staff development/INSET actually
started with the MSC training subsidy for YOP (the Robertson
Shilling), developed through DES Circulars 4.84, 5/85 and 1/86 and

included CPVE staff development, TRIST, and the Work-Related NAFE

Development Plan exercise,l?

In the North East, a group of authorities are working together,

through the Regional Advisory Council (NCFE), to initiate, provide and

support Curriculum/Staff Development activity through INSET programmes
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in relation to 14 - 19 and adult education i.e. schools and colleges.
Although New College, Durham, is the centre for both initial in-
service training and continuing professional development other
individual colleges within the Region provide key training staff for

regional in-service training.13

In 1982, PICKUP was launched by the DES to encourage a major
shift in the priorities of colleges, polytechnics and universities in
the direction of adult vocational updating. PICKUP has promoted open
learning for the professions (involving the Open University amongst
others in developing materials), as well a short courses, which are

designed and tailored-to—the-firm-in-question.14

As far as staff
development is concerned, PICKUP aims to update Further and Higher
Education staff in the latest subject knowledge and in the teaching
and learning skills appropriate for working adults.15 It proposes to

increase the collaboration between colleges and employers in order to

develop short part-time courses for staff in each sector.

In addition, the joint PICKUP/MSC "Local Collaborative Projects",
was launched in Spring 1984 to establish employer-provider
partnerships to define and deliver adult updating.16 This LCP will
inform and stimulate staff in colleges, co-ordinate activities and
ensure that the LEA and its members are able to support PICKUP.
Complementing this, there are a further three small-scale LCPs looking
at specific areas of need; one college based, one employer based and

one initiated by a Manpower Forum.l?
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In an attempt to discover more about the in-service training of
teachers in colleges of further education in the North Easi Region and
to assess current staff development programmes, where they exist, the
number of courses attended by teachers on education and subject matter
was investigated (see Tables 4.9 and 4.11) by use of the structured

interview questionnaire (see Appendix IV page 158).

The number of in-service, non-certificated, courses on
education/pedagogic skills attended by the sample teachers in the last

five years was investigated on the basis of the hypothesis that:-

Ho: There was no significant difference between the number
of courses on education attended and the status of the
teachers in electrical/electronic engineering.
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TABLE 4.9

NUMBER OF COURSES ON EDUCATION ATTENDED BY GRADE OF POST OF

TEACHERS IN ELECTRICAL/ELECTRONIC ENGINEERING

NUMBER OF COURSES TEACHER RESPONDENTS BY GRADE
ON EDUCATION OF POST N=| %
ATTENDED
SL OR ABOVE L1l1 L1
0 12 (20.7%) 7 (12.1%) | 14 (24.1%) | 33| 56.9
1+ 10 (17.2%) 9 (15.5%) 6 (10.4%) | 25 | 43.1
TOTAL 22 (37.9%) 16 (27.6%) | 20 (34.5%) | 58 | 100

Total number of teachers in sample = 58

x2 = 2.58 DF

(]
N

P=>0.05
>\= 0.06 with "GRADE' dependent

Cramer's V = 0.21

Therefore Ho was accepted at the 0,05 level of statistical

significance.
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TABLE 4.10

AVERAGE TIME DURATION OF COURSES ON EDUCATION ATTENDED BY TEACHERS

IN ELECTRICAL/ELECTRONIC ENGINEERING

(Q.30)

NUMBER OF POSITIVE
COURSE DURATION (DAYS) RESPONSES %
R N:
Less than 1 3 12
1 -2 13 52
3-6 6 24
More than 6 3 12
TOTAL 25 100

Total number of teachers in sample = 58

Of the total number of sample teachers interviewed, only 43.1%
had actually attended a non-certificated course on education within
the last five years (see Table 4.9). Although the null hypothesis,
Ho, was accepted as attendance on these courses was not dependent upon
the grade of the respondent at the 0.05 1level of statistical
significance, there was evidence to suggest that a greater percentage
of teachers at the L1l grade were more likely to attend than not
attend courses on education. Although the average time duration of

the attended courses on education did vary slightly, the greatest
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number of courses (52%Z) lasted for between 1 - 2 days (see Table
4.10). Only 12% of the courses attended by the teachers in the

sample lasted for more than six days.

The number of in-service, non-certificated, courses on subject
matter/technological advances attended by teachers during the last

five years was investigated on the basis of the hypothesis that:-

Ho: There was no significant difference between the number
of courses on subject matter/technological advances
attended and the status of the teachers in electrical/
electronic engineering.

TABLE 4,11

NUMBER OF COURSES ON SUBJECT MATTER ATTENDED BY GRADE OF POST OF

TEACHERS IN ELECTRICAL/ELECTRONIC ENGINEERING

(Q.33/Q.3)
NUMBER OF TEACHER RESPONDENTS BY GRADE OF POST
COURSES ON
SUBJECT MATTER N= %
ATTENDED SL or above L11 L1
0 7 (12%) 7 (12%) 7 (12%) 21 36
1+ 15 (25.9%) 9 (15.6%) 13 (22.5%) 37 64
TOTAL 22 (37.9%2) 16 (27.6%) 20 (34.5%) 58 100

Total number of teachers in the sample = 58
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X% = 0.59 D.F. = 2 P => 0.05
O\ = 0.0 with 'GRADE' dependent

Cramer's V = 0.1

Therefore Ho was accepted at the 0.05 level of statistical
gsignificance,

TABLE 4.12

AVERAGE TIME DURATION OF COURSES ON SUBJECT MATTER/TECHNOLOGICAL

ADVANCES ATTENDED BY TEACHERS IN ELECTRICAL/ELECTRONIC ENGINEERING

(Q.34)

NUMBER OF POSITIVE
COURSE DURATION (DAYS) RESPONSES 4
N=

Less than 1 1 2.7
1 -2 10 27
3-6 17 46
More than 6 9 24,3
TOTAL 37 100

Total number of teachers in sample = 58
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More than one third (36%) of the teacher respondents interviewed
had not attended a course on their teaching subject within the last
five years (see Table 4.11), Of those courses attended, a number
were 'in-house', that is to say, a member of the department having
some knowledge of a particular subject atea.would in fact teach to his
colleagues on a short college-based course, The null hypothesis, Ho,
was accepted at the 0.05 level of statistical significance as
attendance on courses on subject matter/technological advances was not

dependent upon the respondent's grade.

Although the average time duration of the attended courses on
subject matter varied considerably (see Table 4.12), the majority of
the respondents (46%) who had attended such courses stated that they

lasted for a maximum of 3 ~ 6 days.

If teachers in FE had a choice, what in-service non-certificated
course or programme would they prefer? Q. 36-40 of the teachers'
questionnaire (see Appendix IV, page }74) listed a number of possible
areas where courses could be offered, and teachers were asked to rate
each proposed course using a three point scale ranging from 'very
important' to 'not important'. The results of the teachers' opinions
on their in-service training needs are indicated in the analysis of
questions 36 - 40 given in Table 4.13 below on the basis of the

hypothesis:-

Ho: That there was no significant difference between the
opinion of teachers in electrical/electronic engineering
on the rating of each of four major in-service course
needs/programme areas.
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Therefore Ho was rejected at the 0,01 1level of statistical

significance.

A majority of the sample teachers (81%Z) in departments of
electrical/electronic engineering expressed the opinion that courses
concerned with recent technological and industrial developments in
their teaching subject were very important (see Table 4.13). A
period of secondment to industry (55%), educational methods and
teaching skills (19%), and management/admin skills (10%) were all seen

as being successively less important.

Other areas suggested as possible bases for in-service courses

are listed below:—

N=
Student counselling 4
Safety at work 1
Career counselling 1
Pastoral care 1
Specific training on manufacturers' 1
equipment
The opinions of different grades of teachers in

electrical/electronic engineering on the importance of the above
mentioned four major staff development areas are indicated in the

analysis of the data obtained from questions 36 -~ 40 of the structured




interview questionnaire and given in Tables 4.14 - 4,17 below on the

basis of the hypothesis that:-

Ho: There was no significant difference between the ratings
in importance of each of four major staff development
needs by teachers of different grades in electrical/
electronic engineering departments.

TABLE 4.14

IMPORTANCE OF SUBJECT MATTER UPDATING BY GRADE OF POST OF TEACHERS

(Q.36/Q.3)

IMPORTANCE

OF SUBJECT

MATTER TEACHER RESPONDENTS BY GRADE OF POST

UPDATING IN

STAFF

DEVELOPMENT

PROGRAMMES SL or above L1l1 L1 N= | %
Very

important 18 (31%) 14 (24.1%) 15 (25.9%) 47 | 81
Important 4 (6.9%) 2 (3.5%) 5 (8.6%) 11 | 19
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 1100

Total number of teachers in sample = 58

X2 = 0.92

DF = 2 P=2>0.05

)\= 0.03 with 'GRADE' dependent

Cramer's V = 0.13
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TABLE 4.15

IMPORTANCE OF SECONDMENT TO INDUSTRY FOR RETRAINING/UPDATING OF

TEACHING SUBJECTS BY GRADE OF POST OF TEACHERS

(Q.37/q.3)

IMPORTANCE OF
SECONDMENT TO
INDUSTRY 1IN

TEACHER RESPONDENTS BY GRADE OF POST

STAFF
DEVELOPMENT
PROGRAMMES SL or above L1l L1 N=| %
Very
important 14 (24,1%) 7 (12.1%) 11 (19%2) 32 |55.2
Important 8 (13.8%) 9 (15.5%) 9 (15.5%) | 26 |44.8
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) | 58 (100
Total number of teachers in sample = 58
X% = 1.48 DF = 2 P => 0.05

O\ = 0.03 with 'GRADE' dependent

Cramer's V = 0,16
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TABLE 4.16

IMPORTANCE OF UPDATING EDUCATIONAL METHODS AND TEACHING SKILLS

BY GRADE OF POST OF TEACHERS

(Q.38/Q.3)

IMPORTANCE OF
EDUCATION
METHOD
UPDATING IN TEACHER RESPONDENTS BY GRADE OF POST
STAFF
DEVELOPMENT
PROGRAMMES SL or above L11 L1 N= %
Very
important 4 (6.9%) 4 (6.9%) 3 (5.2%) 11 |19
Important 17 (29.3%) 12 (20.7%) 16 (27.6%)| 45 (77.6
Not
important 1 (1.7%) 0 1 (1.7%) 2 | 3.4
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%)]| 58 | 100
Total number of teachers in sample = 58
X2 = 1.28 DF = 4 P => 0.05

O\~ 0.0

Cramer's V = 0,1
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TABLE 4.17

IMPORTANCE OF MANAGEMENT/ADMINISTRATION TRAINING BY GRADE

OF POST OF TEACHERS

(Q.39/qQ.3)
IMPORTANCE OF
MANAGEMENT/
ADMIN TRAINING TEACHER RESPONDENTS BY GRADE OF POST
IN STAFF
DEVELOPMENT
PROGRAMMES SL or above L1l L1 N=| %
Very
important 3 (5.2%) 1 (1.7%) 2 (3.472) 6 [10.3
Important 14 (24.1%) 15 (25.9%) 11 (19%2) 40 | 69
Not
important 5 (8.6%) 0 7 (12.1%) 12 | 20.7
TOTAL 22 (37.9%) 16 (27.6%) 20 (34,5%) | 58 | 100

Total number of teachers in sample = 58

X% = 7.9 DF = 4 P=> 0.05
,>\\= 0.08 with 'GRADE' dependent
Cramer's V = 0,26

Therefore, Ho was accepted at the 0.05 1level of statistical
significance.

The opinions of teachers in electrical/electronic engineering on
the rating of importance of four major staff development areas was not

dependent upon grade of post.
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Despite significant developments and changes in their subject,
more than one third of teachers in electrical/electronic engineering
departments of further education had not attended a course on subject
updating within the last five years (see Table 4.11, page 81 ). In
these circumstances, it is obvious that self-development is vital to
the technical teacher and is arguably the most important aspect of
present in-service training programmes. Tables 4.18 and 4.19 present
the findings obtained from an analysis of the responses to Q.41 - 49
of the teachers' questionnaire (see Appendix IV page 175), where the
sample teachers were asked to rate, using a five point scale, the
frequency of use of materials and methods for self-updating in their

subject matter,
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The dichotomous table 4.19 represents Table 4.18 with columns 1 -
2 and 3 ~ 5 combined and the materials and methods used for self-
updating placed in rank order of popularity (see Table 4.19). Text
books were by far the most important source of subject updating as 95%
of the sample teachers consulted them with ‘'very often - often’
regularity. The least used method of subject updating was the
undertaking or supervising of research projects with only 3% of the

sample regularly using this method (see Table 4.19).

In order to determine the significance of industry, as a means of
subject updating, in relation to other methods, a comparison was made
between the teachers responses to "LIAISON WITH INDUSTRY" (13, 45)
with responses to "STAFF ROOM CHAT" (35, 25) by calculation of the X2
statistic. This resulted in X2 = 14,6, DF = 1, P = < (.01, Thus,
showing directly and by implication that "LIAISON WITH INDUSTRY" as a

source for subject updating was significantly less important than:

Staff room chat

Magazines published weekly/monthly (periodicals)
Asking other members of staff

Journals published by a professional body

Text books.

Further analysis of the figures obtained from the sample of teachers
interviewed showed that "LIAISON WITH INDUSTRY" as a source for
updating subject matter was only held to be as important as visiting

exhibitions and information gained from asking students, and only more
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important than undertaking/supervising research projects (X2 =9,2, DF
=1, P = < 0.01). Whilst the sample teachers in FE stated that
industry was a very important source for updating subject matter (see
Table 4.13), in practice, very few actually used this method (see

Table 4.19).
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Further sources of information which were used, by the sample
teachers in departments of electrical/electronic engineering, as a
means of keeping up to date with developments in their subject area

are given in Table 4.20 below.

TABLE 4.20

FURTHER SOURCES OF INFORMATION USED FOR UPDATING SUBJECT KNOWLEDGE

(Q.50)
SOURCES OF INFORMATION USED FOR UPDATING SUBJECT KNOWLEDGE N=
Manufacturers technical publications 6
Friends in industry 3
Open University programmes 3
Certificated courses 2
Videos/slides 2
Television programmes 2
Technical films 1
Professional institute meetings 1

Total number of teachers in sample = 58
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The importance of the links between teachers in FE and personnel
in local industry cannot be over stressed, however, at what level of
discussion does this liaison take place and does the liaison exist in
the context of wupdating teaching subject or simply college
departmental management keeping personnel departments informed of
student activities? The views of different grades of teachers in
electrical/electronic engineering on their liaison with industry was

investigated on the basis of the hypothesis:-

Ho: Frequency of liaison with industry was not dependent
upon the grade of teacher.
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Although Ho was accepted, there was evidence to suggest that the
grade which had the greatest dealings with personnel in industry was
the grade categorised as SL or above (see Table 4.21). Of the SL or
above grade of respondents interviewed 32% liaised with industry on a
regular basis, compared with only 5% of L1 teachers. Therefore,
those members of the academic staff whose teaching grade is less than
an SL have. little or mo opportunity to further or update their subject

knowledge and skills through direct links with local industry.

Although staff development in many colleges of further education
can be construed as the "identification of the professional needs of
individual teachers and devising programmes to meet those needs",18
there is, however, "no clear consensus as to what precisely staff
development consists of and this problem of identity has caused its
growth to be confused rather than coherent".19 In practice, the
function and aims of staff development in colleges of FE in the Region
has been interpreted in many ways (see Tables 4.9, 4.11, 4.13, pages
79, 81, 84). Perceptions range from advancing the present and

future needs of an individual employee to promoting the planned needs

of a college both from a community and an academic standpoint,
The existence of a staff development unit in the sample colleges

of further education is investigated in the analysis of question 51,

as given in Table 4.22.
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TABLE 4,22

EXISTENCE OF A STAFF DEVELOPMENT UNIT IN THE SAMPLE COLLEGES

OF FURTHER EDUCATION - TEACHER RESPONDENTS

(Q.51)
KNOWLEDGE OF EXISTENCE OF A STAFF TEACHER RESPONSES
DEVELOPMENT UNIT N= %
Yes 50 86
No 3 )
Uncertain 5 9
TOTAL 58 100

Total number of teachers in sample = 58

Many colleges operate some form of staff appraisal to assist in
the training and development process with the aim of identifying
training needs. Although, in practice, such schemes invariably hafe-
a number of aims and objectives, staff appraisal should normally be
implemented in order to identify not only teachers current strengths
and weaknesses but also their potential for both carrying out more
coﬁplex tasks and taking on posts of greater responsibility.zo
Whilst the appraisal procedure will normally involve individual
assessment of staff, such assessment can in fact vary quite

considerably within and between institutions., Although a number of

standard procedures do exist which are based on extensive sets of
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forms and established times, rules and frequency of assessments,21 all
too often teachers are appraised in an ad hoc fashion by senior staff
who discuss individual members' development and needs in an

intermittent and informal way.

The existence of staff appraisal in the sample colleges of
further education is investigated in the analysis of question 52, as
given in Table 4.23 where the responses of different grades of
teachers on their participation in formal appraisal interviews are

indicated on the basis of the hypothesis:-

Ho: Teacher status in departments of electrical/electronic
engineering did not determine their participation in
the appraisal interview programme.
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TABLE 4.23

APPRATISAL OR FORMAL INTERVIEW PARTICIPATION BY GRADE OF POST HELD

— TEACHER RESPONDENTS

(Q.52/q.3)
APPRAISAL
INTERVIEW TEACHER RESPONDENTS BY GRADE OF POST
PARTICIPATION
SL or above L11 Ll N= %
Yes 6 (10.3%) 3 (5.2%) 0 (0) 9 |15.5
No 16 (27.6%) 13 (22.4%) 20 (34.5%)L 49 | 84.5
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%)] 58 | 100

Total number of teachers in sample = 58

x2 = 6.12 ' DF = 2 P = < 0.05
O\ = 0.11 with 'GRADE' dependent

Cramer's V = 0.33

Therefore Ho was rejected at the 0.05 level of statistical

significance.
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Although 86% of the sample teachers stated that a staff
development unit did exist in their college (see Table 4.22, page 99),
oﬁly 15.5%2 had ever been formally appraised in order to discuss
personal and academic development (see Table 4.23, page 101), The
situation revealed by these responses appears to indicate the
continuance of "ad-hoc" staff development policies by management and a
tendency on the part of staff to continue to write their own career
patterns, especially in the planning and financing of award-bearing
courses (see Table 4.4, page 65 , and Table 4.5, page 69). This
gsituation does not appear to be changing, for although 78% of those
respondents who had attended an appraisal interview had done so within
the last 18 months (see Table 4.24), none had actually received any
form of training or retraining even though there had been an
identifiable need (see Table 4.25). Whilst staff appraisal does not
appear a priority of management in most colleges, nevertheless, staff
certainly continue to be given advice and in-service support on
subject updating/training of the type offered by the MSC and DES (see
pp. 76 - 77 ). The fact that these initiatives are effective
is demonstrated by the findings in Table 4.11, page 81 , where 64% of
all teachers sampled had attended at least one course on subject

updating within the last five years.

Participation in appraisal interview programmes was determined by
the grade of post held by the teacher (see Table 4.23, page 101 ),
where Ho was rejected at the 0.05 level of statistical significance.
None of the L1 grade of teachers interviewed had been formally

appraised in the last five years, compared with 18,8% of L1l teachers
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and 27.3% of those respondents categorised as 'SL or above'. This
would suggest that the Ll1 grade and above are 1looked upon by
ﬁanagement as career grades, where appraisal objectives are defined in
terms of management/admin needs and the immediate and future

requirements of the L1 grade of teachers appears to be ignored.

TABLE 4,25

TRAINING/RETRAINING CARRIED OUT AS A DIRECT RESULT OF THE

APPRATSAL INTERVIEW - TEACHER RESPONDENTS

(Q.54)
AFTER APPRAISAL WAS AFTER APPRAISAL WAS TRAINING/
THERE AN RETRAINING CARRIED OUT BY
IDENTIFIABLE NEED TEACHER RESPONDENTS N= %
FOR TRAINING/
RETRAINING
NO YES
No 5 0 5 55.6
Yes 4 0 4 44,4
TOTAL 9 0 9 100

Total number of teachers in sample = 58
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For colleges of further education to be both effective and
successful in their approach to training, teaching staff must keep
pace with the rapid developments in new technology in terms of subject
knowledge and ‘hands-on' experience. There is an urgent requirement
for information on the ways in which new developments effect local
industries to be rapidly made available in order to identify immediate
industrial needs and to ensure that a wide range of relevant training
programmes and courses, from which companies can choose, are
constantly being offered. Obviously, close liaison and consultations
between staff in colleges of FE and local industry would be a step
towards the development of relevant course curricula and in reducing
any mismatch in the further education provision, PICKUP and the Local
Collaborative Projects (see pp. 76 - 77 ) will, if fully utilised,
help towards this end. The roles of the Regional Advisory Council
(NCFE) and the Regional Curriculum Base are also vital in determining
staff development policies and in ensuring the successful partnership
between employers and trainers when designing and implementing client-

centred courses.

The ten regional advisory councils for further education (RACs)
in England and Wales were established by Ministerial Circular in 1946,
when it was stated as being an accepted principle that the
organisation of further education needed to include a regional element
and that there were many useful functions a regional body could

perform.22

In general, they fulfil a number of important functions
which include: a regular review of further education provision to

identify deficiencies and to avoid unnecessary duplication; the

105



provision of a forum for the exchange of ideas among the further
education institutions and between them and industry, business,
government agencies such as the MSC, and the universities in the
region; and making known the facilities available in the region by
publishing Directories, Bulletins, Reports, etc. RACs also commonly
organise short courses, conferences and seminars and encourage the

training and staff development of further education teachers.23

In
the main, the three major functions of the Northern RAC (Northern

Council for Further Education - NCFE) can be listed as follows:24

1. Regional Examinations.

2. Regional Co-ordination of AFE and NAFE (including publishing

the Regional Plan and the Guide to FE courses).

3. Staff and Curriculum Development (including The Northern

Regional Staff Development Unit).

Following the April 1982 ACSET Further Education Teachers' Sub-
Committee advice on Training and Development for MSC Expansion, the
FEU invited the RACs in England to set up Regional Curriculum Bases.?2>
In the Northern region, the RCB, which is located in New College,
Durham, is supported by the Further Education Unit (DES) and the

Regional Advisory Council (NCFE), through the nine Northern LEAs.26

The basic philosophy in setting up the RCBs was essentially to

stimulate regional and 1local initiatives in curriculum and staff
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development for vocational preparation. The main aims common to all

RCBs are:27

(a) to support curriculum development generally in the areas of

vocational preparation;

(b) to initiate and support staff development activities in areas of

vocational preparation;

(c¢) to create/develop a network of interested persons/institutions

throughout the region;

(d) to develop an information service and resource collection.

The existing 1links, tenuous or otherwise, between the sample
colleges of FE and local industry are investigated in this study both
from a teacher's perspective (see Tables 4.26 - 4,28, pages 108 - 111)

and a managers perspective (see Tables 5.9 - 5.11, pages 130 - 132 ),
The consultations by local industry with colleges of FE about
course content and organisation was investigated (see Table 4.26) on

the basis of the hypothesis:

Ho: Consultations with teaching staff was not dependent
upon the grade or status of the teacher.
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TABLE 4.26

CONSULTATIONS INITIATED BY LOCAL INDUSTRY ABOUT COURSE CONTENT

BY GRADE OF POST -~ TEACHER RESPONDENTS

(Q.55)

CONSULTATIONS

INITIATED BY TEACHER RESPONDENTS BY GRADE OF POST

LOCAL INDUSTRY

(TEACHER

RESPONSES) SL or above L1l L1 N=| %
Yes 16 (27.6%) 10 (17.2%) 5 (8.6%) | 31{53.4
No 6 (10.4%) 6 (10.4%) 15 (25.8%)| 27| 46.6
TOTAL 22 (38%) 16 (27.6%) 20 (34.47)| 58| 100

Total number of teachers in sample = 58

x2 = 10.32 DF = 2 P = < 0.05

O\ = 0.25 with 'GRADE' dependent

Cramer's V = 0,42

Therefore Ho was rejected at the 0.05 1level of statistical

significance.
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The responses of different grades of teachers in the
electrical/electronic departments on their consultations with 1local

industry was also investigated on the basis of the hypothesis that:-

Ho: The consultations with local industry about the content
and organisation of courses was not dependent upon the
grade or status of the teacher.

TABLE 4.27

CONSULTATIONS WITH LOCAL INDUSTRY ABOUT COURSE CONTENT BY GRADE

OF POST - TEACHER RESPONDENTS

(Q.56)
CONSULTATIONS TEACHER RESPONDENTS BY GRADE OF POST
WITH LOCAL
INDUSTRY
(TEACHER SL or above L11 L1 N= %
RESPONSES)
Yes 13 (22.4%) 9 (15.5%) 7 (12.1%) 29 50
No 9 (15.5%) 7 (12,1%) 13 (22.4%) 29 50
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 |100

Total number of teachers in sample = 58

X2 = 2.8 DF = 2 P => 0.05
,>\\= 0.11 with 'GRADE' dependent
Cramer's V = 0,21
Therefore Ho was accepted at the 0.05 1level of statistical

significance.
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Once again, close examination of the findings reveals that it is
the higher grade of teacher who consults with and is consulted by
personnel in local industry (see Tables 4.26 and 4.27). When asked
if employers should contribute to the content and organisation of
courses, related to their industry, being offered by their college,
91% of the sample teachers answered in the affirmative (see Appendix

1v, Q.57, page 178),

The opinions of the sample teachers in the departments wunder
review on the state of the liaison that existed between their college

and local industry was investigated on the basis of the hypothesis:-

Ho: The satisfactory liaison that exists between colleges
of further education and local industry was not
dependent upon grade of post or status of the teacher.
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TABLE 4.28

OPINIONS ON THE LIAISON THAT EXISTS BETWEEN THEIR COLLEGE OF

FURTHER EDUCATION AND LOCAL INDUSTRY BY GRADE OF POST

(Q/59)
TEACHER
RESPONSES
ON THE LIAISON TEACHER RESPONDENTS BY GRADE OF POST
THAT EXISTS
BETWEEN THEIR
COLLEGE AND SL or above L11 Ll N=]| %
LOCAL INDUSTRY
Satisfactory 9 (15.5%) 7 (12.1%) 9 (15.5%) 25 | 43.1
Unsatisfactory 13 (22.4%) 9 (15.5%) 11 (19%) 33 | 56.9
TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 | 100

Total number of teachers in sample = 58

X2 = 0.08 DF = 2 P=>0.05
O\ = 0 with 'GRADE' dependent

Cramer's V = 0,036

Therefore Ho was accepted at the 0.05 1level of statistical

significance.
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The majority of teachers in the sample (56.9%) were of the
opinion that the liaison that existed between their college of further
éducation and local industry was unsatisfactory (see Table 4.28).
Even though 59% of teachers in the 'SL or above' grade and 56% of Ll1
teachers stated that they had consulted local industry about course
content and organisation within the last two years (see Table 4,27,
page 109 ) the same percentages, i.e. 59% and 56% respectively also
stated that the liaison that existed was in fact unsatisfactory (see

Table 4.28).

When asked to 1list ways in which the 1liaison between 1local
industry and their college of FE could be improved, a range of
positive responses was given including secondment of teachers to
industry and the appointment of a college liaison officer (see Table
4,29). Although many of the listed suggestions would to a greater or
lesser degree work, considerable care would have to be taken in the
planning and implementation of such methods. For example, a number
of teacher respondents were very cynical of consultative groups or any
scheme or idea which involved personnel in industry, arguing that such
methods were often one-sided with industry only becoming involved when
its interests alone were at stake. Unfortunately, many of the
manager respondents also argued that such methods were one sided but
that it was FE staff who would often fail to respond to new
initiatives or aﬁy suggestion of change (see Chapter 5, page 117 ).
Secondment of teachers to industry and regular visits to companies
were suggestions'given by some of the sample teachers. However, many

teacher respondents would only consider such methods if their 1local
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authority would agree a package involving time allowance and expenses.
These demands unfortunately coming at a time when teaching staff are
under pressure to increase their commitment in terms of higher class

contact hours.

TABLE 4.29

SUGGESTIONS GIVEN BY TEACHERS FOR IMPROVING LIAISON WITH THEIR

LOCAL INDUSTRY

(Q.60)

TEACHERS SUGGESTIONS FOR IMPROVING LIAISON WITH NUMBER OF
LOCAL INDUSTRY POSITIVE
RESPONSES

Secondment of teachers to industry

Visits to industry

Exchange visits between teachers in FE and staff

in industry

Consultative meetings with personnel in industry
Appointment of a college liaison officer

Increase college marketing

College open days/evenings
. Staff exchianges between local industry and colleges
of FE

FE to help develop company products and allow 1
industry use of college facilities
College exhibitions/trade fairs 1
Groups of engineers in FE and industry to 1
discuss and design courses
Teachers attendance on short courses provided 1
by industry

Staff timetables to cater for visits
Seminars for staff in FE and industry
Closer liaison with training managers
Exchange of projects for students in FE and
industry

W W~
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Although it is desirable that all grades of teachers come into
contact with local industry, by whatever means is unanimously agreed
upon, any solution to this problem would obviously involve direct
liaison and contact with managers, at all levels, in the appropriate
industry. Therefore, a sample of managers in the electrical and
electronics industry were interviewed and an analysis of these

findings is given in Chapter 5.
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CHAPTER 5

EXAMINATION AND CONSIDERATION OF DATA PROVIDED BY SURVEY

OF MANAGERS IN ELECTRICAL/ELECTRONIC RELATED INDUSTRIES.

The responses of a sample of 42 managers in
electrical/electronics related industries in the North East Region is
presented and discussed in the following chapter. The format and
presentation of the discussed data is in keeping with the layout of
the structured interview questionnaire used with this group of
respondents (see Appendix V , pages 180 - 199 ) for a copy of the

managers' questionnaire).
q

All of the management staff interviewed in the
electrical/electronics industry were male. This situation could be
construed as positive discrimination against females as, in most
cases, there was no apparent reason why males should dominate
management positions in the companies visited, especially when women
have the potential to become successful industrial managers and are

capable of rising to the highest levels.l

The grades comprising the largest sector of the sample were
Training Officers (19%) and Supervisors (19%) followed by Divisional
Managers (11.9%) (see Table 5.1). The actual spread of job titles,
which was unexpectedly large, indicated the specific tasks undertaken
by each of the respondents in the firms used in the sample. The

largest group of respondents (45.2%) were aged between 35 - 44 years,
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whilst the second largest group (33.3%) was aged between 25 - 34 years
(see Table 5.1). This relatively young group of workers reflects the
recency of microelectronic technology and the need for industry to

have a workforce with appropriate knowledge and up-to-date skills.?
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The sample managers were asked to state the total number of years
that they had been employed in the electrical/electronics industry
(see Appendix V, Q.4, page 183 ), however, the following responses
represent the number of years that each respondent had spent in his
present industry, This must be pointed out because some of the
companies visited could not really be classified a being solely in the
electrical/electronies industry but indeed had some facet of their
production process which involved computerised technology and did
employ staff who were students studying electrical/electronic
engineering at the local college of further education. Of the total
sample of managers interviewed, 31% had been employed in their present
industry for less than ten years, and 69% had been employed in their

present industry for more than ten years.

In terms of identifying the category or status of the employer, a
problem did arise because the spread of the employer's business was
often quite large and invariably embraced more than one job category

(see Table 5.2).
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TABLE 5.2.

CATEGORY OR STATUS OF EMPLOYER USED IN THE SAMPLE -

MANAGER RESPONDENTS

(Q.5)
NUMBER OF
CATEGORY OR STATUS OF EMPLOYER POSITIVE %

RESPONSES
Electrical/electronic engineering 23 54.8
Microelectronics/computer manufacturing 7 16,7
Telecommunications 6 14,3
Electrical maintenance/Servicing 6 14.3
Mechanical engineering 13 31
Instrumentation 12 28.6
Electrical installation 2 4,8
Production engineering 7 16.7
Manufacturer of quartz and silicon products 1 2.4
Plasma coating 1 2.4
Consumer electronics 1 2.4

Total number of managers in sample = 42
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The majority (76.2%) of the managers employed staff who were
directly responsible to them, thus highlighting the influence each
sample respondent had over other workers in their industry in terms of

in-company policies and practices (see Table 5.3).

TABLE 5.3

SPAN OF CONTROL OF MANAGERS IN THE SELECTED INDUSTRY.

(Q.8)
"SPAN OF CONTROL" OF SAMPLE NUMBER OF POSITIVE RESPONSES D

MANAGERS (MANAGER RESPONDENTS)

0 10 23.8
1-9 22 52,4
10 - 19 7 16.7
20 or more 3 7.1
TOTAL 42 100

Total number of managers in sample = 42
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Of the total sample of managers interviewed, 69% held a
recognised formal qualification specific to their industry (see Tables
5.4 and II.1, page 156 ) and 38% held other recognised post-school
qualifications outside of the field of electrical/electronics (see

Tables 5.5 and II1.l, page 124 and 157 ).

TABLE 5.4.

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS IN THE

ELECTRICAL/ELECTRONICS INDUSTRY

(Q-g)

SUBJECT SPECIFIC QUALIFICATIONS NUMBER OF POSITIVE RESPONSES| o
HELD (MANAGER RESPONSES) (MANAGER RESPONDENTS)

Yes 29 69

No 13 31

TOTAL 42 100

Total number of managers in sample = 42

A complete list of subject specific qualifications held by sample
managers is given in Appendix II, page 156.
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TABLE 5.5.

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY THE SAMPLE MANAGERS

(Q.13)
NON-SUBJECT SPECIFIC NUMBER OF POSITIVE
QUALIFICATIONS HELD RESPONSES %
(MANAGER RESPONSES) (MANAGER RESPONDENTS)
Yes 16 38
No 26 62
TOTAL 42 100

Total number of managers in sample = 42

A complete list of non-subject specific qualifications held by sample

managers is given in Appendix III, page 157.

Only 14% of the sample managers subscribed to a professional
institute (see Table 5.6) and of these institutes, half were not in
electrical/electronic engineering. The 1list of professional

institutes subscribed to by the sample managers is listed as follows:-
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Institute of Personnel Management 2
I.E.E.I.E. 2
British Computer Society 1
Institute of Industrial Managers 1

TABLE 5.6.

N=

PROFESSIONAL INSTITUTE STATUS OF MANAGERS IN THE

ELECTRICAL/ELECTRONICS INDUSTRY

(Q.11)

MEMBERSHIP OF A PROFESSIONAL

NUMBER OF POSITIVE RESPONSES

%
INSTITUTE (MANAGER RESPONSES) (MANAGER RESPONDENTS)
Yes 6 14
No 36 86
TOTAL 42 100

Total number of managers in sample = 42

125




In~-service training and course preference.

The success of many regional companies in markets both home and
abroad will obviously depend upon a number of factors, not least
amongst them being the speed with which training programmes can be
introduced in an effort to update the skills and knowledge of all

grades and levels of the workforce.3

Although most companies (81%)
did offer some form of in-service training for its employees (see
Table 5.7), the majority of courses on offer were aimed at those
members of staff who were required to respond to an immediate need;
for example, those staff, mainly machine operators, who required

immediate on-the-spot training when any new system or method was to be

introduced into their company.

TABLE 5.7.

PROVISION OF IN-SERVICE TRAINING FOR EMPLOYEES IN THE

ELECTRICAL/ELECTRONICS INDUSTRY - MANAGER RESPONDENTS

(q.31)
IN-SERVICE TRAINING PROVISION NUMBER OF POSITIVE RESPONSES 7
AVAILABLE (MANAGER RESPONSES) (MANAGER RESPONDENTS)
Yes 34 81
No/uncertain 8 19
TOTAL 42 100

Total number of managers in sample = 42
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The number of courses on subject updating attended by the sample
of managers during the last five years was investigated on the basis

of the hypothesis that:-

Ho: There was no significant relationship between the number
of courses attended by the sample managers in electrical/
electronic engineering and the type of each course.

TABLE 5.8.

NUMBER OF IN-COMPANY, EXTERNAL AND FE COURSES ON SUBJECT UPDATING

ATTENDED DURING THE LAST FIVE YEARS ~ MANAGER RESPONDENTS

(Q.37, Q.40, Q.45)

NUMBER OF MANAGER RESPONDENTS BY TYPE OF COURSES
COURSES ATTENDED N= %
ATTENDED
IN-COMPANY EXTERNAL FE
0 15 (36%) 17 (40%) 37 (88%) 69 | 54.8
1+ . 27 (64%) 25 (60%) 5 (12%) 57 | 45.2
TOTAL 42 (100%) 42 (100%Z) | 42 (100%Z) | 126 | 100

Therefore Ho

significance.

Total number of managers in sample = 42

x2 = 28.5

was rejected

DF = 2

at the 0.01
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Of the total sample managers interviewed, 36% had not attended a
subject updating training course during the last five years. 0f the
courses attended, in-company coufses were the most popular with 64%
attendance, followed by external courses (largely provided by
equipment manufacturers) with 60% attendance, and lastly, a very low
percentage of respondents (12%) having attended a course on subject
updating in a college of further education (see Table 5.8). These
figures, which are significant at the 0.01 1level of statistical
significance (x2 = 28.5, DF = 2), highlight disproportionately large

gaps between the public and private sector provision.

Why should this be the case? Especially when further education
has traditionally sought to meet the needs of industry4 and it is now
so widely recognised that the interests of both industry and education
are closely related?® Could it be that although the North East has a
multitude of institutions and agencies engaged in education and
training, they have difficulty in responding to the "now very
insistent signals from the market for skilled people and developing a
consistent response"?6 Or is it because the picture for those
managers, who are concerned about training, has become
incomprehensible and there is a need for an educative process about

the developments in education and training which need to be

undertaken?7

Whilst there is clear evidence that over a very long period
industry's needs have remained a very low priority in the education

processes,8 many managers have not understood most of the recent
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changes in the further education system since the establishment of
BTEC. Therefore, without an understanding of the education system
and the processes involved in training, how can they relate their own
training needs and objectives to those offered in FE courses. The
fact that two-thirds of all the training was actually carried out in-
house or by external agencies such as equipment manufacturers (see
Table 5.8, page 127 ) suggests that very specific client-centred
training is required and it may be that colleges in the Region can
only offer that training which is broad-based and not necessarily

pertinent to immediate company needs.

For colleges of further education to be both effective and
successful in their approach to vocational training, teaching staff
must constantly keep up to date with their subject and be made aware
of the' developments in local industry in order to update course
curricula and reduce any mismatch in the further education provision.
Obviously, close liaison and consultations between personnel in local
industry and staff in FE would be a necessary step towards achieving
these objectives. Therefore, the existing 1links, tenuous or
otherwise, between the sample colleges of further education and local
industry are investigated in this study both from a manager's
perspective (see Tables 5.9 - 5.11, pages 130 - 132) and a teacher's

perspective (see Tables 4.26 - 4.28, pages 108 - 111),

The views of two different levels of management i.e. senior and

middle on their consultations with staff of local colleges of further
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education about the content and organisation of courses during the

last two years was investigated on the basis of the hypothesis that:-

Ho: The consultations with teaching staff about the content
and organisation of courses being offered by local
colleges of further education was not dependent upon the

status of managers employed in the electrical/electronics
industry.

TABLE 5.9.

CONSULTATIONS WITH LOCAL COLLEGES OF FE ABOUT THE CONTENT AND

ORGANISATION OF COURSES BY LEVEL OF MANAGEMENT

(Q.49)
CONSULTATIONS HELD MANAGER RESPONDENTS BY LEVEL OF
WITH LOCAL COLLEGES MANAGEMENT
(MANAGER RESPONSES) N= z
SENIOR MIDDLE
Yes 1 (2.4%) 5 (11.9%) 6 | 14.3
No 8 (19%) 28 (66.7%) 36 | 85.7
TOTAL 9 (21.4%) 33 (78.6) 42 | 100
Total number of managers in sample = 42
X% = 0 (after YATES correction) DF = 1 P =5 0.05
N\= 0
Phi = 0.05
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Therefore Ho was accepted at the 0.05 1level of statistical

significance.

Only 14.3% of sample managers in the electrical/electronics
industry had ever been consulted by staff in FE about the content and
organisation of courses being offered by local colleges of further
education (see Table 5.9), even though 88.1% of this sample argued

that they should be so consulted (see Table 5.10).

TABLE 5.10.

OPINIONS ON CONTRIBUTIONS BY EMPLOYERS TO THE CONTENT AND

ORGANISATION OF FE COURSES OFFERED TO THEIR INDUSTRY -

MANAGER RESPONDENTS

(Q.50)
CONTRIBUTION BY MANAGER RESPONDENTS BY LEVEL
EMPLOYERS TO OF MANAGEMENT
COURSE CONTENT N= %
(MANAGER RESPONSES)
SENIOR MIDDLE
Yes 7 (16.7%) 30 (71.4%) 37 | 88.1
No/uncertain 2 (4.8%) 3(7.1%) 5]|11.9
TOTAL 9 (21.5%) 33 (78.5%) 42 |1 100

Total number of managers in sample = 42

X2 = 0,25 (after YATES correction) DF =1 P => 0,05
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The opinions of the sample managers in electrical/electronic
engineering on the state of the liaison that existed between their
company and the local colleges of further education was investigated

on the basis of the hypothesis:-

Ho: The satisfactory liaison that exists between local
industry and colleges of further education was not
dependent upon grade or status of the manager.

TABLE 5.11.

OPINIONS ON THE LIAISON THAT EXISTS BEIWEEN THEIR INDUSTRY AND

LOCAL COLLEGES OF FURTHER EDUCATION BY LEVEL OF MANAGEMENT

(Q.52)
MANAGER RESPONSES ON THE MANAGER RESPONDENTS BY LEVEL
LIAISON THAT EXISTS OF MANAGEMENT
BETWEEN THEIR INDUSTRY N= P
AND LOCAL COLLEGES OF FE
SENIOR MIDDLE
Satisfactory 2 (4.8%) 6 (14.2%) 8| 19
Unsatisfactory 7 (16.7%) 27 (64.3%) | 34 | 81
TOTAL 9 (21.5%) 33 (78.5%) | 42 {100
Total number of managers in sample = 42
X2 = 0 (after YATES correction) DF = 1 P=>0.05
N\=0
Phi = 0.04
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Therefore Ho was accepted at the 0.05 1level of statistical

significance,

A disproportionately high percentage (81%) of manager respondents
stated that the existing liaison between themselves and local colleges
of FE was unsatisfactory (see Table 5.11). This compares with 56.9%
of teachers who were also of the opinion that liaison with 1local

industry was unsatisfactory (see Table 4.28, page 111).

TABLE 5.12.

SUGGESTIONS GIVEN BY MANAGERS FOR IMPROVING LIAISON WITH THEIR

LOCAL COLLEGE OF FURTHER EDUCATION

(Q.52)
MANAGERS SUGGESTIONS FOR IMPROVING LIAISON WITH NUMBER OF
LOCAL COLLEGES OF FURTHER EDUCATION POSITIVE

RESPONSES
Discussions between managers and teachers on course 3
content.
Exchange visits between personnel in industry and 2
colleges.
FE students to visit industry. 2
Greater communication at all levels of staffing. 1
Managers to contribute to course content and to 1
present certain parts/areas of the course.
Board consisting of educators and industrialists, 1
Employers allowed to assess students' work and to 1
discuss progress/course content.
Staff in industry invited to lecture to classes in FE. 1
A liaison officer to co-ordinate visits. 1

Total number of managers in sample = 42
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When asked to list ways in which liaison could be improved, a
range of positive responses was given which included; greater
discussions between managers and FE staff on matters which involved
course curricula, and the appointment of a liaison officer (see Table

5.12, page 133 and Table 4.29, page 113).

The idea of a liaison officer is not new as the earliest attempts
at building links with industry were through the role of industrial
liaison officers.9 Often, 1liaison officers were not skilled
instructors, although by implication and openly they were social and
life skills tutors who were mainly viewed as a type of industrial

tutor.lo

They were essentially employed to manage the relations
between tutors, industry and commerce, trainees and external agencies
and to ensure the integration of off-the-job and on-the-job training

as well as the assessment of training programme.11

A number of recent reports have expressed concern that many
employers, particularly small businesses and those in newer
industries, do not make as much use of their local college as they

might.lz

However, a possible reason for this could be that, in the
light of the recent industrial recession, some employers feel unable
to devote time and money to the further education and training of
employees. Although it has been suggested that "industry itself has
found it difficult to articulate a clear statement of its needs",13
attempts to correct this are under way. The CBI has been working

with other national bodies including BACIE, IPM and ABCC to help co-

ordinate the efforts of national bodies to find groups to articulate
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employers needs locally and thereby help to make the best use of

college resources.14

All medium and large companies should, it is argued, have a
policy of educational liaison and a programme for its effective local

implementation15

and that they should involve their employees, from
both industry and commerce, in the mainstream activities of colleges;
namely the development of curriculum, assessment and staff in-service

16

training. Colleges, in turn, need to "read the Labour Market" at

local level in order that there can be an effective employer input

into resource planning in colleges.17

There are, of course, in many
regions, good examples of close co-operation and collaboration between
employers and education institutions,18 helped in recent year by a
number of college/employer initiatives including; the College
Employer Links Project (CELP), PICKUP and the Local Collaborative
Projects (LCP). The main aim of these initiatives is to encourage
local industry and colleges of further and higher education to pool
their resources in a determined effort to identify training aims and
objectives and to use LCPs to help solve ongoing technical problems.
The CELP and LCP schemes are particularly useful to industry,
especially small firms which have limited budgets, as they allow
companies access to college resources, including testing and

monitoring facilities.19

The PICKUP initiative, in particular, is
especially effective in highlighting problems and suggesting solutions
which could be universally applied. For example, it has brought to

the fore empirical evidence that employers are increasingly looking

for flexible, modular provision to update their employees knowledge as
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and when required rather than long inflexible courses which may at
least in part be of 1less relevance to the individual and/or his

company.zo

Another important joint project between industry and education is
the Information Technology Centres or ITeCs which have been set up
jointly by the Department of Trade and Industry and the Manpower
Services Commission. Although providing a more specific type of
vocational education, particularly for 16 - 18 year olds, the rapid
expansion of ITeCs has been achieved with the help of many Local
Authorities and companies; the former often helping with premises and

the latter with staff and expertise.21

It is obviously important that teaching staff are encouraged to
develop contacts and 1liaise with all 1levels of staff in 1local
industry. This could be prompted and sustained, in part, by adequate
remission of teaching duties to allow for visits to local firms. LEA
policies on college staff development should encourage industrial
secondment and the updating of college staff in addition to sending
teachers on courses leading to further academic qualifications or

research.22

In order to facilitate this secondment of staff, BACIE
are to run a PICKUP brokerage scheme of industrial secondments as a
pilot for 18 months. It will seek to achieve new secondment places
relevant to PICKUP and to arrange placements between FHE and

industry.23
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CHAPTER 6

AN INTERPRETATION OF THE SURVEY FINDINGS AND GENERAL CONCLUSIONS

Due to the long slow decline of traditional heavy industries, the
North East Region of England exhibits all the characteristics of a
"problem"™ or deprived area as defined by the EEC. This has prompted
various British governments to designate the whole region as a
priority area for industrial investment, offering a number of
substantial financial incentives in an effort to attract and encourage

the growth of industrial and commercial projects.1

Overseas
investment is a vital part of the industrial development of the North
East and firms from North America, Japan, Europe and Australia have
all settled in the region, providing important new investment and
employment opportunities. Some 150 such manufacturing
establishments, representing 16 countries, are currently operatin32
and between 1963 and 1985, employment in manufacturing establishments

with overseas parents had increased from 8,000 to nearly 50,000, or

from 2% to 10% of total manufacturing employment in the region.3

The North East has experienced a century of dramatic changes
since the days when it was considered to be the crucible of the

Industrial Revolution.h

A much more diversified industrial
structure, including significant contributions in electronics,
scientific instruments, pharmaceuticals, petrochemicals (which in turn

has brought with it the support industries and services - transport,

financial, professional, scientific, business and distributive =
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necessary for manufacturing expansion),5 is slowly taking place, in
spite of the Region's 1long-standing dependence on traditional
industries such a coal mining, shipbuilding and heavy engineering.
These older-type industries, although in rapid decline, still rely
heavily on traditional craft skills of the workforce and are becoming
increasingly vulnerable to competition from foreign countries, in
particular the Far East, where human labour is very much cheaper.6
Therefore, such traditional practices are obviously less than adequate
for a depressed region which is in urgent need of new investment and
updating of its industries so that they can remain competitive and
sustain even the present employment levels amongst their workers.7
Education, in turn, must ensure that technological developments in
industry are not delayed because training or educational facilities
have not been provided. A solution to the problem of mismatch

between training/education provision and the needs of industty8

must
be sought after in an effective and sustained manner, if the region is

to be revitalised and unemployment reduced to an acceptable low level.

A major problem in the UK is the existence of a long standing
communication gap between Education and Industry.9 Much time has
been spent by both 'sides' blaming the other, but now there is a
general recognition that something constructive must be done to close
the gap. Given the different attitudes and values prevalent in
education and industry, this problem will not be solved by goodwill

alone, but requires a range of well-conceived initiatives.!0

140



Effective 1liaison between colleges and local employers is
fundamental to the provision of relevant vocational courses and in
determining the requirements of the industrial base of a region.
Hitherto, links with industry have been developed primarily through
part~-time day-release education and have been constrained by the

dictates of examining and course validating bodies.!l

Liaison must
be carefully planned and maintained, for simply establishing dialogue
between industry and eduction does not necessarily mean that

satisfactory links exist (see Table 4.28, page 411 and Table 5.11,

page 132).

Further education is generally looked upon as being good value

for money12

and the survey shows that the main factors influencing the
employers' choice of college were location, the college's
responsiveness to employer needs, and cost. The credibility of a
college, in the eyes of an employer, is also very important and it is
by and large true, that the reputation of a college is totally
dependant upon the personal relationships which have developed between

company ‘personnel and college staff,13

The problems of education
establishing links with industry are generally greatest with respect
to small firms. Where major companies, e.g. British Telecom,
provides a large number of students the courses are usually tailored
to the needs of that company; company training programmes are often
matched to and compatible with, those provided by the college.14
Also the larger companies are more likely to have a training officer

who will acquaint himself with curricular developments. From the

side of education, there is the natural tendency, based on simple
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efficiency, for large colleges to link with large firms, in looking
for student sandwich placements, staff secondments, collaborative

research and consultancy contracts.l’

With small and medium-sized
firms, there is clearly a major problem in establishing communications
as it is difficult for the college to make specific provision for each
employer because of their diversity of interests, and growing numbers.
Also, small firms are widely dispersed throughout an area and

frequently have few staff.16

Recently, the MSC and DES have Assumed the roles of pro-active
brokers or agents, by developing and implementing, for example, PICKUP
and TVEl initiatives to form 1linking mechanisms between school,
industry and adult education. The response of colleges to these
initiatives has been mixed and varied, creating atmospheres of both
enthusiastic and reluctant involvement. When colleges have responded
to the new initiatives in a variety of positive ways, in many cases,
this has been due to the enthusiasm of individuals rather than an

institutional tesponse.17

The 'Technical and Vocational Educational Initiative' (TVEI) has
been described as "the first step towards creating ;n educational
system geared solely to the interests of industry rather than to the
needs of the individual - a system where young people are 'cultivated'
to suit the needs of the economic system rather than educated".18
Its objectives include not only developing, and thereby enhancing the
status of, both technical and vocational education, and attuning

formal education more closely with the world of work, but also
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providing planned work experience; encouraging initiative and
problem~solving abilities; developing new forms of assessment;
providing equal opportunities and avoiding sex stereotyping in
curricular choice; and catering for the full ability range.19 In
general, the main intention of the scheme is to ensure that young
people will acquire qualifications which will be of direct value at
work., Whilst the MSC has denied that TVEI is about premature
vocational choice and specialisation, they see TVEI courses linked to

subsequent training and educational opportunities.zo

The DES PICKUP Programme concentrates upon the growing need for
updating that most valuable resource - the skills of professionals and
other key employees in industry and education. Since 1982, PICKUP

has been aiming to:-

(a) Encourage a major shift in the priorities of colleges,
polytechnics and wuniversities in the direction of adult
vocational updating needs in their region and plan ways of

meeting them.

(b) Promote the development of new types of courses, new materials
and new ways of teaching so that updating needs can be met

effectively and economically.

(c) Build up sources of information so that potential clients in

industry and commerce can discover what is available, and
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providers can make the best use of available materials and avoid

wasteful duplication of effort.2l

In funding FE provision through the afore-mentioned initiatives,
the MSC and DES require engineering departments to relate courses more
directly to the training requirements of industry, Although some
engineering departments have, over the years, built up a good working
relationship with industry (see Tables 4.26 - 4.28, pages 108 - 111 )
the involvement in DES and MSC initiatives has increased the awareness
of local industrial needs other than those covered by traditional

training and further eduction.22

Where departments had made efforts
to strengthen 1links with 1local employers, representatives from
industry were invited to participate in departmental planning/advisory
committees, and a small number of teachers had been seconded to local
firms to update their knowledge and increase their expertise in a
specific skill, e.g. CNC machines. In some cases, where the links
with local firms were particularly good, electronic equipment, albeit

slightly dated, was given to colleges in order to augment existing

departmental stocks,

Of the colleges visited, all but one were rapidly adjusting to
changes brought about by; (a) the overall decline in student
members, (b) the effect of new technology in industrial practice, and
(c) new national educational initiatives.2?3 But, despite many
curriculum innovations being introduced into colleges, many managers
interviewed were concerned that they had little or no influence on

course content even though many were of the opinion that they should
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be involved (see Tables 5.9 and 5.10, pages 130 and 131 ), 1In fact,
in many college, curricular areas have been, at best, loosely planned
to meet what are Sseen as local labour market needs; one or two
representatives of local employers have been  placed on
planning/management committees, but there has been no systematic

24

consultation, Often, curriculum provision in colleges is developed

in response to an immediate situation or set of circumstances with

little or no opportunity for preparation.25

When responding to the needs of local industry, a client-centred
approach is needed in term of both their content and their mode, time
and place of attendance. For these requirements to be met
adequately, there is a demand for curriculum development skills of a
very high level, The contexts in which these skills may have to be

exercised can be broadly divided into three.26

1. Staff may be able to base their provision on already well wunder-
stood programmes, or on bringing together units from the range

of existing qualification-bearing programmes,

2. Where courses have to be designed without precedent for purposes
identified by market research, the operation of course design
becomes much bigger. A job-oriented curriculum will in some
cases be an appropriate solution, where the course content is
jointly planned by industry and the college and is delivered by

staff drawn from both,
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3. Where the principle requirement is for short and ad hoc
programmes, existing material has to be edited and re-ordered so
as to provide a coherent and meaningful course, yet one which is

not too long or inappropriately intense.

Since very few engineering departments in the sample had established
procedures for curriculum review and evaluation, discussion of
curricular issues, when it took place, was usually informal. This
problem was compounded by the lack of liaison and co-operation between
teaching staff in identifying common areas of the taught syllabus,.
This wultimately meant that there was much duplication and an
artificial lengthening of courses and many deficiencies in the
interpretation and development of technical aspects of the curriculum.
A number of the colleges visited tended to simply offer those courses
which were considered by many to be traditional and involved a
curriculum which had been inherited, thus making it convenient for
staff to teach year after year. Many new courses on offer resulted
from the interests and skills of new members of staff, leaving some
older teachers to happily continue to teach established courses in the
"traditional way". Many older members of staff (60.4% of the sample
were aged 45 years or more - see Table 4,2, page 61 ) were often
incapable of providing any new initiatives, or indeed to teach on
courses which involved microprocessor knowledge or skills since 74.1%
of the sample teachers had not been in industry, nor had any full-time
industrial experience for eleven or more years (see Table 4.6, page
71). A traditionally accepted means by which teachers in further

education can keep in touch with recent developments in their subject
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area is by subscription to a professional body or institute.
However, of the total number of teachers sampled in the selected
college departments, 67% were not, nor ever had, been members of a
professional institute other than a trade wunion. The problem of
ensuring that teachers have sufficient knowledge and expertise to meet
the needs and requirements of local industry is not only common to the
North East, but also to other regions nationwide. In a recent
report, it was pointed out that "the performance of up to one fifth of
the institutions visited was judged to be adversely affected by a
shortage of appropriately experienced 1lecturers. This problem
appeared to centre less upon absolute numbers and more upon the
capacity of lecturers to adapt to changing demandS...csseecceece. and
in acquiring the knowledge and skills related to computers and other
newer kinds of technological equipment".27

The unprecedented rise of microelectronic technology has meant
that, more than ever, there is an urgent need for forward manpower
planning and as microelectronics is still a relatively new science,
changes in its design, construction and applications are likely to be
with us for many years to come. Because of this state of change due
to ever increasing research and development, all education and
training courses must be made highly flexible and regular updating and
training of teaching staff must necessarily take place. In order to
compete with external agencies and to satisfy the requirements of the
Manpower Services Commission (now the Training Commission) in terms of
course provision, the FE sector must recognise the importance of

continuous training and retraining of teaching and support statf,28
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Very few of the departments sampled had a formal procedure for
identifying or meeting the in-service needs of staff (see Table 4.23,
page 101). There were, invariably, signs of ad hoc staff development
policies by management and a tendency on the part of staff to write
their own career patterns and to self-select themselves for

updating/retraining courses.

Over the past decade, FE teachers have had to cope with An
unprecedented rate of change "with little opportunity for preparation,
scant resources and without appropriate staff development or a clear
national or regional framework of objectives",29 and whilst some have
coped well, others, particularly those with long service, had found

adaption difficult.30

For, although a substantial proportion of FE
teachers had some form of commercial or industrial experience, little
of it was recent3l (see Table 4.6, page 71). Teaching staff were,
by and large, reasonably well qualified in their subject discipline
(even though industrial experience was dated), and 82-88% had some
form of teaching qualification (see Table 4.4, page 65 and Table 4.5,
page 69 ). However, because of limited long-term in-service staff
development, there was a surplus of staff with traditional
manufacturing and 'heavy-current' experience and a pronounced shortage

in the new technology areas, particularly micro-processor and micro-

electronic engineering.
Staff development units were said to exist within their college

by 86% of the sample of FE teachers (see Table 4.22, page 99 ).

Whilst staff development took place in one form or another in most of
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the engineering departments visited, often its success very much
depended on the initiatives of individual members of staff as there
was rarely a systematic college process which identified course or
personal development needs (see Table 4.23, page 101)., Most college-
operated staff development programmes were based upon a college
development plan which was funded by a DES Educational Support Grant.
The contents of such plans should, of course, be based upon the
identified needs of individual lecturers, the needs of departments and

the needs of the college's national priorities.32

Whilst staff
development will vary slightly from college to college, depending upon
funding, staff expertise and college imperatives, a programme for
action may give priority to each of the following suggested

areas/projects:33

(a) Teacher Profiles - the development of a Teacher Profiling system

which identifies strengths and weaknesses.

(b) Teachers into Industry - identification of needs and the place-

ment of teachers into local industry.

(c) Education and Industry Workshops -~ a series of two to three hour

workshop style sessions with teachers and managers combining and
stating problems and concerns over such matters as curriculum,

teaching methods and equipment.
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(d) Teacher Resource Centre - maintaining and developing a centre of

information and materials on national and local industries and

organisation,

(e) Tape Slide Packages and Videos - provided by the teacher/manager

partnership on a variety of relevant topics and to include those

made by the partnership itself.

(f) Publications - produced by the partnership on a variety of

relevant items such as; vocational education/training
developments, new Government initiatives, and a comprehensive
resource directory describing 1local companies and giving a list
of activities supported by them.

¢34

(g) Industrial Liaison Uni - to manage and administer the combined

activities of research, consultancy, short courses, publicity and

marketing services.

In response to this increased work load and commitment, staff at
all levels should become involved and therefore it is necessary to
encourage and motivate as well as providing incentives in the form of

time-table and financial assistance.

This research study sought to determine the industrial
developments in microelectronic technology in local industry and the
implications this has for further education departments of electrical

and electronic engineering in the North East Region. Whilst it is
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recognised that there are obvious shortcomings and limitations in a
broad-based study which examines an industry consisting of more than
one sector, and the relationship between that industry and the local
providing colleges of further education, nevertheless, an important
outcome has been a highlighting of the limited amount of training
given and the lack of training provision for many of the sample
respondents. Further, there was much evidence of a very severe lack
of liaison between the two sample areas, i.e. industry and FE, which
ultimately led to a lack of co-ordination and inevitable disjunction
between in-company training programmes and those on offer by the local
providing colleges of further education. This meﬁnt that each
training programme attended was often thought of as a separate entity
by students and not as an important part of the total training
process. In many cases, this situation very often led to the
teaching and planning of "traditional” courses with much duplication
and misuse of resources, resulting in inevitable time-wasting and an
artificial lengthening of a training programme, Also, forward
planning of training programmes by both industry and FE was less in
evidence than one might have hoped for, with the result that any
changes/updating of the taught curricula would only be implemented

when an immediate problem came to light.

In many sectors of industry, rapid advances in manufacturing-
techniques due to developments in microelectronic technology have coﬁe
to mean that education and training establishments must accept that
change is the normal state, and that they must respond accordingly if

they are to be successful in a society which has total disregard for
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long standing traditional working practices.35

Colleges of further
education must remain flexible and open to the ever-changing demands
made upon them by clients in industry. Industry, on the other hand,
must do. its part by articulating a much more detailed statement of its
needs and make its voice heard at a higher level than has hitherto
been the case. Effective mechanisms and increased methods of
communication have to be made available in order to ensure that the
needs of local industry are well known to potential trainers and that
they are allowed to be developed in relation to the training provision

required, and these must be in accordance with modera working

techniques and industrial trends.
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APPENDIX I

PROFESSIONAL INSTITUTES SUBSCRIBED TO BY THE SAMPLE TEACHERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY




TABLE I.1l.

PROFESSIONAL INSTITUTE STATUS OF TEACHERS IN

ELECTRICAL/ELECTRONIC ENGINEERING

(Q.11)
PROFESSIONAL INSTITUTE STATUS OF NUMBER OF
SAMPLE TEACHERS POSITIVE %

RESPONSES
MIELECIE 12 20.7
T.ENG (CEI) 3 5.2
MIMC (Inst. of Measurement and Control) 2 3.5
AMBCS (British Computer Society) 2 3.5
C.ENG 1 1.7
MIERE 1 1.7
MSERT 1 1.7
MIME (Inst. of Marine Engineers) 1 1.7
FIMMEE (Inst. of Mining Mech./Elect.Eng.) 1 1.7

Total number of teachers in sample = 58

Of those teacher respondents (33%) who subscribed to a
professional institute, the increased number of positive responses was
due to the fact that some actually subscribed to more than one

institute.
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APPERDIX II

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY




TABLE II.1

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY

(Q.9)

SUBJECT SPECIFIC QUALIFICATIONS HELD NUMBER OF
BY SAMPLE MANAGERS IN THE SELECTED POSITIVE %

INDUSTRY RESPONSES
City and Guilds 14 33.3
ONC 8 19.1
HNC 7 16.7
B.Sc. 4 9.5
HND 1 2.4
M.Sc. 1 2.4
B.Sc.(Hons) 1 2.4
Post grad. qualification in automation technology 1 2.4
British computer studies (part 1) 1 2.4

Total number of managers in sample = 42

0f those manager respondents (69%) who held a subject specific

qualification, the increased number of positive responses was due to

the fact that a large proportion held more than one qualification.
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APPENDIX IIl

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY




TABLE III.1

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY

(Q.13)

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY NUMBER OF

SAMPLE MANAGERS IN THE SELECTED INDUSTRY POSITIVE

RESPONSES
City and Guilds (Gas Fitting) 1
BEC National Cert. (Business Studies) 1
Soccer Coach/Referee 1
Diploma in Personnel Management 1
Diploma in Mathematics 1
B.Sc. (Metallurgy) 1
Training Officers Certificate 1
Certificate in Industrial Relation Studies 1
B. Tech, (Applied Biology) 1
B.Sc. (General Degree) 1
Royal School of Music 1
Certificate in Industrial Management 1
Diploma in Industrial Management 1
B.Sc. (Management Studies) 1
City and Guilds FE Teachers Certificate 1

Total number of managers in sample = 42
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APPENDIX IV

STRUCTURED INTERVIEW QUESTIONNAIRE USED WITH SAMPLE TEACHERS

IN ELECTRICAL/ELECTRONIC DEPARTMENTS OF LOCAL COLLEGES OF

FURTHER EDUCATION IN THE NORTH EAST REGION




Structured Interview - Questionnaire
for Teachers in Further Education
Teaching on Electrical and Electronic

Engineering Courses
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Interview Number

Index Number

Date of Interview
(Record day and month)

Category of Respondent
Manager in Industry

Teacher in F.E.

College Reference
(if applicable)

Firm Reference
(if applicable)
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SECTION ONE: ‘'PERSONAL DETAILS AND INDUSTRIAL EXPERIENCE'

Q.1  GENDER

If a MALE - enter 1 in the box
If a FEMALE - enter 2 in the box

Q.2 AGE

Write the code number corresponding to the
respondent's age group in the box.

(a) under 25 - enter 1
(b) 25 - 34 - enter 2
(c) 35 - 44 - enter 3
(d) 45 - 54 - enter 4
(e) 55 - 65 - enter 5

Q.3  PRESENT GRADE OR POSITION

What is your present feaching grade/position
in this college?

(a) H.0.D. or higher - enter 1
(b) Principal lecturer - enter 2
(c) Senior lecturer - enter 3
(d) N - enter 4
(e) L1 - enter 5
(f) Temporary member

of staff - enter 6
(g)  Part-time member

of staff - enter 7
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Q.4

Q.5

Q.6

YEARS EMPLOYED AT PRESENT COLLEGE/INSTITUTE

How many years have you been employed in your present
college/institute?

(a) 0 - 1year - enterl
(b) 2 - 5 years - enter 2
(c) 6 - 10 years - enter 3
(d) 11 - 20 years - enter 4§
(e) More than

20 years - enter 5

CATEGORY OR STATUS OF TEACHING INSTITUTE

State the category or status of your present
teaching institute.

(a) Higher Education Institute
(including Polytechnics) - enter 1

(b) Further Education Institute - enter 2

YEARS SPENT TEACHING FULL-TIME IN FURTHER EDUCATION

State the total number of years that you have taught
full-time in further education.

(a) 0 - 1 year - enterl
(b) 2 - 5 years - enter 2
(c) 6 - 10 years - enter 3
(d) 11 - 20 years - enter 4
(e) More than

20 years - enter 5
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Q.7

Q.8

MAJOR TEACHING SUBJECT(S

What is/are your major teaching subject(s)

Record

HIGHEST SUBJECT QUALIFICATION AND
TIME SINCE OBTAINING QUALIFICATION.

Write in the box the number corresponding

to the highest subject qualification you hold

and time lapse since obtaining it.

Qualification in
Teaching Subject

Years since obtaining
Qualification

0-2 |2-4 |5-7 |8-10 |11 or

More
Higher Degree 1 2 3 4 5
First Degree 6 7 8 9 10
HND/HNC 11 (12 | 13 | 14 15
OND/ONC 16 | 17 |} 18 | 19 20
Higher TEC/TEC 21 122|123 | 24 25
C & G Full Tech.Cert 26 | 27 | 28 | 29 30
Other (Specify Below) 31 | 32133 34 35
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Q.9

Q.10

Q.11

HIGHEST TEACHING/EDUCATION QUALIFICATION AND
TIME SINCE OBTAINING QUALIFICATION.

Write in the box the number corresponding to the
highest teaching/education qualification held and
time lapse since obtaining it.

Qualification in Education

Years Since Obtaining
Qualification

0-1 [2-4 |5-7 |8-10 |11 or
More
Unqualified 0 0 0 0 0
Higher Degree 1 2 3 4 5
First Degree 6 7 8 9 10
DAES/Dip.FE 11112 | 13 14 15
Cert.Ed (In-Service) 16 | 17 | 18 19 20
Cert.Ed (Pre-Service) 21 | 22 | 23 24 25
City & Guilds Teacher's
Cert. 26 | 27 | 28 29 30
Other (Specify Below) 31132} 33 34 35

Are you a member of a professional institute?

If YES - enter 1
If NO - enter 2

If the response to Q.10 is YES please state

which institute(s).

Record
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Q.12

Q.13

Q.14

INDUSTRIAL EXPERIENCE AND TIME SINCE LEAVING INDUSTRY

Write in the box the number corresponding to the number of
years spent in and time lapse since leaving industry.

Years Spent in Industry |Years Since Last in Industry

Over
0-1 |2-5 |6-10 |11-20|20

0- 1 1 |2 |3 |a& 5

2- 5 6 7 8 9 10
6 - 10 11 |12 13 14 15
11 - 20 16 |17 18 19 20
Over 20 21 |22 23 24 25

State the number of Institutions in which you have worked
as a lecturer in further education.

(a) 1-2 - enter 1
(b) 3-4 - enter 2
(c) 5-6 - enter 3
(d) More than

6 - enter 4

YEARS SPEND IN PRESENT POSITION

For how many years have you been employed in
your present position/grade.

(a) 0 -2 years - enter 1
(b) 3 - 5 years - enter 2
(c) 6 - 9 years - enter 3
(d) More than

9 years - enter 4
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Q.15

Q.16

JOB FUNCTION(S)

State the main function(s) of your present job.

Record

STAFF _RESPONSIBILITY

State the numbér of staff who are directly
responsible to you.

(a) None - enter 1
(b) 1-9 - enter 2
(c) 10 - 19 - enter 3
(d) 20 - 49 - enter 4
(e) 50 or

more - enter 5
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SECTION TWO:

'MICROELECTRONIC TECHNOLOGY AWARENESS,
IMPLEMENTATION AND EMPLOYMENT EFFECTS'

Q.17 How has computerisation affected the Electrical/
Electronic Industry in relation to each of the
following:

Use the five point Likert scale when scoring.

Very Greatly | 1 2

w
-
wm

Very Greatly

Increased Decreased

(a)

(b)

(c)

(d)

(e)

NOT AT ALL

Employment levels

Skill requirements of the workforce

Problems of recruitment

Training requirements

Efficiency in completing task
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Q.18

Q.19

In your opinion, is is important for effective
introduction that any new system/equipment be
clearly understood by all concerned?

If YES - enter 1
If NO - enter 2
Uncertain - enter 3
Other - enter 4 and specify

Record

In your opinion, is it important to give all
staff the knowledge and skill which will be
required directly as a result of

computerisation?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

Other - enter 4 and specify
Record
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Q.20 - Q.25 Very Important - enter 1

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Important - enter 2
Not Important - enter 3

How would you rate the importance of the following
in ensuring good communication with employees so
that they:

Understand the reasons for introducing the new
system/equipment.

Are given an understanding of the new
system/equipment.

Are given the opportunity to express anxieties
and receive answers to their queries.

Have a chance to make a contribution to the
changes.

Can participate in in-company training sessions for
managers and staff to give a general understanding
and awareness of computerisation.

Can participate in external (e.g. in F.E.) training
sessions for managers and staff to give a general
understanding and awareness of computerisation.
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SECTION THREE: ‘'IN-SERVICE TRAINING AND COURSE
PREFERENCE'

Q.26 Do you consider that continuous training and
retraining of staff in the Electrical/Electronics
Industry is essential?

If YES - enter 1
If NO - enter 2
Uncertain - enter 3

Q.27 1If the response to Q.26 is NO give reasons.

Record
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Q.28 If the response to Q.26 is YES state which
organisation(s) should be responsible for
providing such staff training

Use the five point Likert scale when scoring.

Very Definitely 11213]|4]5
Responsible

=

<

&

(=}

=

e}
(a) Individual Employers

(b)

(c)

(d)

(e)

(f)

LEA'S

Unions

MSC/Government bodies

Combination of providing bodies

Other - please specify

Very Definitely
Not Responsible
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Q.29 State the number of in-service, non-certificated,
courses on education (pedagogic skills) attended
in the last 5 years and the time lapse since last
course attended.

Number of Years Since
Last Attended Course
Number of Courses Attended
0-1 |2-3 |4-5 |More
than 5
0 0 0 0 0
1 1 2 3 4
2 5 6 7 8
3 9 |10 |11 12
4 13 |14 |15 16
5 17 |18 {19 20
More than 5 21 |22 |23 24

Q.30 What was the average time duration of such
educational courses?

(a) Less than 1 day - enter 1
(b) 1 - 2 days - enter 2
(c) 3 - 4 days - enter 3
(d) 5 - 6 days - enter 4§

(e) More than 1 week - enter 5 and specify
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Q.31

Q.32

How many of these educational courses were
concerned with the introduction and
application(s) of computerisation in

education?

(a) None - enter 1

(b) 1-2 - enter 2

(c) 3-4 - enter 3

(d) 5 or more - enter 4 and specify

How would you rate the usefulness of such
courses?

Use the five point Likert scale when scoring.

Very Useful 112

w
4
[$,}

Not Very Useful

UNCERTAIN
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Q.33 State the number of in-service, non-certificated,
courses on subject matter/technological advances
attended by you in the last 5 years and the time
lapse since last course attended.

Number of Years Since
Last Attended Course
Number of Courses Attended

0-1 |2-3 |4-5 [More
Than 5

0 0 0 0 0

1 1 2 3 4

2 5 6 7 8

3 9 |10 |11 12

4 13 |14 |15 16

5 17 |18 |19 20

More than 5 21 |22 |23 24

Q.34 What was the average time duration of such
subject matter courses?

(a) Less than 1 day =~ enter 1
(b) 1 - 2 days - enter 2
(c) 3 - 4 days - enter 3
(d) 5 - 6 days - enter 4
(e) More than 1 week - enter 5 and specify
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Q.35

How would you rate the usefulness of such
courses?

Use the five point Likert scale when
scoring.

Very Useful 1] 2

w
E -]
(8]

Not Very Useful

UNCERTAIN

Q.36 - Q.40 Very Important - enter 1

Q.36

Q.37

Q.38
Q.39

Q.40

Important enter 2

Not Important enter 3

If in-service courses, not leading to a
certificate, were to be provided, how would
you rate the importance of the courses
listed below:

Courses concerned with recent technological
and industrial developments in your
teaching subject.

A period of secondment in industry for
retraining/updating of teaching subject.

Educational methods and teaching skills.

Management and/or Administration skills.

Other areas - please specify

Record
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Q.41 - Q.50 Very Often - enter 1

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Often - enter 2
Sometimes - enter 3
Not Very Often - enter 4
Never - enter 5

How do you keep up to date with recent developments
in your subject area?

List, using the above scoring code, the regularity
with which you use each of the following methods.

Consult magazines/journals published by a
professional body.

Read magazines/journals published every
week or month (periodicals).

Consult text books.

Visit exhibitions.

Ask other members of staff.

Staff room chat

Ask students

Liaison with industry.

Undertake/supervise research in a specific
industrial subject/field

Other - please specify
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Q.51

Q.52

Is there, in your college, a Staff Development
Unit? '

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

Have you been interviewed or formally appraised
over the last five years in order to discuss
personal and academic development?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3 and specify

If the response to Q.52 is NO skip to Q.55
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Q.53 Formal Appraisal of Teachers in

Colleges of Further Education.

State the number of appraisal interviews
attended in the last 5 years and the time

lapse since the last interview.
Place appropriate number in the

box.

Time Since Last Appraisal Interview
Number of Appraisal (in Months)
Interviews
0-3 |4-6 |7-12 |13-18 [19-24 |More
than
24
0 0 0 0 0 0 0
1 1 2 3 4 5 6
2 7 8 9 10 11 12
3 13 114 |15 16 17 18
4 19 |20 |21 22 23 24
5 25 |26 |27 28 29 30
More than 5 31 (32 |33 34 35 36

58

Q.54 Effectiveness of Appraisal Interview

Place appropriate number in the box.
After Appraisal was there an |Was Training/Retraining
Identifiable need for Carried Out
Training/Retraining
NO YES
NO 1 2
YES 3 4
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SECTION FOUR: ‘'LIAISON BETWEEN LOCAL INDUSTRY AND

Q.55

Q.56

Q.57

COLLEGES OF FURTHER EDUCATION'

Have you at any time during the last two years
been consulted by local industry about the
content and organisation of courses?

If YES - enter 1

If NO - enter 2

Have you at any time during the last two years
consulted local industry about the content and
organisation of courses?

If YES - enter 1

If NO - enter 2

In your opinion should employers contribute to
content and organisation of courses, related
to their industry, being offered by your
college?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3
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Q.58

Q.59

Q.50

If the response to Q.57 is NO give reasons.

Record

In your opinion, is there a satisfactory
lTiaison between your college of further
education and the Electrical/Electronics
Industry?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

If the response to Q.59 is NO 1ist ways in
which the 1iaison between colleges of
further education and industry could be
improved.

Record
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APPENDIX V

STRUCTURED INTERVIEW QUESTIONNAIRE USED WITH SAMPLE MANAGERS

IN THE ELECTRICAL/ELECTRONICS INDUSTRY IN THE NORTH EAST REGION




Structured Interview - Questionnaire
for Senior Management, Personnel/Training Officers,

Supervisors in the Electrical/E]eétronics Industry.
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Interview Number

Index Number

Date of Interview
(Record day and month)

Category of Respondent

1]
—

Manager in Industry

1]
n

Teacher in FE

College Reference
(if applicable)

Firm Reference
(if applicable)
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SECTION ONE: 'PERSONAL DETAILS AND INDUSTRIAL
EXPERIENCE'

Q.1 Gender
If a MALE - enter 1 in the box
If a FEMALE - enter 2 in the box

Q.2 Age

Write the code number corresponding to the
respondents age group in the box

(a) under 25 - enter 1

(b) 25 - 34 - enter 2
(c) 35 - 44 - enter 3
(d) 45 - 54 - enter 4§
(e) 55 - 66 - enter 5
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Q.3

Q.4

Present Grade or Position

What is your grade/position in this Company?

Enter code number in the box provided

(a) Director - enter 1
(b) General Manager - enter 2
(c) Divisional Manager - enter 3
(d) Personnel Manager - enter 4
(e) Training Manager - enter 5
(f) Personnel Officer - enter 6
(9) Training Officer - enter 7
(h) Supervisor - enter 8

(i) Other - enter 9 and specify job title.

Years Spent in the Electrical/Electronic
Industry.

For how many years have you been employed in the
Electrical/Electronic Industry?

(a) 0 - 1 year - enter 1
(b) 2 - 5 years - enter 2
(c) 6 - 10 years - enter 3
(d) 11 - 20 years - enter 4
(e) 21 - 40 years - enter 5
(f) Over 40 years - enter 6
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Q.5

Q.6

Category or Status of Employer

State the main nature of your employer's
business.

(a) Electrical/Electronic Engineering -

(b) Microelectronics/Computer
Manufacturing -

(c) Telecommunications -
(d) Electrical Maintenance/Servicing -
(e) Mechanical Engineering -
(f) Instrumentation -
(9) Electrical Installation -
(h) Production Engineering -

(i) Other - enter 9 and specify

Years Spend in Present Position.

How many years have you been employed in your
present position?

(a) less than 1 year - enter 1
(b) 1 - 2 years - enter 2
(c) 3 - 4§ years - enter 3
(d) 5 - 6 years - enter 4
(e) 7 - 8 years - enter 5
(f) 9 - 10 years - enter 6
(g) Over 10 years - enter 7 and specify

184
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Q.7 Job functions

State the main function of your present job.

Record

Q.8 Staff Responsibility

State the number of staff who are directly responsible

to you.

(a) none - enter 1
(b) 1-9 - enter 2
(c) 10 - 19 -~ enter 3
(d) 20 - 49 - enter 4
(e) 50 - 99 - enter 5

(f) 100 or more - enter 6

Q.9 Qualifications

Do you hold any recognised qualification(s) in the
field of electrical/electronic engineering?

If YES - enter 1
If NO - enter 2
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Q.10

Q.11

Q.12

Q.13

Q.14

If the response to Q.9 is YES please
state the qualification(s) you have.

Record 1.
2.
3.
4.

Are you a member of a professional institute?
If YES - enter 1
If NO - enter 2
If the response to Q.11 is YES please give
the name of the institute(s)
Record 1.
2.
3.
4,
Do you hold any qualification(s), either by
election or by examination, other than those in
electrical/electronic subjects already specified?
If YES - enter 1
If NO - enter 2
If the response to Q.13 is YES please
state your qualification(s)
Record 1.
2.
3.
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SECTION TWO: ‘MICROELECTRONIC TECHNOLOGY

Q.15

Q.16

Q.17

AWARENESS, IMPLEMENTATION AND
EMPLOYMENT EFFECTS'

Have either you or your company been affected by
technological changes and innovation during the
last 5-10 years?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

Has your company installed any new machinery or
equipment within the last 5 years?

If YES - enter 1

If NO - enter'Z

Uncertain - enter 3

If your response to Q.16 is YES does the construction
of this new machinery or equipment utilise
computerisation.

If YES - enter 1

If NO - enter 2

Uncertain - enter 3
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Q.18 How has computerisation affected your company
in relation to each of the following:

Use the five point Likert scale when scoring.

VERY GREATLY
DECREASED

VERY GREATLY 1 2 3 4 5
INCREASED —
—
L~ o
=
|—
e
(a) Employment levels
(b) Skil1l requirements of the workforce
(c) Problems of recruitment
(d) Training requirements
(e) Efficiency in completing task
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Q.19

Other

Q.20

In your opinion, is it important for effective
introduction that any new system/equipment be
clearly understood by all concerned?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

- enter 4 and specify

Record

In your opinion, is it important to give all staff the
knowledge and skill which will be required directly as
a result of computerisation?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

Other - enter 4 and specify

Record
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Q.21 - Q.26 Very Important - enter 1

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Important - enter 2

Not Important - enter 3

How would you rate the importance of the
following in ensuring good communication
with employees so that they:

understand the reasons for introducing the new
system/equipment

are given an understanding of the new
system/equipment

are given the opportunity to express anxieties
and receive answers to their queries

have a chance to make a contribution to the
changes

can participate in in-company training sessions
for managers and staff to give a general
understanding and awareness of

computerisation

can participate in external (e.g. in F.E.)

training sessions for managers and staff to
give a general understanding and awareness

of computerisation

With the introduction of computerisation what new
skil1(s) and knowledge will be required by
employees in your company?

Record
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Q.28

Q.29

Q.30

Is your company experiencing difficulties in
employing sufficient numbers of computer
skilled personnel at all levels?
If YES - enter 1
If NO - enter 2
Uncertain - enter 3
If the response to Q.28 is YES please state
which jobs are the most difficult to
fill/recruit
Record 1.

2.

3.

4,
What are the long term plans for your company

in terms of technological developments?

Record
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SECTION THREE:  "'IN-SERVICE TRAINING AND COURSE
SELTIUN TWREE-  2Eo9niv-uk TRAINCNG ART ARt

Q.31

Q.32

Q.33

PREFERENCE
Does your company offer in-service training
courses for its employees?
If YES - enter 1
If NO - enter 2

Uncertain - enter 3

If the response to Q.31 is NO skip to Q.34

Are these training courses compulsory for:

(a) all of the staff - enter 1

(b) only certain sectors of the staff
- enter 2

(c) not compulsory - enter 3

If your response to Q.32 is 2 please
specify.

Record
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Q.34 Do you consider that continuous training and
retraining of staff in the Electrical/Electronics
Industry is essential?

Q.35

If YES - enter 1

If NO

- enter 2

Uncertain - enter 3

In your opinion which organisation(s) should be
responsible for providing such staff training?

Use the five point Likert scale when scoring.

VERY DEFINITELY VERY DEFINITELY

RESPONSIBLE 1 2

(a)

(b)

(c)

(d)

(e)

(f)

4 5 | NOT RESPONSIBLE

UNCERTAIN| w

Individual employers

LEA'S

Unions

MSC/Gov't bodies

Combination of providing bodies

Other - please specify
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Q.36 State the number of in-company courses
that you have attended

Q.37

(a)
(b)
(c)
(d)
(e)
(f)
(9)

None
1..

3 -
5

1
(o] [<)] Lo [aV]

7..
9 - 10
Over 10

enter
enter
enter
enter
enter
enter

enter

over the last 5 years.

1

S wnN

6

7 and specify

If the response to Q.36 is 1 skip to Q.40

How many of these in-company courses were
concerned with recent developments and

applications of microelectronics/computerisation?

(a)
(b)
(c)
(d)

None
1-2
3-14

5 or more

- enter 1

enter 2
enter 3

enter 4
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Q.38 What was the average time duration of such
in-company training courses?

(a) Less than 1 day - enter 1

(b) 1 - 2 days - enter 2
(c) 3 - 4 days - enter 3
(d) 5 - 6 days - enter 4
(e) More than 1 week - enter 5 and specify

Q.39 How would you rate the usefulness of such courses?

Use the five point Likert scale when scoring.

VERY USEFUL 1 2 4 5 NOT VERY

USEFUL

UNCERTAIN | ¢

Q.40 Have you attended any other course(s) on subject
updating, outside of your company but not in a
college of Further Education?

If YES - enter 1

If NO - enter 2

If the response to Q.40 is NO skip to Q.45
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Q.41 How many of these courses have you attended
over the last 5 years?

Q.42

(a)
(b)
(c)
(d)
(e)
(f)
(9)

None
1 -
3 -
5 -
7 -

9 -

o o & N

10

More than

enter 1
enter 2
enter 3
enter 4
enter 5
enter 6

10 - enter 7 and specify

List the organisation(s) which sponsored the
course(s) that you attended on subject matter

updating.
Record 1.
2.
3.
4,
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Q.43 What was the average time duration of such

courses?

(a) Less than 1 day
(b) 1 - 2 days

(c) 3 - 4 days

(d) 5 - 6 days

(e) More than 1 week

enter 1
enter 2
enter 3
enter 4

enter 5 and specify

Q.44 How would you rate the usefulness of such courses?

Use the five point Likert scale when scoring

VERY USEFUL 1 2

w

4 5 NOT VERY
USEFUL

UNCERTAIN

Q.45 Have you attended any external course(s) in
microelectronics/computerisation at a local
college of Further Education?

If YES - enter 1
If NO - enter 2

If the response to Q.45 is NO skip to Q.49
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Q.46 How many of these Further Educational
courses have you attended in the last

Q.47

Q.48

five years?

(a) None - enter
(b) 1-2 - enter
(c) 3-4 - enter
(d) 5 or more - enter

What was the average time
these courses?

(a) Less than 1 day

(b) 1 - 2 days
(c) 3 - 4 days

(d) 5 - 6 days

(e) More than 1 week

How would you rate the us
courses?

1
2
3

4 and specify

duration of

enter
enter
enter

enter

N AW N e

enter 5 and specify

efulness of such

VERY USEFUL 1 2

w
E-}
[3))

NOT VERY
USEFUL

UNCERTAIN
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SECTION FOUR:  'LIAISON BETWEEN THE INDUSTRY
AND LOCAL COLLEGES OF FURTHER
EDUCATION"

Q.49 Have you, at any time during the last two years,
been consulted about the content and organisation
of courses being offered by local colleges of

Q.50

Q.51

Q.52

Further Education?

If YES - enter 1

If NO - enter 2

In your opinion should employers and senior
staff contribute to the content and
organisation of courses offered by local
colleges of Further Education?

If YES ~ enter 1

If NO - enter 2

Uncertain - enter 3

Is there, in your opinion, a satisfactory
Tiaison between local colleges of Further
Education and your industry?

If YES - enter 1

If NO - enter 2

Uncertain - enter 3

If the response to Q.51 is NO 1ist the ways
in which 1iaison between industry and local
colleges of Further Education could be

improved.

Record
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APPENDIX VI

DATA AND STATISTICAL ANALYSIS OF TEACHER QUESTIONNAIRES




o~ oy

Loced

<L 000
ORI
QL

-H--H"” i 1

I PRETRTIY)

354030 20 3¢
35 35 3t 3¢
364535 3 45
3 E3E 38 42
35636 4 4%
5% 3¢ 3¢ 4%
38 3R 48 4L 3¢
34382 38 37

vt o=t v vef vl
Ll ol oY
[alelmynle
HH VI HTI T} ]
oo e?

e 3E3E I g6
2%%%*?4%4?

b4 3t
if Fdc 4 ‘l‘

. 3032 33 0,
'ﬁ")Hf' 1(' -'('
3t 3t b 4 4

3¢ 46 3¢ 3¢ -

v vl v v
fod > Nl o - g
coafoQ
[LRTVBILAFTR L))
[vas winle]

BE 2% 3¢ 35 4

rdvdrt o vt
[ 4
ooeno
(IS THTIT]
O FCE

it

*
%
ek
e

Hesieslole ey

1

Fedenzsh ek
e siedieoje slevie

»f
&

e e sieiesiesk
sk el one

1
1
1
1
1

[A a4
ooOCon
LRy TR TR TAFTY]

36303k ¥

*
*
*
x
%

dekdefesledz

WAL W
A Qi v lo

Sessok ek ok ok R gk dok o ok ok
siedssie i o e e ol de e e ok ke e ek e o
s st et ek ke e ok e kol e e
esieofe e foe sk e sk et ookl ook s de e ke B
segakaieoot dok ok ootk ik doog ok RS R Rk

5 e300 m ol
©0 OG 0on 02

10 e 0 o
Unyuniilg

oy, -

MM e

o €0 0000 0
OO0
[ IXIXITINT)
N InInAn
ettt

OoOO0
010000
o €O 000
v et

m e ol
OO0
iade Doty be!

ol el ot
o V4 e
=L of oL =X
bt
Vi

200

ENTERED FROM DURCMTS

2312 CARMS,

AT 15:¢2

0 CARNS PUNCHED,

£S5,

JOB STATISTICS

2312 LTIN

ITH YM/ZATS

FOR

2.1
Durhan

o
o
(73}
[T 1]
g
It

(42N o

License Mumbar 1247

University of Durham

For

Zremplay 8
k
s
n
4
0
a
5
i

agrade ‘7
ofinst 135
tr

TCnneL m

27 in
retrain
sery 41-42 aav

smratse
text

2_49 te

57 exhi
sdunit 45
ampcon T2

66
d 71

MO ¥ IO
¥ E U8 Qe
®rd b
Y- Cnles BT

Y=ottt O
3R

o

-
Y

conin

peri.
otharea

G
RaY FIL

L
:
-1
ar
EITIBVt
55
T

ACH:
2
1

a3s
resear 62

E="TE
id1 1
itim

rs
etef

ib

b3

456-47
2
69 beencon

a
8
3 6

noaprais 57-68 efaprais

IM1ISPSS 7/ Najy
2|
h
45 sminservy
52 area 54 n
ude 61 liai

=
-

52 admin
5

admet 44 edrate

edmath
chat 60

COONOOCOGLOOCICG

AN IO NS e 0
e

F E TOMISPSS.

s

=ZCORD

-
“

WILL

DATA LIST STATEMENT

E ABOVE

TH



http://azrcir.ee
http://ll
http://IUt
http://U-

™ c

D

3

4INTH

TR e R T T AT T R,

LA "

TORMAT

END

'y
.
i
g
i
1
1
!
t
:
i
:
y
]
!
]
n‘
i
:

LOLOOOUOOOILOOTDOALIGOCROADCOOUCIOONIYD

OO et v 1) oh et g OO 1 TN ol 1 et verd vmd 3t et of ot v e wof 0o vb o v ol ol el vmd e e et

WAL GL e AL L P B ML 1 0L B D e B AL L L Lt

IO =63 Gy QY OIF N PO 0N 0wl NI AN D GO D et N IO AN SO 0O R O 6N
Ll e L Tl b L LT T D D T A T I TN T T T T T TR TR T DAY TAr TLa kS o o

N O P60 ON C vt (N NI ES C €5 vt (RIS 1N D 00 05 S vt -4 00 1A e C2 0N G e
111111122222222227.—5.ﬁ9J3703?.-33q«~4l.-‘

lalalalal ol alu e lalalull ol o lo kol alal ol ul ool ol Lt L L I e D L TRt

h

> TEPF-= LT o 08 [ N7,
€ ErFir Pl JedBoi  pabide D = Cr.
wd P b= 2T = N RS Qe D L M = A Z 0. -~
WN. D &l Jod- N MU WL CAATID M= T =L & PHEEWV)
QEM R IU LZO W I IULIL =N 0L L 0O oz
XL W L b~ D2 O SN == = Qe = D M Z QO b = D s O SE
LD P R XTI O = IMWMIUU L R e 2 Z O Z M W2 W ST V) - O
IISRGYSYSEPINYSHHMMMUSIUACIERILUMC.JE

E

QACICOOO I TN OO IO OOCHC D

et Crd vl el v dvied el et et e vt e o) o eeledet O vd sd g f vt vt

(S LAY L 0 TN LA L 0 S L0 O TN VY LY b VI T A 00N O O U [ L PO T

B =N = NI R ADP= L (N e C AT I (D OV v N
S SN N S S U IANTALUIA NN LN DO WO 0D N0 O P P

I N QOO v IINE L OO D O et N (Y T N B Cre-i D
AT NPT S N AT AN L IO WD K \D O D O DG D A P = P P

vt eirt et e el e e e e e e el e et et e e e e e e

> Vivd w

L > < HiHZ -
ol U P T TF R of o WG L
Ll ot 2 el 1 o m LA T CE b O B2 D
Pl 22 3 < 00 0 B ST U5 4= = U L 2 X 0. 8. 2 () od
PR QOEEHHI RN E L LI LI LT A
S OO E T I O ey WM b L=l - O 0. QUL W T«
BIULID NV = NLET <L X AL Pelii 1 OV o 02 D N2 WG O L)

LIST

END OF DATALIST TASLE.

W =D
Clip=vt

PO
[GXE (] 2]
b (4Y]
=N
o= )
O

s 1 £ Y
NOO
- W
M- <t
O= W
Lo ] o B |

Ur..n

(13} K]
24 aln
(-9
F Y7V o]
Cit -

Ciwd
o
[TV =]
=it
2T
. T4
[ of ¥4

(%1% %2
Wit
| anl ad ol
oot ol
[ga a1 o

Mo
b
N N
NN

201



a9
HE VARTASLES ARE LISTED IN THE FOLLOWING ORDEZRE o
NE 1% ID1 IDZ SEX_AGE GRADE YREMPLAY STATUS YRTEACH_SQUALTIN EQUALTIM
_METSKILL MIZTREZCRY METRAIN METEFF UNDEQUIP STATSKIL INTRASYS UND
\ “MSC COMSIN DTHER EDINSERV EAVTIM EDMET ESDRATE SMINSERV SMAVTIM
’ EXHID STAF CHAT STUDE LIAIS RESEAR OTHAREA SDUNIT
22 APDAIS NDAPRATS EFAPRAIS BEENCON COMIND SHAPCDY SATLIAIS
58 SPSS=X RELEASE 2.1 FOR IBM VM/MTS
03 University of ODurham .
D1: 99 11554 2 4252511214142 221111112221
IS 2 002213 . _
p1e 99 21 333231017 21811122221111211111
18 2 o0 2212 :
D12 99 31 45 4 24 8252191412 2124111111211
1s: 2 0601112 .
D1: 99 41 3 2 2 2 415 201146 & 2 2 2332246212111 21
IS2 2 0C 1212
ID1: 99 51 4 352 515 201201 42 24 4644 1 462222221
APRAZIS: 2 0 b 1 211 ~
qDl: 99 61 3522 3151713181 214 2211111221111
PAPRAIS: 2 D0 2271 3 :
» 701¢ 92 71 &5 3 24 G313 21913123 322121112121
Apnﬁzs: 2 062211
i TOl1: 92 81 3532315172181 2121222:31212111
» APRAISSE 2 301111 .
7012 99 91 &4 3 4 24 & 6119 1222202312111 2111
CWAPRAISZ 2 001111
DL 99 101 4 332535 21151 32423221411 21111
~ApRRIS: 27 D 911 *171
b ID1s 29 111 4 2 4 2 4 4 91191 23 21221221211111
. APRRIS: 2 00 1111 .
T912 62 121 4 2 5 2 515 25 215 £ 2100062311121 1111
»aApRaIST 2 00121 2 -
» I01: 92 131 334 2 4 5§ 01 9 13123222211111221
L APRAIS: 1 21111
‘i IDIs 99 14 1 4 2 4 2 4 35 2 219 121 223221111111 11
> apprIst 1 4172 271 3
L 4 I101¢ 93 151 3 4 2 2 2 1261171114 2 2211462112221
L APRAIS: 1 T 1221
7012 99 1541 351 2115 952211114 222211111.2211
M APRAIS: 2 0011 31 .
(2 Ib1s 99 171 3 4 4 2 4 736 213 13112022112112211
C(APRAISI 1 632211
* D12 99 181 4 5 3 2 415 25 21914 2 335 42131112221
APRAIS: 27 66 2 27172
) 71012 99 191 5 3 5 9251 20141 223221461211121
« APR ISt 1 6 3 2 2 1 2
,.ﬁ D12 99 2¢ 1 & 2 5 2 51525 2151312902090 11111 2221
| Y APRAIS: 2 G 0 2 21 3 .
v 21299 211 5 332515 012011233 34411390000¢061
. APRpYIS: 2. .60 1111 . . o o
5 -@Db1: 9% 221 34 4 2 415182 9121 22322212221211
APRWIS: 17 4 317112 oo

202

[

[0

w

ne

“}

(Y]

wd

)




0

(%)

[

1¢

Low ]

(9]

[ ]

G

Ww

o

\n

W

~

r

in

w

wn

W

[a8 )

<

v

W

WM

L=

r

t=b

203

(3

[

18]

~S

[at)

v

0

[

o3

™

o

L=}

2

»

r~

Lt

ne

[AY]

f L

I3}

(AN

R AV

(A}

s

t

n

W

w

w

in

1

ta

[, )

N

i

o

w

w

ne

W

[$ 1]

tat

n

ad

wn

w

taf 11,

LY

tn

wn

[$,]

ta

~ny

(3%

(S




211211321

2

1

2

21

12151 121 31

(] o

b
(4

12121211221

-
-~

1

2

21

15 18 2 19 1

4

a
'S

J

~d

1

2 1

111122

2

e

.09 o0
i L)
(=] 2]
ey

1222127

134322

2

2

2122

112

20

12121

2

14422121111121

219 3

1g

2 4 10

2

2 27 1 4 2
001111

9
2

204

2 4

2

220131

o

0

2 021211

2

¢ D012 2

1

2

c

1

2 011

1 1 2

R

213 45¢C61

o

1

2

2

¢ 011

730600

3

2




.
-4 > 3> >
v o i’ -
73 x ~ bl
e a3 o BED

O T =0 O HO HO

1 4
*-
<
3.

Vs N
sdes Sess 88

N Ut 12 (N
[T RTIEE T N T

MO O
N
seee

(7 1

= I~

o '

: Y b
=8 D YT D
[T

I»
"3
=3
o8 g0

b
o
>3

b

v
- ;7 3 b
= o - B -

G MO HE HD HO NGO HO HO MO D O HO

iAW (Nt (A (e
s a8

=
o
v

X
B
=J

ad o

N A e (A N (N (A VI
[T N T ]

APR

APR

APRA

APR

ApRl

T MO O O HO D
VI (AR Nk NS Nk (N4

2
0

£8123
0111

2

2
1

29 1 5 4 4 2
91111

3001 4 4 5 2

0

™
'y

61 25 4

01111

r

L]

14

33

10

15

19

p 20

20

29

13

} 20

18

19

[pl]

17
25
20

i1

19
14
19

20

18

19

14

19

14

14

138

20

19

rs

foy

205

[¥3)

[ Sl

[t

~

v

~

[

~

AV

N

i

™~

w

(3]

W

9

[SV]

rJ

[ \F]

t~

v

™

ro

)

§-b

(=Y

[

[T

~y

(¥ ]

1=

ra

™~

3

[}

~

=)

A

N

-

r

i~

™~

(R

~
[a%)
~
L

[y
~n
[EV)
W

foy
~
(R V)
LN

=3
-
w
~

138 )
[N
1Y)
L

N
[y
[p¥3
(o)

1%
v
(¥
n

[
9
N
(Y]

L e —



Y]

w

| ]

v (1Y) (51} (A%

13)

ot ]

IS

<y

U

‘Wi

0

v,

ro

Q2

N

b

o
(=]

¢ 0

‘w
"~

T

s

(%)

D

nN

n

L]

n

w

(34

v

s n

(80

~ny

(Y4 ty

h

t w NS ta

[§%)

(Y]

(¥

(X

(993

NS

wn

w

(35}

ta

ta

(¥}

tat

W

%) 1

(£

n

~l

(1%

[




2 eEEg2¢ct2¢eenTi < 12 T2
b e pz2zzzZ20T1T112212%22
zezzzizeo0ztii1lTTzeErzzarl
» e e T2 t1TZtoezeze < 1 Y 2
segezet1zzoeeel2zlve 212
. €T IT 0O ST vV
z 222 i 0G0 00YYTESTIC BLE2v2 9 $ICI
i 1 $SIVdey
12z T Tl 2 TTIEEECTTITS 2.9201€T€ECE 53
. €T 110 $SIVaCY
9 221 1122 2%1116 29032 22ZY%€ETSS 1701
g 0 :SI T8y
I 1 T3T1Tttz2I1T1211T1T0 €5 T2 7T¢%2TE&s $70I
| TT 1200 $SIVYdY
¢ 111 c12t1cé&etl T 826§ 2 2cEczws 6610l

N

207



PNUMBER OF CASES READ = 58 NUM3ER OF CASES LISTED = 58
_ 3 FE3 B8 SPSS=X RILTASE 2.1 FOR I3N VM/MTS
_3'!1!4:-!];5: 03 University of Jurham
“PRECEDING TASK QEQUIRED 0.22 SECONDS CPY TIME; D.99 SECONOS ZLAPSZES
¥ 1o FREQUINCIES VARTIABLES=SEX TO SATLIAIS /
~ 15 o0 FORMAT=CONDENSE # STATISTICS=ALL
’ ATHERE ARE 61744 2YTES_OF SP3S MEMORY AVAILABLE.
THE |[LARGEST CONTIGUAUS AREA HAS 61744 SYTES.
4 SPSS TS USING 85535 _3YTcS_OF SYSTEM MEMORY
, JJHERE ARE AT LEAST "2031616 3YT:3 DF SYSTEM MEMORY AVAILASLE.
. .
FARERTHENARY ALLOUS A TATAL OF ° '5785 VALUES, ACCU: WLATED ACRISS “ALL VARIACLES.
n T THERE ALSO MY oz U5 TD 1446 VALUEZ LABELS FOR EACH VARIAZLE.
» 3 FEB BE  SPSS-X RELFASE 2.1 FOR IZN VA/MTS
» 14245205 University of Durham
b *SEX
'S cun 1B cu#™
. ALUE  FREJ PCT PCT VALUE  FREQ PCT ACT VALUE  FRZQ PCT PCT
1 57 98 98 T2 1 2 10¢
ME A% 1.317 $TD Z3F $017 NEDIAN 1.000%
) *0D 1,006 $¥D DJEV «131 VARTANCS <617
KURTDSIS 5Se0GE $ E_KURT .518 SKEWNESS 7.515
» S E SKEW .314 RANSE 1.000 MINIMUM 1.000
HAXTMUH 2,502 SUH 5. 065
LVALID CASES 35 MISSING CASES o
‘- W WA & & e P 5 B @ e o e as e m er em S o W@ M W e B SE ER GR en W B WP am  mm
. AGE
)
" cuM cuy cun
VALUE  FREQ PCT 28T VALUE  FREQ PLY PET VALUE  FRZQ PLT PCT
2 6 1% 10 4 23 4D 79
. 3 17 29 46 5 12 21 190
. MEAN 3.707 STD ERR .121 HEDTAN 4020
> *MODE 4.0CC §TD CEV .918 VARIANCE e842
KURTRSIS -.723 S E_KURT <418 SKEWNESS =219
» STE SKEW .314 TANGE . 3.000 - HINTMUM 2.000
Y HAXTHUN $.000 SUH 215.009
* VALID CRSES 55 MISSING CASES 0
‘- - ™ | ER m % m e & e e S e e e e M am e e W @ e W mm W wm, o e w e we e cm
GRADE
* cu¥ CUM ' _ CUM
| VALUE  FREQ PCT PCT VALUE  FREQ PCT PLT VALUE  FREQ PCT PCT
& . 2 & 1T 71 4 16 28 56 7 1 21eo
3 18 31 33 5 19 33 98
MEAN 3.931 STD ERR .137 HMEDTAN 4,006
. MaDEe: £.000 ST2 DEV 1.041 VARIANCE 1.083
KURTOS IS -.128 S 2 _KURT «618 SKEWNZSS 0142
+ S E_SKEN <314 RANGE 5.000 HINIMOM 2,000
Y HAXIMUA 7,008 SU 228,900 .
A'¢k;rb CASES 58 MISSINS CASES 0
9/)) e

o8
i

208



~ - - — e e e e wm o oo

YREMPLADY

CUH
»CT PLT

VALUE

VALUE

FREQ

VAL UE

22 100

13

<O m
3~

~ 00
-1

L o
~ieN

[l

[ RCu FUAY o]
DT D
[ XX J (oY o)
® 2 0o 8
S|t

uin

dNE
SEwWD
Lel ZXE
Indalda
DccwZ
Hiat
s

000
IO WO
HNDOD
P e v e

Y

o

(<3~ J 4
[ AL TX o ]
I f=] 41N

n
OOWET
e =]
NN

O NGO
PO e
[Valwidt 7 9Y 0 [
s 0 000
[, 1% S B Ve Y

(%2 3

[ 17114

s Con

) M\UVSM
ZUll
LS qm R~ U 4
woo <

bt Ly b

0

ES

MISSING CAS

[

1y

Prad
~
‘-S

VALID CAS

ey - o

STATUS

VALUE

CUM
PCT

FREQ PCT

2

VALY

58 160 1496

[ Lo Lo ]
D ENO
oS0
e " &
N

[& Lo f o)
O
L Ln L]
LI
(3}

Zd

TLLITE
WD
TIoacn

- O oy R A
DLV ~O o0 oo .
' wa. ! P each ] LN -t RN 4T
DI -0 O~
] e IO OO ] = NN ONLECy
L N e 20 e W [ ] oo o
1 n. F et [] n. NN -
1 it~
t Lov e [T § G e NCD v
L N 1wt
{ cz i &
. L.
] 1
Wiy Wi
t OWnNE t OV
W S Z2uUD L DN W
] pon | ol < X Dl AL 2 T
[ | HE IR -l il TR
{ g IS WI2Z | «( (174114
> -4 ¥4 ] - 11t S P4
i bt 2 %) bers ] : SIS N
] 1
] ZH M~ ] o OO
S et DO N~
i on. 1 wn. :
e OV ROOoG © N0 O
1 = N N~ QC ] = W OcINEM et 1t 0
L e ~HANOO (] - ~ OO
t [« 9 s 9000 1 . 5 800
it INgA -t 30
1 O~ i ] < MOON mo
v LY o~ [11] n L
w g e IS I 14 ot
[7¢} K. vy 18 [T}
<« | < I oL
Q (& (&)
2] Wm0 (& W odinin O 1]
= | pue (4411 b ] <z o} wedritd  OZ2LITD =
) -l IV =}V 4 10 - -d LI U [
v g = W v g =t L) e
2] > (o pd VR hord-Coll 7 | > OS2 »
) el XD H ) i~ <«
=~ U T T T %L 7 B o nnnen E
] N R
i oy g 2N [ = Mmooy
20 20 el
t (S]-3 i wn .

w | b NI OIS I MOgNd AOTTO
wn (&) QIS N (%] NOO™MO  INn
I .8 PO Ci } a. WMo

9 & 90 [ 3K BN *
[] 2 i MO (72 1 . Nyt AN W0
ur w it m
] v ] %4
1% u. .
v ] wy [} ; (4]
11 A n . M
v (% I | : (7.}
g i O wXx < = W FinP= e «
(& T - o > U W = HIWE O
(& -l ViNe D [ ot -l (%3 -gem
(= T B 4 <t anm A W -t Qwnz N
-t [0 > Ul kA =X > b TR I
- 1 LN J 1 R ORI
< o WwWoD a < s WD «a o«
> = ETLMNIE > | ©n EXRMNE >

209



EQUALTIM

FRE

SUH

2 PCT PCT

FRE

VALUE

M~
oo

edrled

i

CAOI 0 Iy
Lial ol aad+al ¢ A3

Cle N0
Lo L B o |

M~oTNhed
R

O
L Lt B Tar TN

PPN O

Hed NN

PO P
- -

O (N D
-4

N P=00
vl eded

QO
O =)
* P00
O et
Ll |

listn

NS
= =Wy
<L L2ZX
[eadache 1.0
Qs
Lot 4
> nFE

CIDETIOr
INede ) 0O
oG
e ® e 0
o OO0
oo

o

[
> or
I
[T = T4
(]
(@I alll o o
= «aD
[ZaX Vel Togl Vo)

QOO
WVOMAO
OOOMQ
PO R

e ")

vi’®

[ LVE -

e} ¥-gaw

el
W
L gl 43533
waD o«
EEWNE

S 0

-
-
-

MISSING CAS

58

VALID CASES

PROFINST

(=15 s
QCH N
DOt =
o e &
N e

i

[ 1Yo 2
el L)
b L ¢l
[pdals g
[nl A 8D-4
(L g ¥4 =)
b ¥y Yoot

[ Y52 col g o)
M e OO
Cond Gy
e 000
el ~

o0

AT 1929

39

c.l
[ I e - ¥
[ 28 ERbun
CSCaAdZ L
8
[T R iib-o u
k- =D
WL OUN

M NN O
N GO0
WO MO
s % & 00
N iy N
-

(%]

tn
[J 1]

(5}
o0
L
[Fe}

o]
=

CASES

VALID

— o o

-

INDEXTINM

L

CUM

Q PCT 2CT

-
v
-

FR

VALUE

[ fad ¢ £ N o]
Quh 2
4

-10d0d
[ 42]

Oy et

3 =itn
oJoeded

. Aak A3 Y

CIMOINE P~

T =Mt
Lol

W N O
Ll

g ial e eleg
vl ettt

€A~ OO
L Lol ]

DATRRREATAS TV

0ded O et -y

O Ot
vt

O~
L lig]
e

L)
Lalat)

[ E]

‘B

ol
Qo
L
=>

[l =
o
pelo b

)

>
iy
w3
e

(%1%

[Tl ]
no

o -

[ 2N )
(a5}
—ted

‘1 07?{)
« 2300

S5

ATN IMIM

SKEWN

Lol =

0o
.o n
(AT 3

~

[T 4

[ 1o
LIN DD
nxE
k4
Y1 >¢
- <«
Wz

(]

1
(33
(&)

5o

[ 2]

i
=

538

VALTD CASES
NCINST

CUM
3 FREQ PCT PCT

VALY

£

VALU

00C

ma

O
o

DO
Thed

N0
ey

L el U}
OO
Lo TRVES v
s oo
- Med

[TR17, ]

LDNE
U
e L ZE
Ll b= 1 ol
Dz
AR -4 74 0]
N TT

LN
OO
o Oy
® 9 ® 8 @
Y

0

(T8

[T~ 4

[ ) Fhen ]

L LN L
(81

s

= <3

LINNEY)

[T S DLl o)

[uRelely o]

WM

o o ¢ o

tedf W
-t

[Zele 4
X
S'\U
[ 15 -
b V11 S
< CINCIIDC
WD I
FEEMNE

CASES

~
g J

MISSIN!

53

VALID CASES

210



- e e mm e wme e

-4 o] - 2=
e 1 99 =0 jusis § 55 I we'] '
[ ] =R QO 1 0. NN 1 [ Y-S SOP
SO CrP= v Y [l egl o4 Yo
- NN { - (&N ZX f &) ] i %) OMING
) o s v e (& ] s e 00 L)~ o e o @
fa. v | v ] 0. - e ] a. Mhed ¢
g ] (o] ] Lo
[t 1" [EN
e ¥ o i [+ 4
"n 1N w
t 1 .
Iy uit) (137, ]
[® 17 - [ (1 7¢ b [} LN E
(TR - L jum s bl U5 fund [TRRENEN T
fow <t 253 ] =2 <Se(NIT ] foe | <L 2
wd FEA{XH wd =10 et -l Ladml= 1y
= Secuis ] < Qe 1 - CIZ I
- 1<t N = et 32 1 o 125X 0 bt
moE ] e R ] E>nE
. } 1
=k NOD | T~ 0 ] - ol ad 2 |
D) WO foon L B ¢ Y o) =0 M~
[&] % Ll [] 6. -y [} ua
e CI D © R IO OO ) A O
= 0000 DM eiGO ] = & GO e 1 = My NS OO0
L i) OO0 [® ] COVOO O e -HAONO0
G. [ I N ] ] 0. a0 000 i . o9 g 00’
i MO ©en -t e
< il n | it P t Lo AR uy
(V3 -y X} [ 7, t 7, U et -t
e ut | e T @
u. [%] (% [%,) L
[ S | < ]
(%] [
. - § - ] [
[TVRN (YO T UL 74 (14 Ui M ol (1} U e S
- UL = ban &1 = e eusD
-t B b -4 I M 4 '} ALEINZ T
[ (&3] [ 7 B ¢ v [ 7 << . (]
> QTN »n > COWEE oW > B T o | E-pcnd
= &« | = =3 = ] k- <D
i = ViKY = LA
. 1 1 .
Zi= N\t £ ke gy i - i e
S NS DUV~ e 1 i
O [} wa. ] wa
~ O~ oo o e OISO o | = MM OO o
O N OO IO L N OO 1IN (&) NOV O
o WO MG 1 [ <8 MO i n. *OC M INCY
® ® o 08 o ¢ 9o 0 9 e o 009
CF NGO NP LN CZ M w0 & 1 oy NN
W eded [ Ul e - :
ne ' ] 29 [ n
1. 1 .
[ % B | ) © ]
18} (3%
[% B | L |
Us i [ 2 4 e (%] LI 1] [7a3= 4 X < Ul Cied [V
b= 2 (S TTTh- N & T B TX b HIUE O | . fon s
(%] - nxD (24 -l (% 14w ] n. wd V)i
Q <L OnE O 4 I =L < LE 1S ) o= < T
. > 220 b e [N > L= - e 7] > o VY L o)
7 iR 3 ] o SO 3 (= (m]~-438} 4
1 4 WD < < - WD « = w WD
> ELYNE > | wn __EFMNE > 1 X% ——EEMVIE:

VAL

-
S5ES

MISSING CA

58

£3

ID CAS

211




TR e em e me v e - e RS Gmp e

METSKILL

Cun

uy

FREQ PCT ?CT

d

PCT PCT

FRED

VALUE

<
-

VALY

15 160

3

(R4
P00

(a3
e

N

(=1 2]

et 0y
QNN
Ot =
o ¢ 00
(24 2]

wivy

(S 17}
menliil)
LT
Pt X b
DWWz
WS 3L b
> E

=4 TN

[ oL T ]

(18] m} N4 (V]
w

[ o] gl 33 pretorod

= aAD

VNI

OO
NO M e
-HO oMo
9 o 0 0
~NOS ) [ 4

nx
= WTE

B o))

ZlWip -
<A i
WD «x
EEMENZE

ING CASES

>

g2 MIS

CASZS

VALTD

METRECRY

CUN

Q@ PCT PCT

FRE

-
-

CumM
FREQ PCT PCT YALU®

VALUE

cun

FREQ PCT PCT

VAL UE

o

i

Mmed

L~ T

Ly ey
[T£% e )]

[ o]
M

o
- e

(2 a1

=i

N
v

[l 1]

C vy

N
[mT¥ ¥ 51 o]
QNGO
*T e o0

et |

(L

[ S 17 b
oot ]
Sl Z o
et 2
[l TE}-4
[TFL-9¥d ]
IS E

[2al VAT /a Tl Y ]
NSO O
et OO
¢ o o 9 0

~ L0

-
Q> 2
[ 4 (]
(13 E TS
(%)
[oe] oD q- 4
| B e ]
wmieanewv

OO GO
G K e

O OMO

® 8 0 0
NI W

(%}
(%]

ING CA

S

(7]

1T

L1

CAS

VALTID

MEZ

TRAIN

FREQ PCT

VALUE

cun
PCT

REQ PC

=
[y

VALUE

~t

[o21 14}

o

M~y

Cred

Ny

M0
~)

ey
Lo

(21421

LYo R o on]
(=37 oA TAY w3
jand ta R Py Tymd
ee o

~

it

(%Y7, )
Pt i)
ot g
Inlaldn
Dz
tustag -4
pon— Y %5

g o d

174 (Fen]

WIE3INZ W
L

[ a2 U3 Pt g

bl a2

VLN LW

O = F O
NG N ~HO
O =10
oo 000
-l 2

viIx
U
NND
D s LT Jocod
b TTY I
<L 51N
WD <L
EXXNE

<2

VALID CASES

" MISSINS CASES

CUM
PCT

VALUE FREQ PCT

CUN

CUM
VALUE FREQ PCT PCT

FREQ PCT PCT

VALUEZ

1g4Q

wn

et
[-~¥

[ee]oy]

(== 103

DIV
OO
IO
¢ e o0

~

e

QLN
ZF U
LI 2T
2 -
(2] - 471 b~
Ll e =4
=X

WMo
DO
L foal vim [
e ® 00
o

o

-t

T
[+ J
[ 4 {Fhew]
LIS MU
[}
DYONB T
b=t D
(717 VoY e 27, ]

<

MISSINSG CASES

58

VALIJ CASES

212



- ma e e @m am e e =

UNDEGUIP

VALUE

cuH

FREQ PCT PCT

VALY:

cun

FREQ PCT PCT

VAL UE

Lol
[eal~

ne

(]l o

L] b i)
OO
OO
e a0 o
- N

we

VWX
ZZUIT
(X E
IR
Qe
({144 2
PN E

MOCCI
[ralog 1o Jnc] mel
SOVO
® 0 %o

e

[ T2 %
S e
=14

[a2] o] [R3-odnd
== <«
VI V)

QOO
OV
NON-MO
N
L L N 4

[Le ) 4
(21T -
IN D
N E
Sk M
<L LALERIDE
WD <
TEMNNT

[ Za]
1133

3 CAS

MISSING

58

VALID CASES

e o, — e e

STAFSKIL

CUH

FREQ PCT PCT

cuM
PCT PCT

YALUE

VALY:

FRED

-
-
-

VALY

Mmoo
(]«

i~

[Ta1 o

st

N
0

o
i

N
e

N

DN
[ 2 T ]
Dt el o o)
¢ o0 0
) eded

v Doy

LI

(VY o 174 3]
[ A4

B oo ol H ot

- s
[S 17 1% T o4 V21

[ a1t MK ¥ )
RO eI
GO0
| IO I O ]
ettt P

wmx

[ JTT3-

[} ¥-Gen]

Qunx
AT o o |
<DL
WMDY «
og- 284 % 3 4

£S

MISSING CAS

53

VALID CASES

INTROSYS

2¢ 194

13

1

44 76 78

Lot l Y]

P

[ g ]
[l
(V2] o]

[ o] o 2NN
(17,

~C2
oo
(a4 ]

')

L
<<y
W
vE

€Cinld
ol
[3nleel

LI ]

WiE

P

w=

S
wE

ezl lw )

Oy

OO
o e

N
SO
M
.e0®

X

| V93~
L 4

s 172 bl
N ol )

[s 4B}~ 4

=

MNE

ES

o
n

VALID CASES

MISSING CAS

UNDYST

FREQ PCT

-
-
-

VALU

43 160

28

o~

53

29

2 - D
COd I
CINND
"o e
- 1

(Y17, }

LIWVE
—— i
- {--4 =
=t T
[=1. 417}
(131 - ¢V 40
S>>z

Q- oo

MeY-HOO
ONVOO
¢ e ¢ 80
[V 3]

[ ~e)

T
> o
[ 4 7% e B
[JR]a |} YA IT]
(6]
- D
wmniyvIxewm

OO
OO O
FOed M
s % p @0

MISSING CAS:S

53

VALID CASES

213


http://CAf.ES

— -
= pond 25 M b S o A
o L) pe [ W5} * Do D
wa. cANON D 1 LG, wring ' Ok wi O ' (818
NG D O ; O D
- POPN PP 1 - 0t o i - @ ONNRD 1 [
L4 8 0 0 (W] s e e [ [ BN o 0o e e [ 5]
a - o ¢ o ~ ) | . - 1 1 Py
it ' < -. ) 1 ]
(13} 1] 3 i~ [ R¥]
[+ ] 74 1 [/4 ] e
[1 n L. w
t 1 \
vy uin : i
LN [} COUNE [ 17} [] .
[ 3] ZEWD [ U3 U 13 N B b8 1 F Do I (LY
jom LT ] - (L2 - <<l ZE ] o)
w—d [ b A ] -d [l g I 1 -J R -
= Dl Z ] (34 Qe < oo [ T ] <t
> Uil > 4 = 11t LA > U<t >
= i =T o 4 70 oo [}
f §
T 0w i K- 0O X N ] =
20 oG =0 oo fone ] S 71 fon 1 8 ]
KY-% — t 518 v wn | O
GCLICIC O Fomos o COMROm O
o IO Dy OO 1 = W P OO - O MO0 1 -
O N I O [ I T QNGO D £ N OoInVeo w
a s e 9 00 ] e. o s 00 @ £ L3 I Y t a.
mm My Uy
) et ~ ! ey ' Lot S - o ) (]
U e v W (%] wo~ w) w
[ 23 ta re 0 14 [TV | ©
Q. 7] n v . [ %] W
< <t <
L o (%]
- ) (- - '
i N O (A i NN > (&) L - D> (3] [ 1]
= (2413 bun] P | = WD = fos] [ X1V} = 1 =2
- [ 131 o Y-S 1V ] [ -t 1 D [ ] - LI M [ ] -d
<< (& [ S = w v) hid L SO | X
> cowEE v - COWTE »n > COoOuZE »n >
e a2 = b D - g =t~ < H |
(V1T Y o' 7 I IMLELn (Il TN [T -
| H
T QN ] - NO - 1 P g
DO r~ o L8 ~ pow [ ) frae [0 )
n. | on Of 1 WA
= NN OO o0 | = O Moo = &N Ot |} | o
[&] ~ oo™ N [& ] & COalvwC Ny (] WONHO 10 (&)
[« % SIOM MO ] G O OMeT e . oMo ] [ -8
o % ¢ & 0 e & 0 @ *® o 0 b
€ N et M t S eftN e ™M 7 ot vy &4 ] [}
[T " 4 w ~ Gt ) 17}
[+ 4 [] (24 (=4 ” ] ©
u. (18 y. .
(% '] (7] v 1
s (1} (]
7 | 1% v o
W O X < W el [ 74 Jor «X w o nzx <
- = HWE O o @ = HIE QO b HILUE O 1
v -t LN . e wed D 9 -d s peiod
|- wf CGOWVE 0O 1 o (=4 QuE Q = X 2O o i oL
[ > D~ W b > W - o > 2w~ H 4 1%
» Qe 1 1 2 L0 ) (&) LRI I )
P-4 woo =« = ] UIf)ed <X« = WD O >
=X TEMNIT > | O X EMXNE > - EXYNE > | 1

- e e mm e e, = = o - -

VALUE

OCremil2
QF O
oMaND
» 0o 00

v

ONE
D
L 2ZE
et 1!
otz
N avi
—>nE

oSO
OO0
CNVNOO
2.9 ¢ 4

N

-
[~ -4
=
[} s} Vy V]
LA ]
[ oY e} 38 D g-cf
=t =D
VI LD

3ES

MISSING CA

)

5

VALID CASES

214



et o) T
- L M) ©
LA OOV § WG v ORIl
E=T1 (1 o7 QIO
| Lo X0 oM ) ] = N ONPMO
[} [ B B ] [ &} o 8 0@
. i 0 1 i - L
Lo 4 ] Lo
il Y]
c \ (2
u. (LN
1
Wi Uiy
(S 17> i (1%
[ = 14 o] w o T
- of <22 26T [} - «Iwi T
g} il L -4 Lol t= {0}
X . QAN ] ¢ [ Y4 T pg
> 111 <DL 4 > 1)« 52 b
= Tt 1 TPV
1
= S ] X
poo 1 5 B o) oo | NI - &8
Lo - 1 oo .
WMOIAH O QMmO O
1 = M, DO 1 = @ Meao
(8] SO0 L M Qoo
i n. o080 0 [] [= s 0 0 e
(1N} (WY T3]
o N O ] [y Y o | [£+]
wi vy [HA N ] (%)
\ =3 ne (¢4 w
[L [ 2] 19 vy
. < | X
(& (8
L ] Lt
(TSI A R g ] =4 W 13 g 2> (1
. = [~ g} ¥ Joan] P | o [ =g V8 g <
- WM b (=] -4 A M (]
: < w (7 I < (A1 7]
> CRWEE U > (o] o) Ho e 7
| =k <D - b=~ =D M
NI = : [Za1 G Y% 144 & -
1 1
i = M [} -
200 o -l W
! Lo, ! (B ] o9
1 b~ P~ OvObnte o ) = < Foamdor oo
LW O OO Y W O -GN N
- [+ S COMA O 1 n O MO
e ® 0 O [ 2 N BN BN
} C O wie=O M t £ Wy wivdi § 0
w owmn ~N w m
i o 1 o<
w . [} 98
| LA | v
Wi ui
1 LS | (%)
i vl [ 70 = [ 4 (L% [ %0}« <
) Z > MW O ) - HUIZE O
- -l L el [+ 8 -l NN
1 < <L oWunxE 0 3 = <t ouvis O
[<4 - P ol o B ] i > A= 4
| I o ORI 3 )] 0 Lo dmT- <1917 S
v D —E—C————F WD - e
| e EXMWVE > | TN >
. 4 RS » ]
2 & e e, 44 - s 44

VALUE

Fa

VALUE

- VALUE

i O e Cr
€O Py
OO
-t o0 o0
~ [

Wi
LONE
M ZTwD
w(el X E
i
Qo2
Il M =1
.a.VS.h.

£l

NN O

2 OO0
Y QVOOO
oo 9 00

ol

22

T
«~ P>
[="4 E5 bos )
WICI S Wi
(3]
CAWZE
= a2
[ TV Y~ { V0]

MISSING CASES

e e EE e L aeme

53

—

215



 UNION

cui
PCT PCT

Q
4

1
U

R

VALUE

cum

Q PCT PCT

FREZ

VaLue

=
pon T8 4
wR.

FREQ PCT

VALUE

7 100

W

vy

~o

o~
Pt

oo

N

-y

oL
panl B | el IR P - o
DUV @ o0 o . 20 ©
NN C, [ (6] T Pl 143 Vel I [S.] ~ L AL, o 23 ) 1 L. 4 OO
A= 5 Lot s XX N ] OO [l 1]
LAUNN G ? [ ] V0D ] 1= MY OMUcs ? - ™~ SMed
LI I ] [ &) o 0o 0 @ I * e o Lo [ I I
(311 -~ A 0. e v ] o. ~J } (. Ll ]
) 7N 1 7 Ol ] 2
ut Wi 17
[l of [ o ] [+ 4
", 1L .
1 § . 1 :
Wi 1wen Ly wen
VOV E ] LUV ] LANX | (B 1L )
ZZuITs Hi W s Hl Leped [LEBENEY o Ca W~ of | &3] L3 . ~F prigrog i b
L=< - poc ] =2 LTI i fooe (LT 1 jus FLET
O P -t AR -4 S b -t 28 b
(=1 {3034 [] «f Qccur [} ~C mosn ] <f [=T-3 15 pd
[T o d v g 2] > LI M b4 = [$93 =454 2] > 113 «<T92 014
=T [ Teonx ] =T i T AT
] i i
L} Ei= - i o g (5 [ L MW
=L O e e X8 R ] <] oa 115 TR - o ¢
[} ovna. t Ln. ] Qe
AT T8N o Y o B o) OGO o LI o [l LT T o)
NN OIS ] = e O OO (] e N OO ] = MO NO-OC
OO C —HOWGO (SN N 1 LT Tee] o ] L wird e \0O0
[ 3 IO ] [} Q. s o e 0w ] [+ % ¢ 0o 0o ¢ ] (<9 e ev o0
i - N ()Y o - S
Y] [ oNg o~ H <& M -t [] 7 OWw . 3
- v |3 I - N W e - Ui
uwooq [<'4 [TY R | (5 (TS ] <4
(%) . wr 18 (%) u.
= | <X - o}
2 (& ] (&)
- ' - 1 ~ ! -~
[ -7 £ e MG D0 o L oY e [ 3] i N DL
[ ¥y = ] o J [« ¥ Whae } = ] ponc} [ £ jew | = i pos 3 WD
WIS M L] -t [EA] & )-¥4 LN [l i | [t8E o - V38 [ ] wd [S8f»] 45
L] (7, S < (5] | wg 8] [V | < (Ad
QOLTE v > o] ] I o [ 7] > cCOommTE o »n > [ Y ol 1 ¥ o3 -on
| ool andE geee B £ BN | == =D M -~ <D K| = D
(2017 [ " ¥ o 75 T4 vunntcwyy T (Y2 1721%] ¢ ol 75 - (717 T4,
1 H ]
't X o [} o SO 1 T
e 85 R AV L Y3 oo 18 ”m 0L O~
B | (&1 % [ on. [} LN
Mmoo © 4 - QO OO oo - NN SCOWSS o) = 3t~ monNto
OGN0 L N INGOOo W 5 N NN WD (S ] OO
O MC ] <9 N MO 1 "~ COOMOD i o, OO
o "o 0 @ ® & 0 90 e ® 9 & 0 ® o9 9 0
[a¥144] 0w ] . e N 1’1} 1 T e~ NN L N} €5 DBt "t ~
W ety fud -t w m
] o ] 24 1 e
. u . (1%
vt [%e 2O | v
w us w
. vt LB | LS |
7 )= 4 < (LTS N (% <t 1w O (73 3= =t s e "X
HWWE O} =2 HWE O = HUE O | > s
N D vl (543 V.dem ] = - D ol D
CIVE [] (3 —E 1 -4 g LnX O 1 (94 ag [ L -
b TR ool R X > <= [+9] > bl 11 o I w > =i o
nnnu...\:.x P S | AN o )} = (5.4 [ -2VV 0 ST R B of SLORILIN
wRo -l v WD < © W o o |t WO =
MMKS.H - ] -4 EEMNE > ft O EXXNE D [] [ ] EXXNE

MISSING CASES

58

VALID CASES

—]

216



RV

SE

EDIN

=k
e {19
[ ] <8

2REQ PCT

-
-

VALUZ

YaLUE

mag
OO
i

ey

2 lalar

CH el
Lol

[ LAY 451
Or~N-o
oIMION N

NN

GOt

D
N\QD 0
ad ALY
[T

MM et v
~m

O

e 4l

LT E
- R
Qe
Wt 2
=2

OO
NN 4 IO
L GRL TR
L I
e

NS

~N

T
(o=
[0t hen]
Wz

v
onuET
- SO
LYy

[T W Yeo AN & ]
QOL O
N vt VO
s 0o a oy
M 6 e
o~

MEAN
Thi

KURTOSIS
S E_SKEW
MAXINUM

o

N
e
“3

Ca

MISSING

58

VYALID CASES

EAVTIM

VALUE

cun

FREQ PCT PLT

VALUZ

WY
Mo

inuy

fARY)

gy

M~y
1580

P=try

[1)]

ey
[

GOSN
Seifeca
ey &
" B 0 9

QM0
SN O
PNV PP
B N )
by

Lot

DI

WG 1l
3

Mo
= =3
Ul ls g %)

OO e
NSO V=~
-
e e o0
— n

VX
L1 T7E o
D
LHEITE
- 11| R
<LICC1LI N
woD <«
TNy

" MISSING CASES

53

VALID CASES

T

(1%

cOM

Tt

N

Mt
N

~t
ney

(N
[l ]

e N

Cr=MD

LI A
Ll

110
WWNE
ZEuD
QeI
TR
mocuZ
L) <O 1
=DV

f X v 1ok an Xind
- Ned O
13600
s s
wF oS

™

(-
[T v'ed
LD
[IRY =1 "4 0]

[ %
ORI
b
LA

1IN O%
NN HNO
WSOV
o ee0 00

-

wnix

[ 1Y

L=

[ na 172
b ¥ T I ]

C IS

WOD o
XN

nis

53

VALID CASES

EDRATE

Mo
ne

Gvey
~

~e8

NN

==
(TR 4]

~o
[Te Pt

0

CIENNC
RN
S e LD
® o ® @8
it

e

[$ 17}
SEELID
<aAZE
[ b {2
Po P TTE
Hiex M
TN

(7o T X 7T Ve

SO CIONINT

IO S
O M
® &0 00

mx
Laalt )
[% e
ownE
i
OO
wos «
EZXMNE

9

MISSING CASES

[Py
"0

cS

i
i
!

- _——— .. el -

217



cun

FREQ PCT PCT

o
-
—

VAL U

0D T E uU..U W Um !
(Al le) LY o wa e P L et 1 WL CAWDO :
e S0 vS ) (WS ] o v eIl NG 0D OMNNNNC '
QOO 0L [ e e ' - S 0O )
ey PIpYaT NP ' 5 T oo W *o0e e w L |
[ 2 BN N ) v e 9 & 9 -t i et §
N 1 . o m o Aainlal ] o ,
al rx ]
N N ¢ s o ! a..N - ' ] ;
et o i 15 ¢
' e i, v, ;
(1 [ ]
v t X1 _ Lo o 1
Liv - X VNE
LNET ) [(S1% T i e Wy Nmﬂﬂﬂi ! " fg=af |} hem
M Z2ZIUD Ui in Z2ws ) LT E ' o L2 i
-y TN t = Ll { o 1K by -d T
el - P ol «t Qo ) «r ez )
ANILUZE ] wf [ 17 DN Pr o 1 =~ BISTNL 14 = (- $94
Wl 14 > UL S =t 1 ey ’ s AT |
=>0niz ] mouE { i ) .
[ [l
t v '
— y fng -8 = o i
N O i - e n. un_.u Wo. ! o0 O
N oocsm T N~ i Oc. o O ~— |
t L6 : ! -e-fIC0D O Moo o
PrCIOo © WO o ~ N oo ' =~ O INOHOC 1
CQOINN NN ' = M~ O o ™ "0 o U et OMNMOO0
- [l ot L e NGO OO o. PO ' o s v o !
s e e o ) [+8 e v e vy " 4 - g -en
TN N1 Lol s . C? Ot 0 ' C - o !
O NI N . o oo ™~ Y L7 W .o»
O I et - o o~ W 4 oy )
e i u (T v uw ©) —
%] w (24 < L | o~
< s e (8 ]
- ° 4 - © by n ! i oot o !
132 ; < & ) U o >
NOMO 2> 4 Lo DA 2 23 pon b MHW = e iU Z |
I - ] | = =) = e ik us [ ol Lui FMC L -
14T [ vl LR L, -7 w v o (%] [V, I
Bt < 0w » -~ T W > oMz
QoLZE 1, > cpeEE v e aS g bl 53
- [ ¥t T & | - %) - Ve T
N = moncn = e “ |
1
- bl ] !
O oMy k ol ST, TV WN %ﬂ ! S50 o
PIrIneT S MM ] wn I Ve ;
1 (-
Y, W o o b v SNty 0
TGO DO C O | b= i WSO o w..._ 3% MwWL.lMJ. T2 ' LW M CrOOVwCs N
7 OIN- N O om FION e N o R T % n. O i
NOW MO I o. IOT OO ) s see e
. e R e e e L BN ] . r Cor ] 0~ 1
VY N N N t et &N =0 .H. NH "oon ‘ u) -:“
~ Y Wy L] o« 1 4
] < TN (TR
I v w ot
L7 T | v m it
: ) <t Ul e iz s
N nE - W o e <t g o IWM S 1 > g M o
HWXE O ) = = HWE O w ] T w od LINE :
w2 i~ -l o - et WE N ) N < (=17l = N
VDT D X 1T M o - g L7 R W o o> Wit b 4
Zb N > - AT ol o B o O 1 O LML ) |
r=t=tale S = HWMEM = = WO = = w wod < <
wo < o ! =MNE >
EEINNE > 1 & EEXNE > ©v TTHXOZT > 1+ == !




ot Tk O T~ R
bom [P poee 1 B ] U ©
! 0Wn. D0 O 1 UG = OO ] O v O i
: SN O Cr eSO SISO |
1 t- IO ] = O D0IOO ] LR e 1a T 5
i (&) e ® 0 0 [ e e e N e e o0 :
) n 1 - ] 0. N e ] [ ~N -4 t
i .
] o] ] ¢ o~ [] L S Y ]
| 3] 18] 0 e H
i (5 [ 4 [] n [
i w L. " ;
] 1 ! 1
i we weer Lits i
i Lz { wwnx | OLXE 1
. L 2ZUIT U m =S w o Zinud i
i — A2 ] o LT 2 [} pna el T 1
: ] Ui 1] - (e b= 1.2 -4 Ll = 4] :
1 < o= ' L Qrzwe i = QU ]
: > tlelad pd o [I92- 44 o] - 1T AL = s
] -z [} b 7 ooy 1 e E L
| ’ '
ﬁ . i |} !
1 = t ke | = o 1
| -0 © =l ) =)~ }
] O R | CoIn. H (S ]-N ) {
) ML TY Gt OOy 2 MONDO o |
[ 1 OS-OG ] = 0 WMN-=OO t = O MMACIOO 1
LY . ONVOO (O N - EC 26T T O W LnVOo i
28 [N I 3 ) [} [ [ I I [] o. * e 8 00 |
i (¥ o oed i
I < W ) i 7o < | oW o~ L]
_ W N v w - (AR - v ' o
! [ [[Y I o e r ur —_
: 18 v (L8 ¢y [ vy o~
| =< 3 | L S |
i (&) w [ Ve B
i - [ L | - 1
; Ui &y Ao 5 11 N LI (& BN o> 5o
{ = riuTy | = A [ e Z oD Ui -
i -l I3 14 [ P (V] mFVAYTS = - UICI DL 1ia | S
f < 0 (% N | g " [ES T | < o [ T |
> QML v ) = W > QICLITE i
i = w2+ : t=j~ <D ) kel a2 -
ey T trnncan = oy = .
I [] 1 |
1 = n 1 . =k o i = o f
DY =1 B =15 B !
1 wn. i v 1 B1-% i
1
1 =~ 1 oo oo ) = Oy INnNeudc: o ) = O MOMIO o
O Y OO 10 L) et G an o QOMN=O 10
1 o S OLMS i G O N t . O MO
. > 8 0 009 e ® o n e [ N B B
1 N et N ] [ A L I o] ] [ V¢ S o8 T 4 ]
) wh m [ W ot [I¥]
] [ 44 { 44 t o
' 158 (19 L.
] v [7¢ I | w
[T w 17}
) I v | %)
i [ (X I "R [ [ 13 B [ )= 4 <, W nx L
ﬁ fon UL Q| = IS O ) - [ 1T > &)
- Vi DI x ol (24w ] .| D3y o)
~ = =g GIME Ml X oA ooy = £ cinE 2
I > bo-d TR ol ) o> bl TRE I T B = t— - -
(8 OO 0 3 X MU 4 & LU
u WD & [ WD = (=] WD a <«
wv EonE > | TEMNE > | I T wWiNT ™




ARER

-

pe
()

Cin

FREQ PCT PCT

cun

FREQ PCT PCT

(=)
o

lrd
wr

FR

-
=

VALU

VALUE

-
f
=

VALY

il

2 1¢

21

8¢

o

51

OOSE O
OO
L5=T Ly 1V o]
[ I
o~

1417, ]

[ 17 )~
DZWDY
L X Z
[l 4 ]
[ ] L1054
[ L ¢4 2]
>z

M~ ca ey
=R O O
SISO
s o0 a0

Ied

T
o
[ 15 be ]
[I8Yp=} 4 10
™
(] =13 1 byl
=+ =
LVRNEs L)

NOWE
Lactond d o b

NOInM e
[ N )

o4

Yo be N
a1tV -
wmiL s
[ L 22 -
b4 18] R ]

<QEwx

wWoo
"MKSH

VALID CASES

MISSING CASES 0

58

MAGS

cun
Q PCT RCT

FRE

VAL UE

14}

Ot
GICN

-
~

N

[AL" 4

00
oY

QG

N

wne

Lo LY

[
(W

(&)

DIAN

-
=

«154

22

3T

<
(43}
o

MEAN

NG
Lt b
Ny

LN B J
-

[$9] 2]

[17, b
U
LZE
a2 L)
[ s 1 b
e
b= 1% oy

0Oy
[l J o ¥ o]
DG Co

Lo IS X o
"}

T
>y
o
LS
Lo
CUE ¥
= D
LWL N

e
OO
SO
¢ s 000
™ wy

38

VALID CASES

PERISD

CuUM
Y PCT PCT

=R

b

VALY:

o] &)
o

0N
Ll ]

eip-

[ -4

i
~Ntn

i )
Ny

N
wifd

L g Ty T
LN O
AT =D
o o ® @
rd -

11107

LINTE
b g TE e
L <g Z 3
[ 2= 1)
ez
ot ik
Tz .

L s o T
SO
Ll i ] wlw]
e p e o

L]

T
(304X 7
[CAYY Do ]
[TER &} "4 7] ]

[ 8]
OO
=k a2
(G I Y VT i 7]

[T Te
3 O Ne
MO eI
e e esae
Nt

[T )
[ 117
LIRS
Nt
o (5 O
L AN
WD
M

58 MI3SSING CASES 0

VALID CASES

TEXT

VALUE

CUH
LT

FREQ PCT

-
-
-

VALU

10¢

(1Y

Lg]

2

WO
NN
alnlats
® e 00
- -

(117, )

unx
FTZLID
B~ O G ad
(b 4]
(] AT d
Ut 8244
NS

MO CICH
MO OO
[el¥ell el
e & 90
- NP~

[/

T
[Ty
[ {Fow ]
[T ¥ &} 41V
(%]
e
== <2
R I Y 717,

G .

ISETNG CASsS

-
e

|

£8

220




EXHID

CUM
VALUE FREQ PCT PCT VALUE

CUH

FREQ PCT PCT

-
et
-

VALU

-
i

[relend

(Y119

Hin

Lt 1
-0

N~
-~y

-
ity

IR
SO e
MG
e ® 9
™ L

[UR TV, )

(&% bon
2SI
LTI
AR
[ 141V b4
WISEDE M4
b 2 X % 3-od

NP O C3 D
N 3 )
oD O
e9 o v 0
({21

[¢a]

(o]

[

[ 4= 0 ¢34

(74 Th ]

(I3[ &] X4 T8
Pa

(] oY R b

b= 12D

[0 1% 1Y e 4%)

VoDt a
OHHO
SO M
*e's ® v 09

MMl

[ 24 3=
HIUE
WX
intrs

Kbt~
<CLICLUI D
WD <
mEYnZ

58

VALID CASES

STAF

FREQ PCT

VAL UE

100

N

3

1
o'on

(X L d
[ 1]

~EO

M

NG
INYQO

[t Lev)
N

M
-

SO
DGO
[ o KV SF
e e s 0
Clet vt

LA

AT
st (Y b
L <A T2 3
[l e ]
[ [ 41 o
TN 4
bt ¥ B

ARG Sy
GO
Y=t OO
® 9% e 00
vl a0
(1]

-l

[~ ¥+
[ =2g 3w
WA A

ORI
=t =D
VHAWCE )

OO
[gud o= 1E5Y o L=
[agl+ 1 Tl
o 0 9 09
o L)

wn>=

[ 177D

(203 VS ]

wWE
b= b
fA-UR-:vA
WD «a
TEXVNE

S

CASET

-~
e J

MISSTM

VALID CASES

CHAT

P L)
wn

3 100

2

o~
~o

O
Nt

~Me
vedvy

[\a2 3

o=
oY

st
om

[yl ]
-y

ey

CIMCID
QD
Qg
ae o e
Ne=t: ved

L)

I
2D
LTI
[l 3]
QW
U=l =
ENT

(s of ol ¥ L]
N D
e\ O
e e 00
i N
< 3

-l

..I
>l
[P TH bae]
NI L
o
[ o] H b g
b=l= D
(2 1% 17 Y < 7}

OO
DY v D

SO Mo
)

NN !N

s

ZASZES

STUDE

-~
]

ST

1135

58

VALID CASES

e
=1%)
[T~

FREQ PCT

VALUE

1046

1

AT
O

e
S

xmm
N

msr

[y T R ]
L=
[eltle Yo ]
L3 I )
M e

wit?

[ 1 75 g
Pt e
<A INT
AT
fen ] 4§13l
(Y814 V4 0
et

(=X saTrsl e i ]
C N D
PY. 3 TN Y D)
s o0 00
. <o

[-a}

—§

T
[+ 8= =3
(23418 jow]
LS NI

-G F O
D gLl o (=)

NOMNMO
eeov e

€m0 0N

"X
W
VLD
OYE
ik
<01
WD <
ETMUNE

<

(13}
(%]

()
-’
-
[Ty

("2
-3

58

VALID CASES

i e aml. me ewm o me e s

221



LIAIS

[

VALY

cun
EQ PCT PCT

=D
=i

viLUs

VALUZ

c Ui
FREQ PCT PCT

21 1C0

12

P-On
N

]
™~fn

O
vl

Ll

ATICNY
v 0N LY
[=t® X o)
e v e w
sted

s pd i Pl
NW S
el GO
o ® 0

-l O

om0l
DoLIT
EAN 1Y

T
- <3
UVHAW e LN

Mt O
NOVSIO
OO M O
® @ & @ 0
(1S N I T

58

VALTD CASES

RESEAR

S o
o T
[#9.] -

VALUE

CUH

VAL UE

ST
far XX /A T\
=1
e e 00
N N

[aa Y a1 2ol e Xher
v O T
-t OO D
o By e e

merd

O

o1

-..-
[~ O
(24 [K}en]
[TRY s }-V4 1 ¥]
(sl
[ o8 a1 P honbcind
=
LANNBI L

[ S wA¥ o IX Xond
O
NGO
e e 00 e
(S A VAT TR

s
U
(o1 E e’
[ L0 o
fol UV Sl L]
< QAN
woD o«
mEMWNE

VALID CASES

CUN

“REH PLT PLT

-

VALDT

P~
~o
1~

Mo

e

72 712
74

42
1

= ™
free T30 B 5 -
RIRY Pt 1 LIE w Ong
oyu-c> (@1 Y AT ]
=0 ] - G OIMNMIINOD
e a0 0 (% ] LI Y ]
vt ! o. - e
t N
13
§ [ 4
(i
|
(V81 7] wiv
LUE | VWE
bt e { W oM 2D
< XTI ] = L ZT
P -t il ixl
LArsLIEs [ B ¢ oWz
1504 %4 - [1I0- 454
=>VE ] -3 7 1
t )
1 CEE o
D0 o
. i (8] .5
e © O O O
N~ NHQO ] = i 0O
- N0 OQ [ 93 I NOO
¢ o e o e 3 k. e e Pae
-t . v
3 1 < o -
(7, w (7]
uw ] ;- e
w it (%)
T | <
(] w
- ! Lt
(41 L] [ERE N T - g < (5
[ e Z 1 - 0D =
(TR en} 4 VR > -l QIS0 MU L ]
o v} g [ (%)
C:OWMIDE O » > W @6
= (T = == == ta
vinmneew;m L T WKLy =
!
1 == 0
oty
i [ ] o8
WONSTo o | O SOonNIO o
PeDwtr QO 0N C m NOMe-O 0
QIO ] i O W
® o 00 @ . o P o 0 0
[ 4 [] € @ wivdny M
Uiy
] ~
m.\
(%] [] (%]
(Y3 i
vy v
wnx ol e vy war <1
S (HY B & S | o HUE O
VNI - wd UINCD
WIE O 1 14 [ QUIEL
RA UF] S T = > Zitibe b+
Lo | 2 ICUN
WD «f < [ on] WD o g
EEWAEL > | N EEMNE D>

222



1 APRATS

CuM
PCT

=4 PCT

&R

~
-

YALU

ZwM

16

156

vun

(17, )
Zand
gL
-
oesn
LieXe 2
b= 37y )

[~ o1 T4 ¥ -]
D Al
oMo

e

- .

(£ J o'
[>'4 W }ee |
WIL3dL

[ ] o 34
-
(% 110

noK
oo
o000

s e
O

-3

o)

s
-

<L
[TRY s e J

MINTIHIN

= P Tt 0
DLW O D @
§ N -~ O [ (9.7~ N o A R Y
oG e o fiwXaa 1o ol wn]
] L D N s Tl Lt 1 P I~ Duomcy
[ e 0 e @ (] « o 0o @
1 o g § n ~
] ey t [ ¢
£ wu:
§ " i Gt
. "
1 ]
(17, i
i (17,3 i WX
W o T2, Yoy T U -
1 = L= 4o $cad-g i - <X
-t (el 4] -t L X o J= 2
] L2 (1= 43F )4 ) g ez
o [2a0-¢4 24 0] b [ERE =@V o)
) TN [} b % -
! 1
1 Fb iy t =t
QU oo e T8 B+ )
1 LN, 1 [-) . .
" [V 1320 LoX Wit T vl FHECICTY O
i =~ MY WOl 1 = O e
L NI D (=) -~ ooO
I n. so e 0 ] | <N s v e
d P h =
. o el & 1 <N a
v cone [T , 1 v
[{ X £ [TV 44 [TH
(%) 1. v 1 (%)
= < <t
© . (& (8]
1 - 1 -
[ f] Ur 3 W0 [ 8 Wl o [ &3
P | = (e 17 b ] o | - [ L e z
| ol - WL - -l (]} 4 TH -t
(G] ¥ «? > (%] [ % (84 (%)
[ > (o] ol U=l 75 } > MTRIZTET v
- == <« 14 4 e S
& [Tl Pe T e Faal 7 B4 iy X
i §
i S W ] == &
0 o 20 o
1 wn. 1 wn.

e ] = M NGNS D [ = 3 Moo o
1 (S FON D Y L 00 Qe 1
t [« DOMMO ] [+8 N OMICH

. > 09 & ® & 0 00
] 3 ey LV IS ] CE o = ™
1B 1w
) e ] [+
L. 18
[7 B | L B | [2¢]
19} W w
v 7 | ()
<t [ 7¢] Ui oy w2 « [} e QO wnx L3
O 1 = HIE O 3 > HWE O
< = | IS g wd NINED
oy o X LUVIE @ ot =g oo T en
H 0. >~ b - Q. - el
- < QAT ] ] o< 00 )
<< [ Mo w1 . WO o a
- | = EXMONE > | w MEMNE >

223



FREQ PCT

VALUE
27T 47 1060

2

FREQ PCT

VALUE

BEENCAN

T - E - o
o [ O} e ¥ 8 ] D U o
OO, 1 (818 (=15 LY ] (]2 o ] O 6 o Ol~wi
[ #1315 Jom ] NN CHOIN (D 3 vt=C>
QN i = 1N 2 ) [ COOCH J -~ M QNS
¢ 0 0o [} [ 2 I I ] 4w o a0 [ S B 2N [ 2 B 3 1
-t - 1 % i -l 1 [« - e ] G ~N -4
i cr f or ] i Lo N
1 i 153 vl
§ o i o i e
u. . [
] } 1
wen [IAT%Y Litn 1817,
ons i VNE 1 LN ] (817 =
e ZUIy 3] -l b bed X2 ti: M 2D
<l ZT7 1 - awIZZ [] o S5 =4 ] - g o
L g 2 3 e ] - [l mbe 4 -t [ a L P o] o | [ L= { o0}
Qreunsz 1 << o2 [ =X Ireuws” ¥ =g oz
(IR~ $Y4 > LIS SN bt e (13- 4943 > W=l .
=E>nE f pot—d 5 3 | ol Y Vg }-ou i =>0VE
1 | 1
1 sl 1 - o 1 = b e
20 o D0 O = O M~
i R ] QR - } [ I 8
DAy OG0 O FURGe O -0 a ©
VOt ] = O WOroo [] = 0 MOROQ ] 0 OO
CINVDO C.n onvooo [ OWBOVDO O Al HERVOO
s o v e 1 0. s e 000 ] o LI B I A ] H (9 o0 s ey
-in P o NS
o3 i < o [ ] Lon N 7 o] [} F O <
tn o o [{4] w [E% - - v =
oo re g o TR | o~ 1 S
(%] L (%] It. (%3 e vy
<L | < t L | <
(K] [® ] [ &) L
= ! k- 1 - t -
[ I ~d en (LRI S B 74 g (8 e (7 Cimee e i N > (34
(254 1§ boo A | e | [ Eifw) Zz e MDD T pon} (=3 Ve -~
0 EIMIRL 4 -J [ISTWEV-AIS) - -d LIRY =} 4 N [ -l BIC) ML (o]
[ ) wf %] “y £ [ [V I | L e v
[T el (N s N - [ oY ol LY B -l 7% - COMETYE W > COWIETT v
-~ <7 = bl <« = ) b= 3 g - < -t
wvnnpin T T IR T Y 4 7 I NN T NNy X
} t )
t Xi- © [} Al ) F o~ ™
. e T8 IR T2Y ban T8 2O Y . foe BN SIS
) ] L. t ($]-% ] W b
A¥n L TaR b o v S >« S | — ©C Mo W ] [ and e B RV w2 > 15 ol e S~ B | = ™M GOy D
OOy 10 Q NN OO gD Y O 9 Ot N €t s OO WOrir> Ly
FOCMO ] i MG } o, HeAF N | c. W UMD
® & ¢ & 0 i o e 5 o9 e & 0 0 o o 0 0 0 @
et ] 7 O et N 1 6 e ) ] W et M
1 [TEIN V) ' L N (11N [
[] o ] re. 1 o
[1 88 . [
(% B | v | [ T | v
17 1Y) ul w
LA | L | LS | v)
wx < WY ey 7, 3% 3 [ ¢ [TORR ] wnx [ [T ] (1 [ )= <X
HWE O ) = MUIE Q) o | HMUIE O ) e pon) [a]TT ] = &
VIR 0 -l WMDY = -l I «I d [% ]
omE Qs = =X cans L) < O 0 1 - <1 fen 1723 o
ZWhk= b4 - > Zit= H M [ - DU N d ™ i
LRI o ) 2 SOLZMM 0 1 A [ g T 100 SR R N 2 LU L
WD « o -0 WD = < - WD < o < WD o« o
MMKSM. > 1 [ TXEMNE > Wi EEMAE > | v DEMWVNE >




IBM VH/MTS

FOR

el

FASE

-
-
-

REL
University o»f 3Jurhan

' SPSS-X
DING TASK REQUIRED

ELAPSED,

285 SECDNDS

CPU TIME;

SECONDS

Q.48

-
-
-

PREC

GRADE /
RV 7

~

~
NN 1T
. U] o
[t T2l S ¢
~y = &L
i O
Fasn
~ u
~g
[aly'194 (o]
oNn >IN
By oty ECL;
MIveey i1 Q u.unr—'
LI (R % B = B TR T
[ala B> X ¢ 2 iu
[l h VAN ST o o ot S
- o\
SAfNnA LZ O
[ Y ST
a2 X o N IR STST. W, &
P D L b )] [V I 2 1 §]
N " LUAVIUMA-
N St 3 KT
MO, N TG
[ 5] & HXEC
CretO_LSL, G AN T
TR, o (<4
o el et Pee{N\NLidetD
CMNp=Life 02 O
41520 102 il
o ¥ O O
e N\ (5} 1= T e

3Y

NN N
e
Fa X i Va il ay
MoaMm i m
I asjii~t i
t=naninw
Ll uTb RS W
[ToR WL ' o N
[WIX JLAWIN PN
Lo T B 1O
. X a0y

2@ ey
[ A S 1 =)
O ohid~y
A 1E S od o]
eyl g
N Z8 -
Ol g
Wit =N\ 11
G

< OO\
[ N~ -

NEOCIE)y (0 Y HL
oottt wy, ee
F e WY AN BT
WO NSy Y S I..C‘Hl.")
O el ROz
™ o o\ IS L A
rivtrdid =0 o5 C00 T e
OO ¢t antdtn D17 wd
NSNS I IS 1 -
- o W ) @ > ¢
NDevri,d I IO -
VELONI T Zd. ey
W He i T OH L u'\ -
LN (TN O L
QZZHmkaZNmeq
Lo AR T f B S S od TR o ST X |
[ f o 3o STITOIE {7 o = L EETTHIHEY TR )
I E e u_-fﬂ.e_._ [®]
[ ~d

~ -
|13} - ., 2w
(=] (7] feu] X
o %] [
(&) ] * Pt
1 & Y
ec (8} A =17,

COCOOACCOOOT TN
)

DI~ DM QA NI LN O 0 0V
e v TN NI N SN N NN

225

-
‘v 8

L&TL

-+
-

SMORY AVe

ZLLS WITH

-
)‘

1
-
3
='

(%]
[ LA ¢ 1A1YA)
vt
£ p=0
Ty
[ 2R "y
wo
ta =l
1 ON
oun
WO
k4
N T
OZ L
na J
LY

=
| ot B4
[ 7217
[LRN17 b 13 X}
[ AL 4
L N
L q o]
Wed 12
sl U ] o4
(181217, 218
nra. X
===

ALLOWS FOR 4177 C

ek GIVEN WORKSPACE

3

B PROZLEM #

OR CRODSSTARD

],‘.'.

DIMENSIDNS

2

I3M VM/UTS

RELEASE 2.1 FOR
ity of Durham

SPSS~X
Universi

8

L] 0]
L)

win
.
(1]

"Ny
-t




weydng _jo A3rsJoAaTun SEFTITE S
SLK/KA HEI @02 T°2 =SvIlzY¥ X-5S4S 88 €32 ¢
¢ = SNUCILYAEZSED SONISSIK 20 EZEHAN
’ T Y3100 T TRLTUEC - T T ¥ SshNGSdvYad
- 2c€ilz"a AT S E3KVED

SONVIOILINEIS
L5520°0

LNZJdNZdEC
aS¥ HLIIK

L9990

LKACN233C
20V HLIK
zergs ) 1

§ >°3°3 HLIM $T1132

.

0 4
."m.m

0°GCT
§¢

qvicl
NC¥

s¢9*1

RS s 000 Wn @/ SR W W s

SIELIHKAS

NIR

g *9E
1474

Ll R L o

yeg

u*ot

L°S1

4

121
Cose
2°0¢
L

1e2y
osE
h—..ﬁq
&%
C*02
L9 - |
3

"1z

le

ELLLG

ZONVIIZINCIS

9°Le
$1
o o - -
o°g
€18
L1y
s

£°¢

g°ee

yeLl
Y

o
£°12
v°€2
S

g
$°21
£°€E

2z

It

L

LT,

‘0

.clv.
*2<
A

L€

2.

- "’J
g
“22
3¢

Form e o - e f o s e e

B U P S PR SR p—— Y

g

4t

JILSILYLS

SILSILVLS

Vaewe

18Cce *°8

T7LCL

¢

ikR02

g

<

12d

L3d

JUVYNL S=-IHD

9y

226



oo b e TR

] . ~ weyang jo A}Isdaatun 0T :SHIvT
| SLK/KA WEI W02 T°7 35¥313% X-$§4S €8 93 ¢
: 5 = SKULILVAZISSC ONISSIW =C 3CHAN
; 6560°0 9011Z°C~ ¥ SINCSUV3d
, 92217°C ATS, E3WVE)D
: IONVILAINCIS ZNIYVA | SILSILYLS
: §5550°0 5*0 £95%0°0 . ALKV
, TTTTINIGNIdEC T INZONBdaC JIHLIKKAS STISILVLS
: 3Uv39 ALINM LSNIGN HLIH .
. CZG*SL ) 21 40 €  SL2°C €515 . g L2527 S
) g >*3°3 HLIK s1139 *3°z NIn Z3NVOTIIRATS *i°G  IUVALS-IHD
: _ £*50T < *9g Gere 6°LE IVLOL

§s 02 .91 2Z. .. NKDIDD

PLet N

o | Sev i ~
; L°1 3°00T |
I 1 : k4 :
* £, oﬁ
3. !
L1 B-Bot W

¢ ] . T 13

h.H N.m *.m '
m ges §°51 126 :
! £°01 Le9t | 0°ds gecg : m
_ : S 1 € Z z

I vm e ot o s e o m e s e o 9 B0 o o = o

€°7¢ 7°22 0°IE

. Segg €18 §°18

*9e cose gr9c goce .
€ &1 55 S O - O T < i

€ N ¥4 IT..  "1"1lad el !

YLl 123d°123 .
KOa 1< MQ¥
iINno3
. zave
Wl - A - - - -— - - - - - —-— - - - -— - L - -— - - - - - - - -— -— - - - - - - - - - - -
| 2av8S AL LSNIDN
“ = 208 NCIL?INEZTV LS SEYIT = =m====em-emeoeece==aa-




3NGN

§ >"4*3 KLIHK STI3D

LeYdnG 30 AJTSLIATURN 1T EEA!
S1W/KA WAI 804 1°Z =Sv312E X-SSdS 88 €3d €
o = SHECZLVA¥3ISEC SNISSIK 20 ¥3THAN
28910 sreZIoC~- 3 S NDSz¥id
060T2*0 A& E3kvED
3OKVYIIAINGIS aniva I1SILIVLS
GO0E3°0 LS550°0 YOEHY 1
LNZONSSEU ITULIHEAS JTLSTLVLIS
AYISNIGE HIIM
LEB*S slz*g Y4 I%1L16°2
ea*z NI SINVOIZINDIS sase I5VYN0 S~IHD
G001t SeyE 9°L2 €°LE I1YLCL
g¢ s A iz ~ NHRI2D
cent S$°ST 2°LE
0°0¢€ £°9¢ Eegy
1°¢y aeel 0°9E u*ce
€2 | ¢ . 6 0T S
B L e L adariont 2
1°%2 1°21 Leoe
pegr gty 5 e4g
6°Ss Bz 2°T¢ pesE .
£¢ »1 L r3e 0
ittt SUEE L LD L L bt D e et S ¥ ERY (R E
. I¢ lz [1 1ad Lot
ViDL L3d 7105
rOE 13d HG3
1NnO2
sayes
»ﬂl. . - - . . . .. - - ... - - - >m m.w.mll c-"lm -
TN LY LS S 2D = =mmmmmmmm= & === - = =

228



weyJsne jo AYEsdeatup IT 259891
SLE/ZA LTI 304 T°2 3Syz13& X-S§ds g3 £3d €
Q = SMOILVAYISEC SNISSIWN 20 HIGHWAN
ECOY°D GSUEL* 0= : ¥ S.NDS¥V3d
Co60T%D A Sy d2HYED
IONYIZIINGIS SOIYA . SILSIAYLS
39 0°0 0°C YOEWYT
LNZCN3dEQ © LNIUNZEzC SI8IZWLAS 9I1SILVWLS
3GV ES HLIM AYISNIRS HLIIN
. ZNON €6l ¢ SY9L° 0 2 1206S°0
S >°5°3 HLIK S1132 *:*3 MIN IONUSIZINSIS sdeg: 3YVAGS-IHI
0°00T 5*9¢ 212 6°LE TviolL
8% cT 91 e Ty (e
- R l.LlAl‘.lll.lx+..-.l.lh|...n.Ln..+.l.....Ul.r l.n..l... e
v°22 35 S S A
J°66 gegc TeE9
gegy 1°3¢ i*%¥e | S°G¥
LE €1 | 6 & I =
e o i o e e e e o e o e e o e
1°21 121 Te21
gec gE*EY g°1¢
2°YE £eg £°EE E°LE
12 L L L 0.
e T e e L E A 14 1
£ i1z It 13d°1cL
Lol 13 162
Hoa 3¢ HOd
INNCI)
3a%¥9

>umm7H=w

. 30VE9 LG
4 0 NOI-LvYyi1nevdeissSOodz e s s = e s e e -

229



mEYJny 40 ALTSJ8ATUR  TLICY34T
SLE/ZHA WEI 804 T°T 2SY=1zZd X~S$SdS 88 €3d ¢
0 = SHOILYAYN2SHD ORNISSIH 20 AJISHAN
CLET ) YET1LQ* 0 ¥ SaiNQOZyyv3ad
. A - e ....Ggsercc L L - .. A Sad2RYYD
ZoNYJIJINSIS IRIYA SILSILVLS
QLrlc D 0°*¢ mNmNo.m vasky
IN3GN3d3a IMNZ2ON3d30 ATULSHEAS 2I1SILvLS
sgvya HLIFK AZGHIZL BLIM
(z3°0= ) @ 0 € AN S QZL9°0 < 86LT6 0
§ 243 HIIM ST1132 *J%3 NIK FANV2ISINGIS s 34YNLS~IHD
0°00T ce*%e 9°L2 A av10l
8¢ Q2 . 9T, a4 NWNRTI0D
E DY WP VL VAU Y
9°C y 6°9
g°<z Secl ¢ 61
2°61 Y 4 ¢°ST H*9¢g
i1 ¢ 4 &, r4
ORISR S S 4
€°*se 1°%2 0"1¢
gesl S°*Ls 8°18
nDelE €°1¢ 8°6¢ gt
L% 3% 91 81, 1
fomommmcedmemmemamfmeomemeefmmmmeeee  ASCHI3L |
l€ ¢ I1 L2d 1CL
IYiol 13d 0D
KoY 1Jd MZE.
| iNno3
J0v8S
T T T T Tagwds ke T T T T T TS T T T T T TS T TG T
20 NOILYTAEYLSSOYS ===c-cceoanmoenmaanacosa.

230

i e e

aes aan

[


http://C5.-1.-l

i ) amf:r .£9 A3rsdsaTuq T12E7891
3 SLbiZkA KCI ¥02 T2 2Sy3132 X-$5dS 28 mmk E
¢ = SNUILYAY3SEU SNISSIK 40 2IGWAN
0ZET*0 €CLLDe0 ¥ Sihoguvid
. igesi*0 A S4d2kVED
3ONVOIZINSI INTVA JI1SILVLS
W BLLZZ*O TE9LLD §EG70°Q VEEKVT
A TTTTINSGN3AEC TTTUINZONZ 430 DI¥LIEWHAS JILSILVLS
; : SEYES HLIM NG33S HL1IR
=NCN LT L L3Ll%°Q I £STev °1
5 >%2*3 HLIM §7733 *24z NIk STNRIIHING *Z*C =dvat €-IHD
0°067T Soyg @:Le erLe qvigL
gs gZ. 9T . . <z, NHNTIOD
g R ¢ g°sl ¢l
gecy ge3¢ |  yese
gE°vYy 9t 9¢%e | &°0%
g & & g [4
+-"-ll‘ln.l-"---"i-"-""'-[
G*el T°21 1°92
g*ss 8°cy e°c9
2°%gs 7°%e m-ﬁN g°¢ey
[42 |5 T F 21 - T
. - le {2z It . L 134 L0l
. Ividl 134 10
nea 3¢ Mg¥
1kng2d

-n e e e o ow

nagviss

alvyd

0 d) ========«=-=

231



_ LeYJdng 16 ALTSJEATU( It :¢
WFx\z>smHmnua.mmmdmammxlwmnm mmam
n

a3 = SHULLVAE3SEC SWISSIK 40 & N
6LOYV "D L2TIEQ"0 . ¢ SiNDS¥V3d
26401 G A S,d3KYED
JINVIIJINSIS ZN1VA . JIISILVLS
aG*g G°C R o TCEWY T

m INZUN3d3C INJON2d3Q JIELZHRAS . . JL1SIL¥1lS
3UVEY HLIIK . H13KG3 HLIM :

(XL°S% ) ¢© 2 9 : €55°%¢C £393°0 i LAZY S

€ 2°d4°3 HIIM S$T122 *d*z NIW FOINVIIIINIIS *2*d UYL S=IHD

: G201y S°%c 9l2 E€°LlE T¥YLCL
: 8S gz . 91 . eT . NKT32
A LTI"'-'.-'-LT’-I"ll..l-.‘w.ll.l'll--'llJT
. L'y LT
X ) g*g 5y
: 9L 2°08 0¢Cs
- 2 T . T <
e o o o e o e e e i e i e e 2 ko o e e
G°LZ l°0Z A 4
9+08 GocL L*Ll

W
~
0
-t
(2]
-y
~
™
[ ]

%3 €*9 €
e*etl ¢*s? Z°s
U * o -3 SERE SN R & SN SRR k"2 A v09c
IT z ¥ : Y. . T
e 1z [T 17 101
Tvi0l L3¢ 10T

[
Y]

KoY ) 2¢ -MOY
. 1NNBD
h =0vdd
T T T T T Tigvus x| oSt T T T T THizwWOs
20 NCILVINEYLESSEYUS = m===cccaeoeoeeenese-n-

232



mEYJNe jo ALTSJSATUR

o ; TT:5%341
SLH/KA IMH d0d 1°2 3asvalged X=-SsSdS 88 €34 €
o = SNOILVYAYISEO SNISSIW 40 HIQHNAN m
cl21°%0 CEETI®D ¥ S.NDS¥Y3d i
601920 A S U3WYYD |
FINVIIJINOIS 3NTIA _ JIISILVLS
EEES 0D . 0°6 95550°0 . - VGERYT
INZLN2d3Q ANIONIdE0 JLYLEZWHAS : SIISILVIS
JCY3Y HLIIAM NIWOY HLIM
(Ll*29 ) ¢ #Z0 9 5€9°1 05650 K4 YHL06 L
& >°2*3 HLIM STI23 e NIl dONVIIHINDIS *d*a 2YYNES~IHD : Q
0°Ca1 S*HE ?°Le T elE TYLI0L ! .
Ba YA g1 . 22 NKRT0D .
e e o e e e o te o n ame e e e e ee me e ..Tl.l.lll..l|..“+“)|l..al.l..|I-I.T.l“l-ll..ln..lﬂ-.f.:: e e e e e
| 3¢4 9 Fe:
acs¢g L*Z¢
1*0¢ £*es L"TY .
Gl 3 FA o . & T _
L kel L T T R T T TR T P e
g°61 €°s¢ T°%2Z
g*sc | 8red 9°€E9
2069 5°L¢ S*LE CogE
04 1T : €T . 9T 4 _
ATI!IIII-"-ILT"'II"IIILV"","-*
yad L1 N-m
01 £*g el
£°0T Lote L°21 o QL
9 2 T . £ _ | S
< Ic IT L¢ LCL
Tvicl 13 Jc3
KCu LOod MCY
. ANRO T
2CVYY
) Cosovas A T T T T T T T T TTTTTTTT YT Nmdey
28 NCILYITANGEYLSEIYD = -c-mcme ;o memoe .- == -~




weyJnG jo AJTSJLEATUN TITSSYINY
Sik/ZKA WEI ¥02  T°*? 3Svia12e X-5SdS 88 u33 £
G = SNCILVAN3SSC SNISSIR =2C RISHAN
125070 ¢avr2ed 4 SyNOSEv3d |
12612°0 - ATSedINVET |
IoNYITI4INSIS EETTY JTLISTIVLS
TITTT0 . S0 .. bYESUC0 . . VEGHET
TTINZGN3436 INIONIS20 ummmmzz>m JTLSILVLS .
30v85 HLIR - SIVIT HLIK |
“¥°5S )} 6 40§ -3 F-E T €20 ) Zivis*®
€ >%3%3 KLIM ST133 . RN mu240mmH?me s mmdzcm'mmu
Ge0CT Coyg 9°LZ E*LE JYLOL _ <
&S 6z = .91 32 NWIGD =4
AT'--II-Illl.ll-;T'll-l'l';W"l'...'lc";T (o]
9°2Z I 1°21 G eT
. 5°S9 8*°€y ¢*0s
yocg £°1v GeZ2 1 €e8%Z
1€ £1 L. . 11 £
£°0y 6°9 £°9°
Ge0¢€ 0tz | gl
1°%2 %2y G&z gege
91 [ 2 Y [ r
L1 gey 1°21
0°s £°T¢ E°1€
o2z Ll €8¢ 5°€S
£1 1 g L 1
L D X D T e L e T D et ) m Hv-- HI—
. [¢e [z i1 15d Lol
VLG L 13¢ 363
MCE . _ L3¢ hod
) | 1HNGI
=0V as
ST T T T Tiovus ie ] B SIVIT
4G NCILVYITREYLSSOYUYT = ====omceoceeoeoeeoeaees-

l




weyJne o ALTSJeATUR IT359:%T
SLW/KA WEL ¥02 1°Z 35v3138 X-§§d€ 8§ £3d €
g = SNGILVAYSSEC SNISSIM 40 ¥ISHON .
$L0C*S SOEIE®D 4 S NDS¥Y3d “
$34ZE"0 A”S: E3HYED !
SONVIISINEIS SNIVA JILSTLIVLS E
TTTTT 0 00 EEE2C°0 , YOSV
IN3CN3 430 INZONSd3C STELEWKAS JISILVIS
30v49 HLIAM SIVady HLIN
50°06 ) § 40 € €59 *2 6943° 2 €£1021 *9
. un
S G D D G S - - e - oy W o . - e - - . ‘- ——— - e O an Bt . o §
§ >°3°3 HLIM S1132 *3°3 NIH IINYITLINSIS vdeg  IEYAGS<IHI ~
0°00T e 917 ¢ 1YLOL
dc iz o1 . . NKD103
: LTlltul..i!.......||..i..|._i...|...||..._.lr ”
soge |z 917 ”
7e00T | £°1§ L3I
5o tE geCy | §°52 L*ZE | ‘
6% 6z €t .1 st z _ w i
LT'-"‘-I'LI"Il-".'-l_-"l..-l'll'_'.nr . .
, L o2ec | e*0o1 | |
. bogter ) gtz :
5051 m gefy L°59 m w
€ £ - TR B ; | .
$oomm e e e e e e = SIVNAY | .
9 Iz It " l2¢ LTL
1%L0L 3¢ 3c3 “
NG 13d MG3 _
iRNG2 : |
zovye m ;
i} 3049 ».- oot oTTTTETTEETEESES amHlmmm T | M




censeee

HLiIn S22

P

EJ

3GV ED

LNZGMN3d3G
HLINM

2%4°%3

§0C0°0

ZIONVIIZINGI

INON

NCONz3& HLIM
8%y °L

LE3le®0

IN30AN=¢sC

43

0°GO1T
g

.
]

*Gy
4

Lok d
m
Y

M e

-l
xet

O

(=4

weydne jo ALTSJATUN ITaghevl
SIh/WA WEI ¥C2 T°¢ =SVY3T134 X~-$SdS gg g3 € ;
n _ = SNOILVAYISEO ONISSIW S0 ¥IEHAN .
ILEQY"0 ¥ S;NDSYY2d w
€lLTZY*t; A S ¥3HVED :
EYSTTY JTLSIIVLS | . !
6ST0E®D VOEHYT | m
JIGLIWNAS 2I1LSILVLS ! m
»m hid a T l981E°0T i
. ] (Ve
NIW 2ORYIIINSG LR JYVABS-IHY | -
S°%E -l XA €°LE vinl _
0z 0 <z NWNAT02 .
o ot o o s e o o 2 o o e 0 e o o e
£°¢2 £°01 £E°01
pesl 5°LE e L
6*cg 2°%22 4
K3 5. 9 rid
.Tl!ll'l"l.-l.rnl...l"'l-ll-—vlll..llcnl..ilncl._T
58 2°LY A X
G°32 §*79 Lzl |
1°71 £°2¢ 9e1g
s _ 1 1. 91 r .
:-n--uuns+q--¢:u-n¢c--:nn:J:-n:a-u'- NBOH35E
| £ Iz iT 13d" 101
L2 0
L3¢ MoE
. i A LLENNDD
,04 :
R T LY -

Illlllll_



http://ZO.fi

_weyJng go AyTsdeatup TT259341
SLE/WA WEI ¥Cd 1°C 3S¥Y31Z8 X~-S§dS 66 €34 €
B = SHOILYAY3SSC SNISSIW 40 H3AWNN
»E90°0 £LT02°6G . ¥ SINOSHY3Id
2Eel2? ATS.¥ZHYHED
IINYSIZINGIS 301vA SI1SILYLS
TITIT 0 069070 SRE5T"0 YCEHYT
T INICN3d3C “TIN3ON3d30 JIYLENEAS ST1SILYLS
30v45 HLIM ONINQD HIIK
3NON 0008 ¥692°0 - LzLLL*T m ~
—————————— e e ———— e ————— e e ———— ~
§ >*z2°2 HIIM €T132 42 NIW IINYSIZINSIS *i%C  I¥VAGS-IKD .
0°001 5°%E 9°L2 €oLE Ivi0L
8§ 5e 51 ¢z . NWDID9
G et o mam e e o v o - o e o e
nezg *T1 g*sy
0°59 gEY 6°0%
3°03 £o9b 152 0°1€
62 €1 L € 2
T e e e
1°21. §°¢1 yo2
¢*S¢ £°9s 1°66
008 1°52 g° 1t gooy
62 L 6 . 0 S G «
$ommmm e m——————— b e o e e aNIND?D
l€ I It 13d 101
15101 L3¢ 702
KLY 13d MSE
iNnG3
ICVE9
T T T T Tagwwe A . T T T TS T T T TTTTTTT YT TaRiNeg
40 HOILVINTVLISSOUE) = omccme oo ceeeoemm ==




. weyJng jo ARISJEATUR  ZTichiyT :
SLK/HA WEI $C2 T°¢ aSy313d x-S$dS 88 833 ¢ m
g = SNUILYA¥3ISEC ONISSIN =20 ¥IEWON :
11260 9259z C~ ¥ SNOSHY3d
128%%3 A S HERVED :
——— ——— o e _
3ONVIIJINSIS ZNIVA JILSILYLS b
BGINED T ERTTO - EREEEEG < e et ooy
INZGN3 3G EULECED SI¥LEHWAS 911SILVAS '
ASISNIHS HLIH GIdWILEN HLIIH , :
€%0°¢% 3 & 0 2 6991 6C0Z°0 5 660E9 *% i
¢ >*5°3 HLIIM $4120 “d*3 KIW IINVIILINGIS *1°¢  FuvnbS-INI
3°60T  8°C9 z°S€  Tvliol o
LS Le I¢ .. NHRWD <
- o e
s°ct | §°ST
91z £°2%
€62 1oLy w> * 23S |
it .3 e .1 ¢
D e
RI% £*0T |
5*1% gog7
1°42 1e1¢ 6°2%
1 8 1 e t ¢
S U P SRS
0° 1€ gog _
ey ge€z |
L°6E £5i 8 ¢ :
£z g1 S I x |
o i e
z°c | L'I
Tef . E*9 m
€°9 ce3L 652 !
N S S SR B
$ommmmmetde e me el ;e mmee—e  GTdNILIN
It [o 1J¢ 101
WLCL 13 303
HiY 13¢ MCE i
INNG3
AYISNIKS
AYISNINS A& _ T T T T T T T T T T T T T T T Tp3dWsiak \
- 40 NG ILYIAevVLesBED = --= e
d I
v iy >~ - £ L] A .
E a® g 4y 4 g4 A«AArly.-$~m.w-r‘44)Irw ]



G*0
TTTINZGN3d3C
A¥SNIRS HLIR

($5°29 ) 3

20 ¢

3ONVIIZINEIS
0%0
NTEREET)
11IASLEA RLIR
Eyy°l

g >°d4°*3 KLIM £T120 *4°*3 NIMW

- VEL
- 30 NOTI

JILLIKLAS

) o

Teatny

o

o weyJdn{ 4o A}TSJoATU( Zresyivt
SLk/kiA KCI 302 T 2SYIIIY X-5€4S 88 ©Ia €

TTTT T TS T i 0 777 7= SNOILVA4SSEC ONISSIK 40 LICHAN
g8897°C $2L10°Q= 4 SaNDS¥VId

Logzred A Syailivad

JLLSILVLS
TEanY Y

J1LSILvLS

E3PE° U € yT19EE*0

SONVIIAINSIS %0 ZAYALS-IHD
§°€9 2°9¢  WLCL
KKAT03

lE P 44

o wn oo e o e = a0 -

5°2 L €%
S°€l g°otl
2*<8 v 4¢

s : Y

+||".|l ||l+|alll'.||'ll4T
e .ﬂ. v..
Sef1

1L momN
S. Z

I°€y | vz |}

s¢ el

F T X P e S o
9%t g
v &¢-1 S°%6
G°GZ

0408
<. . P4 :

+--"""+|-""'l!'---...".'

It 1o

ALZSNIKS

R T

TIINSLIN

TIIASLSH

239



weYIng _fofizsdeamun  71izesy
SLK/ZWA Wul 804 T°2 35v31z2d X-56dS €€ €3z €
9 = SNDOILVAE3SEO ONISSIK 40 Y¥IEHWNN
cLed*d 18s6C°C~ ¥ SINDOSdV3d
gctec*d A Ssd2RVYY¥D
SIONVYIIAINSIS INTVA JILISILYLS
: 2°0 CETET®0 €3260°0 YOeKV
: LINIGNI4SC uunzm&wn SICLIHWHAS SILSILVLS
. AY¥3ISNIWS HLIIN NEJIYLEH HLIIN
“ (£0°0s5 ) 8 20 ¥ 9e0°T Z9LE" O £ €EE6TQT "€
S 2%z=*3 HKLIN €T11E2 *2%2 NIK ZONVIILINEIS *2C VAL S=IHI
G°C0T g§°¢co C°5E qviol
&g LE 134 NWRIC3
?°¢ L*1
yeoc €y
[ L4995 g*ge
€ [4 [ €
L*O2 ﬂ G6°61T
ge Nm ?°¢9
1% 21’ L. . <
oo m———— o ——————
g°ceE m Oﬂ
. y*1g
1°ey 0°9L c ¢P
Q¢ 61. i F 1
._Tlnll.l.l-l'l&c.l.l-l.l-l.llul.v.
€*9 €S
§°01 £°9T
It pnhm m-«#
L K4 : € t 0
It fo- 43¢ LCL
aviel 134 0D
MOy Lldd MO
INNQD
ACISNINWS
AYISNIKWS AS N33yl 3w
= 40 NGILVTNIVLISSOYE) =m=m=m=meoome oo 22

240

:
1
:
|
K




Lo

§9°3

35KV
291400

JI4INESZIS
0*0

LNICNI 430 LNZAN3 430
AYISNIWS HLIIR NIVHLIIW RLIK
(s6°sL 3 @ 46 ¢ ISE°D
€ y*=*3 HLIIK S1129 *4*% NIW

vQlco

SIELINHAS

9cLs* €

sATUN ZT3SY39T

-s§dS 8¢ €33°¢

9NISTIN 40 d3EKNN
¥ SWNGSHU3E

JILSILIVILS
VagKYT

- O - - o

AILSILVLS

6EY6E 1

FORVIIHINGD R ¢ 3avnl S-IHI
PRI gresy 29k TYiCL
3E le B 4 Y31 (R ()
<+ I-I'”'l'AT""'-".‘v
7L L°1
g gy
ze: 199 cecs _
3 s 1T 13
Fomm .- e ————
LeT
m L]
i1 0°001
T T 2

o e e e o e v e
Ge2g< 0°IC
6°1¢ T L%E§
69 yesy

s vE 81
L1 Ly
L*2

AYISNIWS™

7°€ ¢"0sg o on
Z T . ; T -2
1 [z 124 LOL
GvilCd 134 02
KoY L3d MOZ
e e o LINARD

2H<uhuf

241



: wEyJnG 4o AJTSJLBATUN 21:c929t
: SLW/KA Kol G2 T°C 26¥372& X-SSdS 8% €34 €
! 5 = SNCILVAYZSEC SNISSIN d4C YIEHAN
LESZ "D $1ZL0%0 ¥ SyNDSuY3ad
S5901°0 ATS,u3Kyd)
SONYIILINSIS INTYA : JILSILVLS :
neg . G0 _ R C pauwne |
_ INZONZd3C IN3GN3J30 SIYLSHKAS . JTLSILVLS
ASISNINS HLIR 423130 HLIIM
S6°sL ) 8§ =C 9 9501 ezsec o g 55859 °C
€ >°4°3 HLIM ST129 373 NIN mUzquHmmmGMm sueq 22VABS-IHI
30081 $ €9 - Ze9g I LGL
g¢ e .. 1z’ . NWiiGs
+..|..|l|....+|||l.m..l...+ >,
&9 _ L* 1
£°01 gy o
: oeg 30z 3°02
i < .Y 1 t
. i S 3
_ A yep
| _ 1°9 £
_ geg 0°3% 067
¢ € 1 2 :
” RSt tdeatatetutt ¥
i £ 2y £°62
_ LSl G*1s
! Sy £33 3*LE
" iy §2 L3 I
i o o e v o 0 o o o e o o e e
L . R AT SRV R e
! poc gy
z°s L*9% £ezg
fmemesenl e e f e ———— 42313W
it o "12d 101
1vLCL I3¢ 3¢a
L 13¢ KOE
INNGS
AYZSNIKS
T T T AMESNIWS i¢ T T T T T TS TTTrsSsosmsc-es -meHum -7
48 NOBILVYIAEY LS EQED ==--eooooeo oo l0



http://ZO.fi

- weydne _jo AyrsJeatuq 2T35%291
SLE/KA. WET 4G5 1°2 36v3134 X-SS§d4S 66 934 ¢
: = SNGILYAYISSC SNISSIW 40 2IZHAN
€965 GEEEseg- 3 SNOSUVId
Z05£3°0 PSS EI
SKY2ISINSIS ZNIVA SI1SILYLS
a0 0°0 ©*0 YOEWY
LN3UNZdZC LLZON3d2G STULINNAS SI1SILVLS
30VHES RLIK SIVITLES HLIN
3NN L66 *9 12580 z 92520 °C
$ >°x*3 HLIK $1122 “4°3 NIW ZONVOIZINGIS *4°C  3¥VADS~IHI
T G0T  GevE a3 B2l T TYTLGL "
8¢ bzl e1 e N[0 3
0°67% SecT yez2
Gozé € *9< 1°6¢
65 gegg . | c°i2 g€
€€ 1 - - S A
LI""""LV'-' @ o e of 0 W Sy o 0 Eae
i%g 1°71 S°ST
9°cy v 6°0%
1°€y 0°5¢ 08¢ R |
$t 6. 6 . T .
fe Iz it La¢ 161
1vigt T34 J03
KO 13¢ KGO
. INAGD
GY¥s
- 20789 Au : SIVIIL7S
2.0 HGILIYINEVLISSCUS ===-==omomeeaa 22

243



]

LN B ]
PONHOHO so 0
MG mmam

o J &L
E‘JUUOQ :
Cabut.

QOO OO
oot

0
SHw

L1 NI PN et ot e ot b ook ot ok ok

ﬁ'ﬂ W QW 09 ~ 0 U1 IS QT4 &3 10U~ O
Am

ey

[
LI ]
l i"l’l

lan [
WO+

[NIZIV. ¥ T Te)
ZMmnrexa0
[=1glgbiF -3
AR gk b bt ) onzZo=
G000 Co oo QZZ-I 3=
s X ¥ s 1o ] TMOVEnNZ
OO OD ' NG O
e (%] ]
Qame e
Q=" Jri~{4
* rinmZ
Y »OMm
n-HC~n
e
OROO™M
mie & 3}
-4 o
L) <
= -
i
»

N

0 NITXETZTOWBTDNANn-~mZ >
2OMMMINnGQimuoHOoOoOnImIoOo s
o] f e e o AT XD o DOV g4 €Y
FMARNMHZDHHMOIZ222
HUDMAIZOHUZHAZO 0V
B M-I U0, XL mmrn-
H Zxrr 2 QMR
7 cra <<

€I IOl L S G I CIOICD G T LD 459
R R Ll 4 GG K S

DN YDA NINDIE TICICNHD
VR LQRNIZ AN A DN DRI
>HHHHH>b>>bbb>h>>b
DIAZZZIDIUIVIDIIOUD
T AWM G eI i MG s

Mnmia

NAARDXA

CLTE<

Jequnu qop

Teast
uf
dS

d XSVl 9NIQ3J33¥
T
S

b skSakikd 120

-
-
-

A
)

3
X

31nd
¥s
¥

pdfud id pbpd
Ui us vt
4e b8 va s 0e
Pdjmh bt pudpod
O DD

HSINId
1

A
2

a
3

S JVHNAN
ng jo
Z 38V

Wy L Law

A e ahrafs e Shdate she
o4
[ ]

#fe & w20 e "
0 ks TEQ)

-
=4

T

NN
rmim sim
D 0 630

wey

45,239
iy |'ﬂm
(s kb BTB

d

Do oo
QOO W ¢

{6 o

ZHA |

e
snfkxkk TY0

e
LS

saUTT
1o
+q

dos

e
¥
:

©
€
$3HIL Nid3d SANOIIS 6&°Q

T1dcE
weysng B 82TAdeS Ffurinduwos

pejutrdd sabed
TJdd
p
P

paiu
¥
1

C
G
“iyoefoud

it =

W 3

e o ek et sl e et s ool
g
g

e sl e e ole ok s s eofe e e sk e
i srepd e gea ke ssh s R e e R Kesi Ak e el

Tt o de ks s ey ool K ke R Sk

@

4 pe

4 pe
fLE(

e

Aol deokeoy o Sk Sk ok e R R el
s 4

*®
2w

OO

Seohsh R

%
%
%*
*

/%

y /

z
&
%
*
&
8
&

o

*CiSc¥ls SOWNG32S g%°7

welsAs feurwdul URETYITY

NE
NT
N
N
N
s 18820:871

244

avd

-
-

318Vl

NCGCI LY INGEG

ER I | B

X




APPENDIX VII

DATA AND STATISTICAL ANALYSIS OF MANAGER QUESTIONNAIRES
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