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ABSTRACT OF THESIS 

The research study examines a number of recent developments i n 

the e l e c t r i c a l / e l e c t r o n i c s industry i n terms of new s k i l l requirements 

of the workforce and in-service t r a i n i n g provision for both employees 

i n industry and teaching s t a f f i n the providing colleges of further 

education i n the North East Region. 

Many of the major changes which are taking place i n the Region's 

industries are due mainly to the introduction or planned introduction 

of new microelectronic/computerised technology. Therefore, i t i s 

imperative that the relevant manpower planning which takes place i n 

industry i s supported by recent and relevant further education and 

t r a i n i n g of i t s employees so that an adequate supply of s u f f i c i e n t l y -

s k i l l e d personnel i s made available in.order that companies can take 

advantage of high technology i n t h e i r manufacturing processes. 

Data was collected, using structured interview questionnaires, 

from samples of managers employed i n l o c a l industry and teachers i n 

further education departments of e l e c t r i c a l / e l e c t r o n i c engineering. 

The results were l a t e r analysed using computer standard non-parametric 

s t a t i s t i c s . 

Much of the data obtained from the survey shows that, although 

further t r a i n i n g and r e t r a i n i n g of s t a f f was often necessary w i t h the 

introduction of new computerised equipment i n t o a company, very l i t t l e 

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



service t r a i n i n g needs were provided by equipment manufacturers, 

external agencies, and in-company programmes. 

Staff development i n a number of the sampled colleges did not 

always place s u f f i c i e n t 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 

t r a i n i n g courses and often had to r e l y on text-books and other sources 

f o r information on new subject and cu r r i c u l a r developments. 

Although most of the sampled managers were aware of the lack of 

close l i a i s o n between t h e i r industry and colleges of further 

education, many recognised the need to further t h e i r own involvement 

i n l o c a l education and contribute to the content and organisation of 

college course c u r r i c u l a . I n education, a disproportionately large 

percentage of those teachers interviewed had l i t t l e or no contact with 

l o c a l firms, even at a s u p e r f i c i a l level of involvement e.g. an 

i n d u s t r i a l v i s i t , and many had never consulted w i t h industry nor 

discussed any issues involving the courses offered by t h e i r 

department. The absence of any structured l i n k s between the two 

samples has inevitably helped to exacerbate many ex i s t i n g problems, 

and i n a number of cases has, unfortunately, resulted i n a complete 

lack of co-operation and co-ordination i n terms of course planning and 

design. 
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CHAPTER 1 

INTRODUCTION 

The North East Region i s s t i l l l argely dependant upon i t s old and 

t r a d i t i o n a l industries although a much more d i v e r s i f i e d i n d u s t r i a l 

structure i s slowly being developed.* These older industries which 

r e l y heavily on t r a d i t i o n a l c r a f t s k i l l s of the workforce are becoming 

increasingly vulnerable to competition from foreign countries, i n 

p a r t i c u l a r the Far East, where human labour i s very much cheaper.^ 

The shipbuilding^ and s t e e l ^ industries which had been fo r many years 

the most important and major sources of employment i n the North East 

are c l a s s i c a l examples which epitomise the i n d u s t r i a l and employment 

problems facing the Region. I n the l a s t f i v e years, one t h i r d of the 

t o t a l labour i n shipbuilding, amounting to more than 22,000 jobs, have 

been l o s t throughout the industry and i n the North East alone more 

than 50 per cent of the t o t a l number of the Region's shipyards have 

either closed down completely or are threatened w i t h closure re s u l t i n g 

i n a loss of more than 1100 jobs.^ I n the steel industry, almost 

4000 jobs were l o s t i n one town alone when B r i t i s h Steel closed down 

i t s plant and ceased production i n the Consett area, causing 

unemployment figures to r i s e to 27.7%^ - way above the national 

average. 

As a base fo r future prosperity i n the Region, such t r a d i t i o n a l 

industries seem less than adequate unless urgent updating and heavy 

investment i n new technology takes place i n an e f f o r t to enable them 
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to remain competitive and to sustain even the present employment 

levels amongst t h e i r workers.^ However, changing the i n d u s t r i a l 

character of an area i s not a very r e a l i s t i c aim, at least i n the 

short or medium term. What may be more r e a l i s t i c i s to ensure that 

possible technological developments i n industry, are not delayed 

because t r a i n i n g or educational f a c i l i t i e s have not been provided. 

Simply introducing new technology i n t o a company's product or 

production processes i s i n s u f f i c i e n t to maintain employment levels or 

indeed to ensure the company's s u r v i v a l . Management and shopfloor 

workers must have the necessary knowledge and s k i l l s to ensure the 

successful i n t e g r a t i o n of the new technology i n t o the company's 

products and processes i n order to gain an advantage over i t s 

competitors. 

Overall, there i s very l i t t l e evidence to suggest that the use of 

microelectronic technology w i l l a ctually r e s u l t i n employment 

increases due to the creation of new jobs and positions w i t h i n 

industry. I n f a c t , the present i n d u s t r i a l recession, r e s u l t i n g i n 

the loss of many jobs i n almost every sector of industry, has obscured 

some of the effects of microelectronic technology on employment 

levels, although there can be l i t t l e doubt that i t s introduction can 

very often be responsible f o r the loss of both manual and non-manual 
Q 

jobs w i t h i n a given f i r m or i n d u s t r i a l sector. This i s not to say, 

however, that the introduction of microelectronic technology, even on 

a large scale, w i l l i n e v i t a b l y r e s u l t i n mass unemployment because 

t h i s new technology i s very discriminative i n i t s employment e f f e c t s . 

Therefore, as employment i n one p a r t i c u l a r sector of industry reduces 

12 



another sector may increase i t s s t a f f i n g levels. I n heavy 

engineering, f o r example, although many t r a d i t i o n a l c r a f t s k i l l s , once 

needed by shop f l o o r workers, w i l l become obsolete, many workers with 

technician grade s k i l l s w i l l be needed.^ By and large, the use of 

microelectronic technology i n the manufacturing process w i l l increase 

output production thus reducing the u n i t price of a company's product, 

thereby allowing i t to remain competitive and maintain employment 

levels. Evidence provided by successful companies suggest that 

employment levels w i t h i n an i n d u s t r i a l sector w i l l f a l l more rapidly 

without, rather than w i t h , the introduction of microelectronic 

technology. 

The effects of t h i s new technology on s k i l l s and the occupational 

composition of the labour force w i l l vary from company to company and 

from industry to industry. However, what does seem clear i s that 

s t a f f at a l l levels of employment w i l l be affected. Managers, for 

example, need to be retrained i n the new technology i n order that they 

may be i n a better p o s i t i o n to introduce and implement changes and 

developments i n new machinery and equipment so as to ensure the 

competitiveness of t h e i r company. On the shop f l o o r , as stated 

previously, the introduction of microelectronic technology i n t o 

companies w i l l cause an increase i n the need f o r technician grade 

s k i l l s , especially i n those areas concerned with maintenance and 

software engineering. 

The increased need f o r s p e c i a l i s t t r a i n i n g of company s t a f f i n 

the new technologies has highlighted the many shortcomings of the 

13 



education service i n general, and the FE sector i n p a r t i c u l a r , where 

much c r i t i c i s m has been directed i n recent y e a r s . ^ Many of these 

c r i t i c i s m s have been centred around the i n a b i l i t y of the further 

education sector "to r e l a t e the courses i t provides more closely to 

the needs of the customer and i n the most cost e f f e c t i v e way".11 

Further Education, i n i t s defence, has often argued that industry does 

not always a r t i c u l a t e i t s needs and requirements and hence many of the 

courses designed f o r industry and much of the curriculum planning 

remains i n part, purely speculative. However, the stated complacency 

and insulated p o s i t i o n of FE has often meant that even when the aims 

and objectives of l o c a l industries are c l e a r l y defined, "the colleges 
12 

response i s often disappointing". This unsatisfactory s i t u a t i o n 

has resulted i n the emergence of private t r a i n i n g 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 i n future y e a r s . 1 3 

I n order to compete with external agencies and to s a t i s f y i t s 

customers i n terms of course provision, the further education sector 

must recognise the importance of i t s own manpower planning and the 

need f o r continuous s t a f f development. Unfortunately, the t r a i n i n g 

and r e t r a i n i n g of teaching s t a f f i n many colleges i n the North East 

Region i s an area which has been sadly neglected i n 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 i s most needed to a t t r a c t post-apprentice personnel 

from industry back i n t o further education. A l l too often, "teachers 

14 



and colleges are required of face immediately new challenges with 

l i t t l e opportunity f o r preparation, scant resources and without 

appropriate s t a f f development or a clear national or regional 

framework of o b j e c t i v e s " . 1 ^ As a r e s u l t , many teachers i n l o c a l 

colleges of fu r t h e r education i n the region lack the knowledge and 

experience of modern i n d u s t r i a l techniques and the s k i l l s necessary to 

equip l o c a l workers to enable them to survive and compete e f f e c t i v e l y 

i n demanding markets by using the l a t e s t technological advances 

relevant to t h e i r jobs i n industry. 

The main objective of t h i s study i s to examine the information 

obtained on both the current uses and the l i k e l y future effects of 

developments i n microelectronic technology i n the e l e c t r i c a l and 

electronics-related industries and the implications f o r further 

education provision i n 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 i n 

further education; (2) managers i n the selected industry. Since i t 

i s the aim of t h i s research to study the possible e f f e c t s of 

computerised technology on l o c a l industry and fu r t h e r education i n the 

North East Region, i t i s of added i n t e r e s t to b r i e f l y examine the r i s e 

and impact of the microelectronics industry both from an h i s t o r i c and 

an economic perspective before moving to a more detailed discussion of 

the problems explored i n the survey. 

The growth of the microelectronics industry has been greater, by 

f a r , than f o r any other industry i n recent years. I n 1978, for 

15 



example, when the microprocessor achieved widespread recognition i n 

the world at large, the world market for electronic goods was already 

worth £60 b i l l i o n w i t h an estimated growth rate of 20 per cent per 

year, and by 1990 i t was predicted that world production of integrated 

c i r c u i t s alone would be around £15 b i l l i o n annually.*-* The p o t e n t i a l 

use of microelectronics i n a l l sectors of industry i s so great that i t 

w i l l be found i n almost every i n d u s t r i a l process i n the future. So 

great i s the importance of t h i s 'foundation technology' i n industry 

that i t has been suggested that "the world leader i n microelectronics 

w i l l lead the world i n everything else".*'*' 

In 1978 the microprocessor, u t i l i s i n g microelectronic technology, 

received worldwide recognition, even though only a few people i n the 

electronics industry understood how i t worked. Although the 

microprocessor i s a microchip employing integrated c i r c u i t r y , i t s 

f l e x i b i l i t y l i e s i n the fact that i t i s a programmable device and can 

therefore be used to perform many d i f f e r e n t functions and operations. 

Microprocessors were o r i g i n a l l y used to perform the measuring and 

tes t i n g of sophisticated electronic equipment but were soon used to 

even greater e f f e c t i n many other areas. For example, they were soon 

successfully applied i n 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 r e s t r i c t e d solely to 

i n d u s t r i a l applications but, because of t h e i r f l e x i b i l i t y , they have 

started to be used i n many domestic household products. 
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Although the U.K. Ministry of Defence had supported 

microprocessor developments f o r defence equipment f o r a number of 

years, i t was not u n t i l 1978 that the B r i t i s h government seemed to 

wake up to the uses of microprocessors i n industry with the 

announcement by the Prime Minister that "Microelectronics i s of 

c r u c i a l importance to the i n d u s t r i a l future of the n a t i o n " . ^ A 

r e a l i s a t i o n that B r i t a i n was lagging behind i t s i n d u s t r i a l competitors 

and that " B r i t i s h management i s reluctant to invest, and conservative 
18 

i n the face of new ideas and techniques", forced the Department of 

Industry to set up a new Electronics Applications Division which 

announced two new comprehensive support schemes. The f i r s t of these 

schemes - the Microelectronics Industry Support Programme (MISP) -

aimed a t 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 f o r immediate action by the 

Government as a report published i n 1978 showed that only 5 per cent 

of the B r i t i s h companies surveyed used the new technology to improve 

either t h e i r products or t h e i r processes and more than 50 per cent did 

not even know about the new technology and had no idea about 

microelectronic-based techniques i n i n d u s t r y . ^ I n a more recent 

study of twelve engineering firms i n B r i t a i n and West Germany, i t was 

found that there was more opposition to the introduction of new 

technology i n t o B r i t i s h companies. Although "the main source of 

resistance to i t s introduction was found to be ignorant and backward 

management, the main source of job loss was the f a i l u r e to 

adopt new techniques to meet the i n t e r n a t i o n a l competition".^ 
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Although there are numerous reasons f o r t h i s resistance to change i n 

many sectors of B r i t i s h industry, especially i n those companies which 

have a "closed-shop" employment policy or where union influence i s 

p a r t i c u l a r l y strong, much consideration must be given to the f a c t that 

as technology changes i t not only stimulates ideas leading to the 

development of new machinery and equipment, i t also brings i n i t s wake 

new fears and hopes about employment, unemployment, economic and 

social changes. Thus, i n 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, 

t h i s idea was, and s t i l l i s , seen as r e l i e v i n g mankind of work and 

providing plenty f o r a l l - a picture of Utopia was presented, 

especially by commercial advertising. Whilst to other observers, i t 

was seen as leading to Armageddon wi t h widespread unemployment, 
21 

violence and f i n a n c i a l s u f f e r i n g . 

The d i f f u s i o n of automated plant i n t o industry i n the North East 

Region throughout the l a t e 1960's and early 1970's was extremely slow, 

causing many e a r l i e r promises and predictions to be l e f t completely 
22 

u n f u l f i l l e d . Although the main cause of t h i s slow d i f f u s i o n was 

undoubtedly the high cost of the equipment and i t s u n r e l i a b i l i t y due 

to many technical and development problems, i t can also be argued 

that because of the number of new s k i l l s and the new knowledge 

required by the workforce, the extent to which the education and 

t r a i n i n g sectors responded to t h i s new technology was c r i t i c a l to i t s 

success and d i f f u s i o n i n many i n d u s t r i a l sectors. However, t h i s 

accusation has been vehemently denied by a number of observers who 
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claim that there i s actua l l y less need to educate and t r a i n personnel 

because much of the new technology causes mass d e s k i l l i n g of the 

workforce and only succeeds i n making man an adjunct to the machine.^ 

Although t h i s argument i s true of some i n d u s t r i a l sectors, there i s no 

denying that i n recent years more sophisticated technology has 

resulted i n the need f o r more professional and technical manpower. 

So much so that t h i s has caused severe d i f f i c u l t i e s i n the rate of 

supply of trained personnel and raises questions about the q u a l i t y of 

the supportive education and t r a i n i n g provision. 

In conclusion to t h i s chapter, the aim of t h i s research i s to 

study, i n a p a r t i c u l a r region, some of the i n d u s t r i a l changes that 

have occurred as a d i r e c t r e s u l t of the developments i n 

microelectronic technology and the implications t h i s has f o r i n -

service t r a i n i n g of employees i n industry and teaching s t a f f i n 

further education departments of e l e c t r i c a l and electronic 

engineering. I n a condensed form, the very broad question that was 

being asked was: 

"What technological changes have occurred i n recent 
years i n the e l e c t r i c a l and electronics-related 
in d u s t r i e s , and how have these changes affected 
p a r t i c u l a r sectors of those industries i n r e l a t i o n 
to education and t r a i n i n g needs of t h e i r employees 
and technical teachers i n the supporting colleges 
of further education." 
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CHAPTER 2 

RESEARCH METHODOLOGY 

This research study investigated changes i n the 

el e c t r i c a l / e l e c t r o n i c s industry i n the North East Region both i n terms 

of perceived new s k i l l s and knowledge of employees, and the in-service 

t r a i n i n g of managers and s t a f f at a l l lev e l s . Also, a simultaneous 

study of teachers i n colleges of further education departments of 

el e c t r i c a l / e l e c t r o n i c engineering was i n i t i a t e d i n an attempt to 

i l l i c i t information on how teachers keep up to date with developments 

i n t h e i r subject area and to determine the match/mismatch i n further 

education provision. 

Two structured interview questionnaires were used, one for 

manager respondents and the other f o r teacher respondents, i n an 

e f f o r t to determine opinion and facts concerning t r a i n i n g courses and 

how individuals i n selected companies and colleges of further 

education keep up to date w i t h technological advances i n t h e i r 

industry. The general data derived was translated i n t o a set of 

statements about the p o l i c i e s and practices of companies and colleges 

i n the North East Region. 

The conduct of the survey and the measuring instruments used are 

now described i n some d e t a i l . 
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1. Sampling Procedures and Conduct of Survey. 

Due to the s p e c i f i c i t y of the teacher sample population to be 

used and the paucity of respondents available, random sampling of 

colleges of fur t h e r education could not be employed. Therefore, i n 

order to provide a reasonable working sample, a l l of the major 

colleges of further education i n Northumberland, Tyne and Wear, and 

Durham were used. For the i n d u s t r i a l sample, i t was decided to use 

information from the departments of the sample colleges of further 

education, where past and present records of firms, which had r e l i e d 

on them f o r t r a i n i n g provision, were available. This source of 

information was considered to be especially useful since i t seemed 

only practicable to enter i n t o consultations, i n an attempt to 

evaluate training/educational provision and p o l i c i e s , with companies 

that were known to have at least some i n t e r e s t i n and knowledge of 

such areas. 

2. The Interview Programme. 

Having f i r s t established the sampling procedure and the possible 

source of colleges and companies w i t h i n the region to be surveyed, the 

interview programme, involving teachers and employees i n 

e l e c t r i c a l / e l e c t r o n i c engineering, started i n mid September 1987 and 

lasted f o r approximately three and a h a l f months. I t was necessary 

to s t a r t early w i t h the interviewing of teachers so that the programme 

would f i n i s h before the s t a r t of the Christmas holidays, when, i n 

e f f e c t , almost one month could have been l o s t . 
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The corresponding interview programme f o r each of the two groups 

of respondents was carried out as follows. 

Managers i n Industry. 

In each f i r m v i s i t e d , every attempt was made to interview a 

t r a i n i n g o f f i c e r , supervisor or a senior manager, and i n the larger 

companies t h i s was successfully carried out. However, i n smaller 

companies more than one of these roles was performed by a single 

i n d i v i d u a l e.g. the senior manager might also cover the t r a i n i n g 

function i n the company. 

The actual interviews, which invariably involved a tour of the 

companies premises, varied i n length from 30 minutes to 2 hours and 

were p r i n c i p a l l y concerned w i t h the following general objectives: 

(1) To i d e n t i f y areas where continuous adult t r a i n i n g i s necessary. 

This was achieved by an analysis of the following: 

(a) the present knowledge and s k i l l s of the workforce i n the 

f i e l d of computerisation and microelectronic technology; 

(b) the changing s k i l l s required by the workforce as a d i r e c t 

r e s u l t of introducing new computerised equipment. 

(2) To determine company policy on t r a i n i n g and r e t r a i n i n g . 
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(3) To determine which organisations contributed most to the 

t r a i n i n g / r e t r a i n i n g of employees i n the industry. 

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

colleges of further education i n the Region. 

Teachers i n Colleges of Further Education. 

I n every college v i s i t e d , either the P r i n c i p a l or Head of 

Department was approached to obtain permission to interview members of 

t h e i r s t a f f . Almost a l l of the teachers i n the relevant departments 

of the colleges v i s i t e d were co-operative and agreed to be 

interviewed. 

The actual interviews, which sometimes involved a tour of the 

departments' f a c i l i t i e s , varied i n length from 30 minutes to 2 hours 

and were p r i n c i p a l l y concerned w i t h the following general objectives: 

(1) To determine college policy on t r a i n i n g and r e t r a i n i n g of 

of teachers. 

(2) To determine i f in-service t r a i n i n g of academic s t a f f was being 

adequately supported. 

(3) To discover how, with a l l of the various methods available, 

teachers keep up to date w i t h subject knowledge and technological 

developments i n t h e i r industry. 
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(4) To assess the relationships that existed between colleges of 

fur t h e r education and l o c a l industry. 

3. The Measuring Instruments Used. 

( i ) Description and design of the teachers' questionnaire. 

A copy of the questionnaire i s given i n Appendix IV, see page 158. 

The structured interview questionnaire, used w i t h the teaching 

members of s t a f f i n colleges of further education, was divided i n t o 

the following four sections. 

SECTION ONE: 'Personal d e t a i l s and i n d u s t r i a l experience'. 

This section was covered by questions 1 - 1 6 inclusive and gave the 

independent variables f o r hypothesis t e s t i n g . 

SECTION TWO: 'Microelectronic technology awareness implementation 

and employment e f f e c t s ' . 

This section, covered i n questions 17 - 25, was divided i n t o two 

d i f f e r e n t types of questions (1) fact u a l (2) opinion seeking 

questions which were used to e l i c i t information i n each of the 

following areas: 
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(1) Factual questions:-

(a) the effects of new technology on such areas as ( i ) employment 

levels ( i i ) s k i l l requirements of the workforce ( i i i ) 

t r a i n i n g requirements ( i v ) e f f i c i e n c y i n completing the task; 

(2) Opinion seeking questions. These questions asked the respondents 

to give t h e i r views on the importance of areas such as: 

(a) whether any new system or equipment which i s introduced in t o 

a company should be understood by a l l personnel; 

(b) methods of ensuring good communications between employers and 

employees i n r e l a t i o n to developments i n new technology. 

SECTION THREE: 'In-service t r a i n i n g and course preference*. 

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

i n t o f a c t and opinion-type questions. The factual questions were 

designed to e l i c i t information on in-service t r a i n i n g , e s s e n t i a l l y 

categorised under two headings, as f a r as possible: 

(1) in-service t r a i n i n g p o l i c i e s of colleges; 
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(2) the microelectronic technology t r a i n i n g given at both 

academic and pedagogic levels. 

Other f a c t u a l questions, concerned with how teachers keep up to date 

with recent developments i n t h e i r subject area, were asked i n order to 

obtain some idea of how recent the teachers' information was and 

whether or not i t s acquisition was t o t a l l y dependent upon s e l f 

motivation. I n addition, four questions which involved the appraisal 

and personal development of the teacher were asked i n an e f f o r t to 

determine the existence and e f f i c i e n c y of s t a f f 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, i n an e f f o r t to determine the p r i o r i t i e s of in d i v i d u a l 

teachers. 

SECTION FOUR: 'Liaison between l o c a l industry and colleges of further 

education'. 

This section, covered i n questions 55 - 60, was also divided i n t o 

factual and opinion-seeking questions. The fact u a l 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 a t t i t u d e s of teachers 

towards the e x i s t i n g relationship between industry and colleges, and 

ways i n which t h i s relationship could be improved. 

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

A copy of the questionnaire i s given i n Appendix V, see page 180. 

The structured interview questionnaire, used w i t h senior members 

of s t a f f i n the e l e c t r i c a l / e l e c t r o n i c s industry, was divided i n t o the 

following four sections. 

SECTION OHE: 'Personal d e t a i l s and i n d u s t r i a l experience'. 

This section was covered by questions 1 - 1 4 inclusive and gave the 

independent variables f o r hypothesis t e s t i n g . 

SECTIOH TWO: 'Microelectronic technology awareness, implementation 

and employment e f f e c t s ' . 

This section, covered i n questions 15 - 30, was divided i n t o two types 

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

to e l i c i t information i n the following areas: 
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(1) Factual questions: 

(a) was the company considered progressive and therefore 

responsive to technological changes and innovation? 

(b) the ef f e c t s of new technology on such areas as ( i ) employ­

ment levels ( i i ) t r a i n i n g requirements ( i i i ) e f f i c i e n c y i n 

completing a task; 

(c) the new s k i l l s and knowledge required by the workforce and 

the type of t r a i n i n g / r e t r a i n i n g needed; 

(d) company p o l i c i e s i n r e l a t i o n to long term plans f o r techno­

l o g i c a l developments. 

(2) Opinion seeking questions. These questions asked the respondents 

to give t h e i r views on the importance of such areas as: 

(a) whether or not any new system or equipment which i s i n t r o ­

duced i n t o a company should be understood by a l l personnel; 

(b) methods of ensuring good communications between employers 

and employees i n r e l a t i o n to developments i n the new 

technology. 

30 



SECTION THREE: 'In-service t r a i n i n g and course preference'. 

This section, covered i n questions 31 - 48, was once again divided 

i n t o f a c t and opinion type questions. The fact u a l questions were 

designed to e l i c i t information on in-service t r a i n i n g and to discover 

which organisations, i . e . the company, equipment manufacturers, or 

further education contributed most to the t r a i n i n g of employees i n the 

new technology. 

I n the opinion seeking questions, the respondents were asked to 

ra t e , using a f i v e point L i k e r t scale, the courses offered by the 

above three organisations. The main aim being to determine the 

p r i o r i t i e s of the employers and employees i n r e l a t i o n to 

t r a i n i n g / r e t r a i n i n g and the ro l e played by each of the selected 

organisations i n the t r a i n i n g programmes under development. 

SECTION FOUR: 'Liaison between the industry and l o c a l colleges of 

fur t h e r education*. 

This section, covered by questions 49 - 52, was also divided i n t o fact 

and opinion seeking questions. The fact u a l questions were concerned 

wit h the role played by industry when decisions are made about the 

content and organisation of courses. 

The opinion questions sought to explore the a t t i t u d e s of managers 

towards the e x i s t i n g r e l a t i o n s h i p between industry and colleges, and 

ways i n which t h i s r e l a t i o n s h i p could be improved. 
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4. Processing of D a t a / S t a t i s t i c a l Procedures. 

Following the administration and completion of the structured 

interview questionnaires, the coded data was loaded into data f i l e s 

and processed by SPSS-X*, a s t a t i s t i c a l package using the Michigan 

Terminal System* (see Appendices VI - V I I , pp. 200-266). 

Hypotheses i n the research were tested by using the following 

non-parametric t e s t of a n a l y s i s : 

Chi-square (X ) . 

Categorical data was assembled into contingency tables, and 

differences i n frequency d i s t r i b u t i o n s were explored using chi-square 

procedures. This i s c a r r i e d out by c a l c u l a t i n g the expected c e l l 

frequencies (FE) from the column and row t o t a l s . The calculated 

values of FE are then compared to the a c t u a l observed frequencies (F0) 

given i n the table by using the following formula: 

X 2 s (FO - F E ) 2 

FE 

9 

Higher values of X w i l l be expected from the r e s u l t s when the 

discrepancies between FO and FE increase.^ 

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

2 x 2 contingency tables, Yates correction was automatically applied, 
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even though i t has been shown that the X s t a t i s t i c works we l l even 

when the average expected frequency i s as low as 2.* 

Although the chi-square s t a t i s t i c helps to decide whether or not 

a rel a t i o n s h i p or dependence e x i s t s between v a r i a b l e s , i t does not 

give any indication of the strength of the r e l a t i o n s h i p . Therefore, 

several s t a t i s t i c s are avail a b l e which adjust chi-square and allow i t 

to become a basis for assessing the strength and rela t i o n s h i p of 

v a r i a b l e s . Some of these s t a t i s t i c s , which were used i n t h i s study 

included: 

Phi (0) 

This s t a t i s t i c was used for a l l 2 x 2 tables to give a measure of 

the strength of the re l a t i o n s h i p between the va r i a b l e s under a n a l y s i s . 

The value of phi v a r i e s from 0 when there i s no re l a t i o n s h i p , to 

a maximum of +1 when there i s a perfect r e l a t i o n s h i p between the 

va r i a b l e s . 

Cramer's V 

This s t a t i s t i c , which i s a modified version of phi, also v a r i e s 

from 0 to +1 and i s used for contingency tables larger than a 2 x 2 

format. Although degrees of association are obtained by the use of 

Cramer's V, i t does not indicate the manner i n which the var i a b l e s are 

associated. 
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Lambda ( X ) 

Values of Lambda range from a maximum of 1 to a minimum of 0 and 

i s the a b i l i t y to measure the percentage of improvement i n predicting 

the value of the dependent varia b l e once the independent v a r i a b l e i s 

known. Thus, a value of Lambda of 0.15 would improve our predictive 

a b i l i t y 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 l e v e l s i n s p e c i f i c 

sectors of industry and the general changes which have taken place due 

to advances i n , and the introduction of, computerised technologies. 

I t i s proposed to look more c l o s e l y a t o v e r a l l employment changes due 

to the use of computerisation i n industry and evaluate some of the 

current l i t e r a t u r e on the subject before discussing the implications 

for employment i n the Region as indicated by the r e s u l t s of the survey 

findings. 

I t i s generally acknowledged that the impact of recent 

developments i n microelectronic technology w i l l be f a r reaching as i t 

i s a predictable f a c t that more people w i l l come into contact with 

microelectronically-based products and se r v i c e s i n t h e i r d a i l y l i v e s 

at work and at l e i s u r e . * The range of applications i s such that 

microelectronics are l i k e l y to a f f e c t almost every industry and 

occupation.^ 

The r e l a t i o n s h i p between microelectronic technology and 

employment opportunities most commonly discussed i s the tendency for 

technology to be labour-saving and thus eliminate employment 

36 



opportunities - i f not actual jobs. Stonier considers that by the 

end of t h i s century only 10% of the workforce of an i n d u s t r i a l nation 

w i l l be involved i n manufacture or a g r i c u l t u r e - the r e s t w i l l be 

either . unemployed or at work i n the s e r v i c e sector.^ As 

microelectronics i s continually being developed and used i n 

manufacturing indu s t r i e s to r a i s e productivity and to enhance the 

u t i l i s a t i o n of resources ( u s u a l l y labour)^ i n some way, i t i s , 

perhaps, naive to expect that the technology w i l l create jobs f a s t e r 

than i t destroys them. As productivity per capita has greatly 

increased i n the manufacturing area, owing to innovations i n processes 

and machinery, the necessity for s k i l l e d labour i s decreasing.** 

Although, i n the U.K., present unemployment figures have reached 

record l e v e l s where job prospects are now l e s s than ever before i n the 

hi s t o r y of our society, i t i s a l l too obvious that many influencing 

factors determine employment opportunities. The decline i n 

employment can be attributed i n varying proportions to a drop i n 

demand for an industry's products; the growth of foreign competition; 

and increases i n productivity, the causes of which include 

n a t i o n a l i s a t i o n , the removal of r e s t r i c t i v e p r actices and other 

factors besides the adoption of labour-saving technology.^ 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 i n reducing job 

opportunities. Jenkins and Sherman remind us, a l b e i t c y n i c a l l y , that 

we have a choice "remain as we are, r e j e c t the new technology and we 

face unemployment of up to 5.5 m i l l i o n by the end of the century. 
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Embrace the new technology, accept the challenge and we end up with 
O 

unemployment of about 5 m i l l i o n " . 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 v a r i a b l e s involved, but also because the number of 

completely new jobs, which should emerge as a r e s u l t of 

microelectronic expansion, i s f a r more d i f f i c u l t to forecast than many 

observers would have us believe. 

I t may w e l l be that the employment impacts on industries 

producing and using microelectronic equipment and apparatus w i l l be 

l e s s than feared by some. For despite widespread claims that 

microelectronics w i l l have catastrophic e f f e c t s on aggregate 

employment there i s l i t t l e evidence to support t h i s view. There are, 

of course, numerous estimates of the extent of job displacement which 

i s l i k e l y to occur i n i n d i v i d u a l industries/occupations,^ both home 

and abroad, but many of the case studies of i n d i v i d u a l industries** 

give no guide to the aggregate employment e f f e c t s of technological 

change. They tend to focus on job destruction i n the industries 

under review and ignore the p o s s i b i l i t y of job creation elsewhere. 

Also, the employment impact of microelectronics w i l l be l e s s in 

c e r t a i n i n d u s t r i e s , including transport, communications, mining, 

construction, chemicals, a g r i c u l t u r e , c e r t a i n s e r v i c e s , and public 

administration, where reductions of 10 - 20% i n t o t a l employment are 
12 

expected.* I n f a c t , Jenkins and Sherman i d e n t i f y three areas of 

expected growth, professional and s c i e n t i f i c s e r v i c e s , various kinds 

of consultancy s e r v i c e s , and gas, e l e c t r i c i t y and water. Other 
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manufacturing, i n small co-operatives or self-employment are seen as 

providing perhaps 24% more jobs. The development of new products 

and se r v i c e s based on microelectronics w i l l further increase 

employment, and the i n d u s t r i e s and firms that w i l l s u f f e r employment 

declines w i l l be the technologically l e s s progressive ones that w i l l 

become l e s s competitive both at home and i n t e r n a t i o n a l l y . ^ 

The implications of new technology on the e l e c t r i c a l / e l e c t r o n i c s -

r e l a t e d i n d u s t r i e s has been quite dramatic since f u l l - t i m e employment 

within t h i s sector has continued to r i s e i n recent y e a r s . ^ I n fact 

the rapid rate of r i s e of the new technology outstripped many 

indigenous ind u s t r i e s and prompted the Department of Employment to 

report on a shortage of e l e c t r o n i c engineers and the "absence of top 

managerial i n t e r e s t i n r a d i c a l innovation" as the reasons as to why 

B r i t a i n appears to be behind our i n d u s t r i a l competitors i n exploiting 

the opportunities a r i s i n g from technological convergence. 1^ This 

response from the DoE was, of course, necessary because most usually 

i t i s firms which f a i l to innovate that are l i k e l y to suffer the most 

job l o s s e s . Competition within a s t a t i c market i s based on capturing 

part of that market from other firms and i n such a context losers are 

i n e v i t a b l e . I n t h i s s i t u a t i o n some firms may be i n 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 c a p i t a l investment to 

automate processes or to introduce equipment which w i l l r a i s e the 

quality of the products prevents some firms from adopting t h i s 

strategy. I f they are to survive they have to c u l t i v a t e s p e c i a l i s t 

markets and r e l y on t h e i r f l e x i b i l i t y and low overheads to maintain 
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these markets. Firms unable to find such market niches and unable to 

innovate are l i k e l y to go out of business, or at l e a s t s u f f e r very 

substantial job l o s s e s . * ^ 

Whilst the magnitude of job losses during the recession has made 

i t p a r t i c u l a r l y d i f f i c u l t to i d e n t i f y those d i r e c t l y attributable to 
18 

changes i n technology, the general conclusion which emerges from the 

l i t e r a t u r e a n a l y s i s , with exceptions i n p a r t i c u l a r areas, i s that over 

the next f i v e to ten years the e f f e c t s of microelectronic technology 

i n reducing i n d u s t r i e s demands for labour are u n l i k e l y to be any more 

dramatic than those of many previous examples of technological 

improvement.*' 

Table 3.1 presents the r e s u l t s 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 

v a r i a t i o n of responses and the disproportionately high degree of 

variance expressed by the two di f f e r e n t categories of respondents, 

where the r a t i o of 2:1 i s almost consistent within each category of 

expressed opinion. 

The greatest proportion of managers i n the sample (52%) stated 

that employment l e v e l s within t h e i r company had remained the same even 

with the introduction and use of computerised technology, whereas only 

24% of teachers i n colleges of further education were of the opinion 

that such l e v e l s would remain s t a t i c . The la r g e s t percentage of 
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teachers i n the sample (40%) were of the opinion that employment 

lev e l s within the industry would a c t u a l l y increase, whereas only 24% 

of managers stated that t h i s was i n f a c t the case. Surprisingly, 

perhaps, lower than expected percentages of respondents claimed that 

such new technology would a c t u a l l y reduce the l e v e l of jobs within 

companies, teaches (29%), managers (19%). This may be explained by 

the f a c t that the present i n d u s t r i a l recession has been b i t i n g hard 

for some time now and that companies have i n fact already shed many 

jobs and pruned the workforce to such an extent that any further loss 

would severely a f f e c t the economic v i a b i l i t y of the company. 

The large discrepancies between the responses of teachers i n FE 

and the managers i n industry may be a c o r o l l a r y due to the teachers 

lack of contact with and hence recent knowledge of t h e i r 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 » % 
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 ntimber of teachers i n sample • 58 

Total number of managers i n sample = 42 

S k i l l requirements of the workforce as a r e s u l t of 

introducing computerised technology into industry:-

A b r i e f assessment of the o v e r a l l e f f e c t s of computerised 

technology on job s k i l l s i s presented before discussing further the 

responses of teachers and manages i n the sample. 

There are three main assertions about the e f f e c t of technological 
20 

change on s k i l l s . The f i r s t i s that an o v e r a l l d e s k i l l i n g w i l l 

take place i n many sectors of industry, e s p e c i a l l y i n such areas as 
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maintenance, heavy engineering and c l e r i c a l work. Secondly, that a 

d i v i s i o n or p o l a r i s a t i o n of s k i l l s of the workforce w i l l take place. 

Thirdly there w i l l a c t u a l l y be a r i s e i n the l e v e l of s k i l l s required 

by many workers, e s p e c i a l l y as software programs and hardware products 

continue to increase i n complexity and so p h i s t i c a t i o n . However, the 

s k i l l implications and the necessity to adjust to technological change 

in microelectronics w i l l not be evenly di s t r i b u t e d across a l l 

indus t r i e s and occupations, or across a l l members of the workforce. 2 1 

Although the e l e c t r o n i c s industry has been on the front l i n e of 

those f e e l i n g the e f f e c t s of technological change, as well as being 
22 

the source of the changes that a f f e c t the r e s t of the economy, i t 

could be argued that production workers have over the years been more 

affected by changes i n method and machinery than any other group. 2^ 

In manufacturing, many t r a d i t i o n a l high l e v e l t r a i n i n g s k i l l s are 

s t i l l being used, although the drive for lower unit costs has led to 

new and more automated machines being introduced to provide greater 

accuracy and qu a l i t y with higher throughput. Plant machines have 

progressed from manual controls v i a NC and CNC (which memorise the 

craftsman's movements, timing and control of the machine), with the 

prospect i n view of d i r e c t computer control of machining centres and 

integrated materials handling systems. 2^ I n d u s t r i a l robots are 

increasingly being used, as t h e i r development and sophistication 

improves, i n r e p e t i t i v e , hazardous and very hard physical work, e.g. 

welding and manoeuvring heavy objects. This increasing 

s o p h i s t i c a t i o n of production equipment i s having a profound e f f e c t on 

the s k i l l s of maintenance workers throughout the manufacturing 

43 



industry. The use of el e c t r o n i c controls are often based on 

replaceable modules which a c t u a l l y t e l l the repair man which board to 

replace; the replacement i s made by simply unplugging the faulty 

board and plugging i n a new one. The f a u l t y board may then be 

scrapped, examined by a q u a l i f i e d technician, or returned to a 
26 

s p e c i a l i s e d workshop for re p a i r . 

The advantages to management of the recent developments i n 

information technology are obvious i n terms of opportunities for 

increased productivity, marketing, new products, an improved 

information base for decision-making and tighter control of the use of 
27 

labour, c a p i t a l and raw material. Planning, p a r t i c u l a r l y manpower 

and t r a i n i n g planning, becomes more important when the dimensions of 

technological change i s added to the others that management have to 

assess. Management needs greater technical s k i l l s to be able to 
analyse the new equipment a v a i l a b l e and decide which i s best for t h e i r 

28 

firms' needs, and to develop su i t a b l e new e l e c t r o n i c products. The 

application of microelectronics i n any sector of industry can lead to 

a concentration of required s k i l l s i n a limited number of new jobs, 

which are primarily computer-related. The s k i l l s , for which there i s 

an increasing demand, as a r e s u l t of microelectronics, can be roughly 

broken down into three broad t y p e s . ^ F i r s t l y , there i s an 

increasing demand for engineering s k i l l s , primarily i n the 

microelectronics f i e l d but also involving the understanding of 

control, production and mechanical systems. Secondly, there i s an 

increasing demand for l o g i c , systems and software s k i l l s . Thirdly, 

there i s a demand for general data processing awareness, although not 
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n e c e s s a r i l y s p e c i a l i s e d . I n consequence, i f the new technology i s to 

be s u c c e s s f u l l y applied and used, many new s k i l l s need to be acquired 

and the implications t h i s has for e f f e c t i v e t r a i n i n g schemes and 

vocational education are great. I n the past, i t was usual for an 

apprenticeship to give somebody a trade for l i f e . I t may now be that 

complete r e t r a i n i n g w i l l be necessary for most workers two or even 

three times during t h e i r normal working l i f e . u 

Whilst there are c e r t a i n s i m i l a r i t i e s between the responses given 

by teachers and managers (Table 3.2), s u r p r i s i n g l y 27.5% of a l l 

teachers interviewed were of the opinion that with the introduction of 

computerisation into industry, the s k i l l requirements of the workforce 

would e i t h e r remain the same or e l s e would decrease. 7% of teachers 

and only 5% of managers could not express an opinion as they had no 

idea about s k i l l requirements. Overall, the majority of respondents 

from both categories stated that s k i l l requirements of employees would 

a c t u a l l y increase, the managers (81%) i n industry giving a higher 

percentage of responses i n the affirmative when compared with teachers 

(65.5%). 

When asked what new s k i l l s and knowledge would be required by 

employees as a r e s u l t of introducing computerised technology into 

t h e i r company, the responses given by the managers i n 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 a c q u i s i t i o n of s p e c i f i c operator s k i l l s 

(35.7%). Servicing and maintenance s k i l l s were considered very 
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necessary by 21.4% of the sample, indeed, a number of those 

respondents interviewed stated that t h i s was an area of concern since 

s u f f i c i e n t l y q u a l i f i e d personnel were d i f f i c u l t 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 
OF 

RESPONDENTS 

THE CHANGES IN SKILL REQUIREMENTS OF 
EMPLOYEES RESULTING FROM THE INTRODUCTION 
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 i n sample • 58 

Total number of managers i n 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 s k i l l s 15 35.7 
Communicating/interacting with computers 12 28.6 
Servicing/maintenance/diagnostic s k i l l s 9 21.4 
Keyboard s k i l l s 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 co n t r o l l e r s 1 2.4 
Training on s p e c i f i c company equipment 1 2.4 
Microprocessor and d i g i t a l 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 
In t e r a c t i v e 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 i n sample = 42 
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Even with very high unemployment i n the Region, both managers 

(33.3%) and teachers (43%) stated that there was an increased problem 

i n the recruitment of s u f f i c i e n t l y s k i l l e d personnel into industry 

(see Table 3.4). This s i t u a t i o n i s exacerbated by the severe problem 

presented by industry i n that many of the s k i l l requirements for a 

given job are s p e c i f i c to a p a r t i c u l a r company or sector of the 

industry and therefore i s often neglected by the general education 

given i n 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 i n fact remain the same. This 

would imply that e i t h e r s u f f i c i e n t numbers of computer-skilled 

personnel are a v a i l a b l e i n the Region or that the work involved can be 

quite e a s i l y c a r r i e d out by workers with the minimum amount of 

tr a i n i n g , which i n c i d e n t a l l y was often c a r r i e d out 1in-house' i n most 

of the companies used i n the sample. When asked " i s your company 

experiencing d i f f i c u l t i e s i n employing s u f f i c i e n t numbers of computer 

s k i l l e d personnel at a l l l e v e l s ? " (Q. 28, page 191 ) only 26% of 

managers sa i d "Yes". Once again, the suggestion being that there i s 

not a major recruitment problem i n t h i s industry and given that a 

candidate for a p a r t i c u l a r job had the required prerequisites, then 

in-company tr a i n i n g would be given and the necessary knowledge and 

s k i l l s needed would be acquired 'in-house'. However, exceptions to 

t h i s are to be found and job areas where recruitment problems do e x i s t 

are included i n Table 3.5 below. Maintenance and s e r v i c i n g which 

obviously includes diagnostic s k i l l s i s seen to be an area where 
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employers have the greatest d i f f i c u l t y i n r e c r u i t i n g s u f f i c i e n t 

numbers of suitably s k i l l e d personnel. This problem must be 

recognised by educators i n the further education sector and steps 

taken to a t t r a c t the older more mature type of employees, who l a s t 

attended college as apprentices, back to the classroom to update their 

s k i l l s and knowledge as we l l 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.17c/Q.18c) 

CATEGORY 
OF 

RESPONDENTS 

EFFECTS ON RECRUITMENT RESULTING FROM THE 
INTRODUCTION OF COMPUTERISED TECHNOLOGY 
(TEACHER AND MANAGER RESPONDENTS) N= % 

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%) 0 (0%) 42 100 

Total number of teachers i n sample s 58 

Tota l number of managers i n sample - 42 
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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 
FILL OR RECRUIT AS A RESULT OF COMPUTERISATION 
IN INDUSTRY 

NUMBER OF 
POSITIVE 
RESPONSES 

N= % 

Maintenance/Servicing 4 9.5 

Programming 3 7.1 

Systems Analyst 1 2.4 

Computer S p e c i a l i s t 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 i n sample = 42 
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Almost a l l of the sample managers (88%) interviewed stated that 

the introduction of computerisation into t h e i r company had i n fact 

increased the t r a i n i n g requirements of i t s employees (see Table 3.6). 

Even though there was a very positive attitude towards training i n 

most of the companies v i s i t e d , there was r a r e l y a corporate strategy 

which governed i n - s e r v i c e t r a i n i n g , nor were there signs of intense 

continuous t r a i n i n g of employees. I n most of the sample companies, 

training was often ad hoc and i n response to an immediate and 

sometimes unforeseen problem. Sometimes the old method of ' s i t t i n g 

next to N e l l i e 1 was used and i n a number of companies where training 

o f f i c e r s and managers were employed, t h e i r status was r e l a t i v e l y low 

in the hierarchy of the firm's organisation. A number of training 

personnel had secured t h e i r positions because of redeployment within 

the company and not because of any great willingness or desire to 

promote t r a i n i n g for employees. Sometimes, i t was the personnel 

o f f i c e r or manager who was also responsible for company training 

p o l i c i e s and often t r a i n i n g programmes were only devised for new 

machine operators or for re t r a i n i n g e x i s t i n g operators on new 

machinery. Rarely were t r a i n i n g managers involved i n major company 

decisions or policy making but instead were often seen as merely 

providing a back up s e r v i c e i n responding only to the needs of other 

departments. 

A number of managers were highly c r i t i c a l of the provision of 

tr a i n i n g by some colleges of further education, arguing that many 

courses were offered without due consultations with personnel i n 

industry and that convenient courses were offered simply to match the 
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s k i l l s and knowledge of le c t u r i n g s t a f f . I t was also claimed that 

many le c t u r e r s not only possessed dated s k i l l s but often did l i t t l e to 

update t h e i r knowledge by l i a i s i n g with or v i s i t i n g industry. 

Fortunately t h i s was not always the case. A few of the colleges 

v i s i t e d had a good working relationship with l o c a l industry and that 

many of the courses patronised were the d i r e c t r e s u l t of contact with 

individual companies. Perhaps lack of incentives or accountability 

have created, i n some cases, an a i r of complacency and incompetence 

towards the tra i n i n g needs of l o c a l i n d u s t r i e s . Most educators must 

surely be aware of the f a c t that i f i n s t i t u t i o n s are to provide an up-

to-date se r v i c e for employees i n l o c a l i n d u s t r i e s then the monitoring 

of needs and the changing s k i l l requirements of workers must take 

place. They themselves must then be prepared to update and improve 

th e i r own s k i l l s and knowledge i n order to be i n a position to 

reappraise and modify e x i s t i n g college course c u r r i c u l a . 
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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.17d/Q.18d) 

CATEGORY 
OF 

RESPONDENTS 

EFFECTS OF COMPUTERISED TECHNOLOGY ON 
TRAINING REQUIREMENTS (TEACHER AND 
MANAGER RESPONDENTS) 

N= % 

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%) 42 100 

Total number of teachers i n sample = 58 

Total number of managers i n sample = 42 

A high percentage of managers (86%) and teachers (77%) were i n 

ov e r a l l agreement concerning the increased e f f i c i e n c y of a task due to 

the use of computerised technology (see Table 3.7). However, i t must 

be r e a l i s e d that the e f f i c i e n c y of such equipment i s primarily 

determined by the s k i l l and knowledge of i t s operators. Once again 

t h i s shows the importance and necessity for tr a i n i n g programmes which 

are s p e c i f i c to a p a r t i c u l a r task. Staff i n further education could 

help i n t h i s area, not merely by offering courses of a general nature 
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but by s e t t i n g up s p e c i a l courses to serve p a r t i c u l a r employers and to 

provide courses on company premises. A l l of t h i s w i l l , of course, 

require c a r e f u l marketing and close l i a i s o n between industry and the 

providing colleges of further education i f the work i s 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 
OF 

RESPONDENTS 

EFFECTS ON EFFICIENCY RESULTING FROM THE 
INTRODUCTION OF COMPUTERISED TECHNOLOGY N= % 

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 i n sample « 58 

Total number of managers i n sample = 42 
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Question 30 of the managers* questionnaire asked:-

"What are the long term plans for your company i n terms 

of technological developments?" 

In response to t h i s question, almost 30% of those managers interviewed 

stated that i n the long term, technological developments i n thei r 

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 i n a l l 

departments (12%), and the use of wordprocessors i n a l l o f f i c e s (12%). 

The other areas of stated planned developments give a r e l a t i v e l y low 

percentage of po s i t i v e responses mainly because many of the 

developments were s p e c i f i c to a p a r t i c u l a r company and therefore t h e i r 

use elsewhere would be very limited, e.g. d i g i t a l mapping of pipes 

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

Although 31% of a l l sample managers were e i t h e r uncertain or else 

had no idea about long term technological developments i n thei r 

company, t h i s can be best explained by the fact that many of the firms 

v i s i t e d had t h e i r headquarters outside of the Region, and therefore a 

number of those managers interviewed were u n l i k e l y to have the status 

to influence c a p i t a l investment decisions. 

55 



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 i n computer terminals i n d i f f e r e n t 5 12.0 
departments 
Use of the wordprocessor i n o f f i c e s 5 12.0 
CNC machines 3 7.1 
Use of microcomputers i n stock control 2 4.8 
Software developments 2 4.8 
Use of a l l new tech. developments 2 4.8 
D i g i t a l mapping of pipes 1 2.4 
El e c t r o n i c mail 1 2.4 
Developments i n microelectronics 1 2.4 
Process control 1 2.4 
Data logging/record keeping 1 2.4 
Developments i n f i b r e optics 1 2.4 
Computer simulation of c i r c u i t s 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 i n l a s e r control 1 2.4 
Microprocessor based systems for monitoring and 1 2.4 
control of i n d u s t r i a l plant 
Automatic t e s t equipment 1 2.4 

Uncertain 12 28.6 
No idea 1 2.4 

Total number of managers i n sample = 42 
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I n conclusion to t h i s chapter i t can be stated that the o v e r a l l 

increase i n s k i l l 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 t r a i n i n g / r e t r a i n i n g of employees i n the e l e c t r i c a l / e l e c t r o n i c s 

industry. Therefore, teachers i n further education whose job i t i s 

to i d e n t i f y and respond to these tr a i n i n g needs, were interviewed and 

an a n a l y s i s of these findings i s given i n Chapter 4. 
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CHAPTER 4 

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 i n the e l e c t r i c a l / e l e c t r o n i c departments of eight colleges of 

further education i n the North East Region. 

The discussion and presentation of the data i n t h i s chapter 

follows the layout and format of the structured interview 

questionnaire used with t h i s 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.l) 

SEX OF 
RESPONDENTS 

TEACHER RESPONDENTS BY SEX DISTRIBUTION N= % 

MALE FEMALE 

Male 57 0 57 98.3 

Female 0 1 1 1.7 

Total 57 1 58 100 

Total number of teachers i n sample = 58 
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I t i s hardly s u r p r i s i n g perhaps to find only one female teacher 

i n a sample of departments which have t r a d i t i o n a l l y been, for many 

years, male domains (see Table 4.1). This s i t u a t i o n may indeed 

r e f l e c t the regional culture of the North East and manifest i t s e l f as 

a conscious or subconscious act of discrimination against women. 

There i s no apparent reason why women should not be trained i n the 

f i e l d of e l e c t r o n i c s and be allowed, i f s u f f i c i e n t l y q u a l i f i e d , to 

teach i n further education.* 

The age range of the selected sample of teachers was investigated 

(Table 4.2) on the ba s i s of the following hypothesis that:-

Ho: There was no s i g n i f i c a n t difference between grade of post held 
and the age of teachers i n e l e c t r i c a l / e l e c t r o n i c departments of 
further education. 

TABLE 4.2. 

AGE BY GRADE OF TEACHERS IN DEPARTMENTS OF ELECTRICAL/ 
ELECTRONIC ENGINEERING. 

(Q.2/Q.3) 

GRADE OF 
TEACHERS 

TEACHER RESPONDENTS BY AGE DISTRIBUTION 
N= % 

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 5 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 i n sample = 58 
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X z - 8.9 D.F. = 6 P = > 0.05 

X ° 0.17 with GRADE dependent 

Cramer's V = 0.28 

Therefore Ho was accepted at the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 

In many of the sample colleges, s t a f f i n the departments of 

e l e c t r i c a l / e l e c t r o n i c engineering were not automatically given 

promotion simply because of years of s e r v i c e (see Table 4.2). 

Instead, a number of members of s t a f f o f f e r i n g s k i l l s i n the new 

technology were given promotion over those older members whose s k i l l s 

were now l e s s i n demand. One college went so f a r as to s p l i t i t s 

department into two s t a f f rooms, one housing members with older, l e s s 

fashionable s k i l l s and the other e x c l u s i v e l y with s t a f f whose s k i l l s 

were i n the new technology. This s i t u a t i o n unfortunately created two 

r i v a l camps with one camp seeing i t s e l f as an e l i t i s t group and any 

promotions that were i n the offing were given to those teachers 

involved i n computerisation. This s i t u a t i o n created inevitable 

c o n f l i c t and resentment between the two s t a f f rooms r e s u l t i n g i n very 

l i t t l e harmony or close co-operation. 

I n a number of colleges, higher grades of employment were offered 

to a t t r a c t new members of s t a f f from industry into teaching. Whilst 

t h i s was necessary i n order to promote new courses and develop 

e x i s t i n g c u r r i c u l a , once again older members of the teaching s t a f f 
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were overlooked i n the promotion stakes and had to be content with 

t h e i r 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 - 1 0 years More than 10 years 

13 (23%) 10 (17%) 35 (60%) 58 100 

Total number of teachers i n sample - 58 

Close examination of Table 4.3 would seem to indicate that during 

the past f i v e years a mini-boom has been taking place i n departments 

of e l e c t r i c a l / e l e c t r o n i c engineering. This i s obviously r e f l e c t i n g 

the changes which are taking place i n industry and the r e s t of society 

where the ubiquitous use of new technology has affected almost every 

sector of l i f e . A high number of respondents (60%) had been employed 

i n t h e i r present department for more than ten years, thus emphasising 

the s e c u r i t y and status of teaching as an occupation. 
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Of the t o t a l number interviewed, 36% of the respondents held an 

HNC/HND q u a l i f i c a t i o n , 33% a f i r s t degree (a t h i r d of which held an 

Open University q u a l i f i c a t i o n ) , and 19% a City and Guilds c e r t i f i c a t e 

(see Table 4.4). I n terms of years since obtaining th e i r 

q u a l i f i c a t i o n , 82.7% stated that i t was eight or more years, and 70.7% 

stated that i t was eleven or more years. One does not have to think 

very hard to r e a l i s e the changes which have taken place i n both 

e l e c t r i c a l / e l e c t r o n i c technology and i n d u s t r i a l p r a c t i c e s over t h i s 

same time period. 
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The teaching q u a l i f i c a t i o n s obtained by the teachers i n 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 i n - s e r v i c e C e r t i f i c a t e i n 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 s t a f f do i n f a c t hold a q u a l i f i c a t i o n i n education, only 24.1% of 

the respondents obtained t h e i r q u a l i f i c a t i o n within the l a s t seven 

years. From t h i s evidence, i t would appear that once the 

q u a l i f i c a t i o n i s obtained (usually an i n - s e r v i c e C e r t i f i c a t e i n 

Education) l i t t l e i s done to encourage the teacher to pursue further 

q u a l i f i c a t i o n s i n t h i s f i e l d . 

Although there i s an increase i n the provision of training 
2 

courses for FE s t a f f , i t must be r e a l i s e d that colleges are 

increasingly involved with more d i r e c t funding from Central Government 

Departments e.g. MSC (YTS," TVEI), OPEN TECH, PICKUP, and i n - s e r v i c e 

t r a i n i n g schemes such as GRIST, where such funding i s often short term 

and at variance with most of the college commitments which are 

invariably long term. Also, problems a r i s e because almost a l l of 

t h i s funding i s very s p e c i f i c and the p r i o r i t i e s of those making the 

funds a v a i l a b l e on a national scale may not be those of a college 

which has to meet the needs of l o c a l industry and commerce.^ 

Unfortunately, adult education has not found i t easy to find 

a l t e r n a t i v e sources of funding, such as the MSC, which, for 

understandable reasons, i s concerned more with t r a i n i n g related to 
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i n d u s t r i a l than educational or pedagogic needs. Much of the recent 

emphasis on the vocational r o l e of adult education i s understandable 

in the l i g h t of mass unemployment and s o c i a l deprivation, but "there 

are dangers i n concentrating on a curriculum for unemployment which 

include undue emphasis on s k i l l s for jobs which are temporary and 

transient".^ Teachers, too, are given scant opportunity to f u l f i l 

ambitions or to acquire knowledge outside of t h e i r immediate teaching 

commitments. Often, the teachers attendance on short non-award-

bearing i n - s e r v i c e courses w i l l only be given support by the 

appropriate funding body i f i t involves s a t i s f y i n g the needs and 

s p e c i f i c c r i t e r i a of those courses on offer to FE students/customers 

(see Table 4.11, page 81 ) . However, longer award-bearing courses 

are given l i t t l e 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 ) . i t was, 

therefore, hardly s u r p r i s i n g to find that an award-bearing course such 

as an Open University f i r s t degree was most popular with p r a c t i s i n g 

teachers, as i t requires much private study and makes l i t t l e or no 

demands on the candidate's employer (see page 64 ) . New modular 

courses to be introduced i n Departments of Education within 

U n i v e r s i t i e s and Polytechnics w i l l , however, attempt to improve 

professional development by offering award-bearing options to 

p r a c t i s i n g teachers. 

Such modular courses would have to be c a r e f u l l y planned and 

implemented i n order to cater for those ind i v i d u a l teachers who find 

d i f f i c u l t y i n attending c l a s s e s 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 i n college would be 

required for t u t o r i a l sessions. Also, the subjects and status of the 

q u a l i f i c a t i o n s on offer must be such that both short and long-serving 

teachers are s u f f i c i e n t l y interested to be attracted back, as 

students, into the environment of the classroom. 
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Of the t o t a l number of respondents interviewed, only 8.6% had 

l e f t industry within the l a s t f i v e years to take up a teaching career 

i n a college of further education, and a massive 74.1% had not been i n 

industry or had any f u l l time i n d u s t r i a l experience for eleven or more 

years (see Table 4.6). This gap i n i n d u s t r i a l experience must surely 

put the tech n i c a l teacher at a disadvantage, for one can imagine the 

many changes which have taken place i n the i n d u s t r i a l s e t t i n g as a 

d i r e c t r e s u l t of the introduction of new technology over t h i s time 

span. 
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A traditionally-accepted means by which teachers i n further 

education can keep i n touch with recent developments i n the i r subject 

area i s by subscription to a professional body or i n s t i t u t e . 

However, when asked the question "Are you a member of a professional 

i n s t i t u t e ? " only 33% of those respondents interviewed answered i n the 

affirmative. 

The professional i n s t i t u t e s subscribed to by the sample teachers 

i n e l e c t r i c a l / e l e c t r o n i c engineering are l i s t e d i n Appendix I , Table 

1.1, page 155. 

Job mobility of workers has been commented upon by a number of 

observers over the years, where i t has been stated that mobility of 

labour i n the Region was greater than the national average. 5 Mindful 

of these findings, i t was decided to examine the present s i t u a t i o n i n 

the teaching departments used i n the sample and to determine what 

changes, i f any, had taken place i n recent years. 

I n t h e i r e n t i r e careers, 86% of a l l those respondents interviewed 

had i n fac t been employed i n only 1 or 2 teaching i n s t i t u t i o n s and 

only 4% had worked i n 5 or more i n s t i t u t i o n s (see Table 4.7). On the 

number of years employed i n t h e i r present position, 57% had been 

employed for s i x years or more and 26% of the sample were employed in 

the l a s t two years (see Table 4.8). The implications of these 

findings are twofold. F i r s t l y , that there i s very l i t t l e job 

mobility amongst teaching s t a f f i n departments of 

e l e c t r i c a l / e l e c t r o n i c engineering where teachers showed a reluctance 
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to move from t h e i r present job or college even to pursue t h e i r career 

at a higher grade (see Table 4.7). Secondly, the figures r e f l e c t the 

status of the industry i n the Region where a mini-boom has taken place 

i n college departments as a r e s u l t of expansion and widespread use of 

the new technology i n 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= % 

1 - 2 50 86 

3 - 4 6 10 

5 or more 2 4 

TOTAL 58 100 

Total number of teachers i n sample = 58 
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TABLE 4.8 

NUMBER OF YEARS EMPLOYED IN PRESENT POSITION - TEACHER RESPONDENTS 
(oa4l 

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 i n sample = 58 

In-service training and course preference of teachers i n 

further education. 

As further education has expanded i t s provision i n recent years, 

the planning and organisation of i t s courses has become much more 

complex and, i n many cases, the demands made upon and the expectations 

from i t s teaching s t a f f have greatly increased. With an increase i n 

the vocational t r a i n i n g needs of the 16 - 19 year old age group, many 

new courses and i n i t i a t i v e s , under the auspices of DES and the 

Manpower Services Commission, are being offered by colleges of further 

education. Also, the changing structure and teaching s t r a t e g i e s of 

technician and business education r e s u l t i n g from the ongoing course 

assessment procedures and tr a i n i n g philosophies implemented by the 
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BTEC v a l i d a t i n g body have a l l contributed to the changing and 

increased demands made upon s t a f f i n further education. As f a r as 

the tec h n i c a l teachers of e l e c t r i c a l / e l e c t r o n i c engineering are 

concerned, the enormous developments which are taking place i n th e i r 

subject d i s c i p l i n e are t o t a l l y revolutionising many sectors of 

industry. With the r e s u l t that i n most cases the s k i l l s and 

knowledge of the teacher rapidly becomes dated and therefore many new 

subjects have to be quickly learned i f success with new courses and 

i n i t i a t i v e s i s to be achieved. 

Large amounts of r e t r a i n i n g and the ac q u i s i t i o n of appropriate 

s k i l l s and subject knowledge are needed by the technical teacher i n 

order to update and keep pace with the changes due to rapid 

developments i n microelectronics and computerised technology. The 

imperative nature of t h i s updating of knowledge means that increased 

pressure i s again being placed upon teaching s t a f f and the question 

that was asked was, are the teachers being given adequate support by 

th e i r employer and are the necessary i n - s e r v i c e t r a i n i n g courses being 

offered? I t may we l l be that s t a f f development i n colleges has 

hitherto been interpreted by many as meaning only the tr a i n i n g of 

teachers i n pedagogic/teaching s k i l l s and that subject knowledge has 

been, for many years, completely neglected i n terms of formalised 

subject/technology provision i n s t a f f development programmes.^ 

On the whole, i n i t i a l i n - s e r v i c e t r a i n i n g i s no longer seen or 

accepted as being an adequate preparation for a l i f e l o n g career i n 

teaching.^ I t i s now generally accepted that s t a f f development 
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should be a regular feature throughout an individual's working l i f e , 

from "recruitment and induction, to planned i n - s e r v i c e career 

development, related to c u r r i c u l a r developments with which the teacher 
o 

i s concerned". The r e a l i s a t i o n that ongoing development and 

updating of the teacher's subject knowledge i s of paramount importance 

to Further Education p o l i c i e s and p r a c t i c e s , and to the process of 

continuing professional development has strongly come to the fore only 

i n the l i g h t of recent Central Government I n i t i a t i v e s . 

Before the introduction of DES C i r c u l a r 6/86, LEAs were not 

generally required to produce detailed and comprehensive s t a f f 

development plans.^ The issue of DES C i r c u l a r 6/86 and i t s successor 

9/87 which sets out the d e t a i l s of the Local Education Authority 

Training Grants Scheme for the f i n a n c i a l year 1987-88, places a 

r e s p o n s i b i l i t y on the LEA to determine p r i o r i t i e s , produce plans, 

implement and evaluate programmes of i n - s e r v i c e t r a i n i n g * ^ t 0 a n 

extent to which few, i f any, authorities had previously c a r r i e d out 

such e x e r c i s e s . Over recent years, the steady move towards greater 

LEA involvement i n the planning of s t a f f development/lNSET a c t u a l l y 

started with the MSC tr a i n i n g subsidy for YOP (the Robertson 

S h i l l i n g ) , developed through DES C i r c u l a r s 4.84, 5/85 and 1/86 and 

included CPVE s t a f f development, TRIST, and the Work-Related NAFE 

Development Plan e x e r c i s e . ^ 

I n the North East, a group of au t h o r i t i e s are working together, 

through the Regional Advisory Council (NCFE), to i n i t i a t e , provide and 

support Curriculum/Staff Development a c t i v i t y through INSET programmes 
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i n r e l a t i o n to 14 - 19 and adult education i . e . schools and colleges. 

Although New College, Durham, i s the centre for both i n i t i a l i n -

ser v i c e t r a i n i n g and continuing professional development other 

individual colleges within the Region provide key tra i n i n g s t a f f for 
13 

regional i n - s e r v i c e t r a i n i n g . 

I n 1982, PICKUP was launched by the DES to encourage a major 

s h i f t i n the p r i o r i t i e s of colleges, polytechnics and u n i v e r s i t i e s i n 

the d i r e c t i o n of adult vocational updating. PICKUP has promoted open 

learning for the professions (involving the Open University amongst 

others i n developing m a t e r i a l s ) , as we l l a short courses, which are 

designed and tailored-to-the-firm-in-question.*^ As far as s t a f f 

development i s concerned, PICKUP aims to update Further and Higher 

Education s t a f f i n the l a t e s t subject knowledge and i n the teaching 

and learning s k i l l s appropriate for working a d u l t s . 1 5 I t proposes to 

increase the collaboration between colleges and employers i n order to 

develop short part-time courses for s t a f f i n each sector. 

I n addition, the j o i n t PICKUP/MSC "Local Collaborative Projects", 

was launched i n Spring 1984 to e s t a b l i s h employer-provider 

partnerships to define and de l i v e r adult updating.**' This LCP w i l l 

inform and stimulate s t a f f i n colleges, co-ordinate a c t i v i t i e s and 

ensure that the LEA and i t s members are able to support PICKUP. 

Complementing t h i s , there are a further three small-scale LCPs looking 

at s p e c i f i c areas of need; one college based, one employer based and 

one i n i t i a t e d by a Manpower Forum.^ 
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I n an attempt to discover more about the i n - s e r v i c e t r a i n i n g of 

teachers i n colleges of further education i n the North East Region and 

to assess current s t a f f development programmes, where they e x i s t , 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 i n - s e r v i c e , non-certificated, courses on 

education/pedagogic s k i l l s attended by the sample teachers i n the l a s t 

f i v e years was investigated on the basis of the hypothesis that:-

Ho: There was no s i g n i f i c a n t difference between the number 
of courses on education attended and the status of the 
teachers i n e l e c t r i c a l / e l e c t r o n i c engineering. 
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TABLE 4.9 

NUMBER OF COURSES ON EDUCATION ATTENDED BY GRADE OF POST OF 

TEACHERS IN ELECTRICAL/ELECTRONIC ENGINEERING 

(Q.29/Q.3) 

NUMBER OF COURSES 
ON EDUCATION 
ATTENDED 

TEACHER RESPONDENTS BY GRADE 
OF POST N= % 

SL OR ABOVE L l l L I 

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 i n sample • 58 

X 2 - 2.58 DF = 2 P = > 0.05 

X = 0.06 with 'GRADE' dependent 

Cramer's V = 0.21 

Therefore Ho was accepted at the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 



TABLE A.10 

AVERAGE TIME DURATION OF COURSES ON EDUCATION ATTENDED BY TEACHERS 

IN ELECTRICAL/ELECTRONIC ENGINEERING 

(Q.30) 

COURSE DURATION (DAYS) 
NUMBER OF POSITIVE 

RESPONSES 
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 i n sample = 58 

Of the t o t a l number of sample teachers interviewed, only 43.1% 

had a c t u a l l y attended a non-certificated course on education within 

the l a s t f i v e years (see Table 4.9). Although the n u l l hypothesis, 

Ho, was accepted as attendance on these courses was not dependent upon 

the grade of the respondent at the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e , there was evidence to suggest that a greater percentage 

of teachers at the L l l grade were more l i k e l y to attend than not 

attend courses on education. Although the average time duration of 

the attended courses on education did vary s l i g h t l y , the greatest 
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number of courses (52%) lasted for between 1 - 2 days (see Table 

4.10). Only 12% of the courses attended by the teachers i n the 

sample lasted for more than s i x days. 

The number of in - s e r v i c e , non-certificated, courses on subject 

matter/technological advances attended by teachers during the l a s t 

f i v e years was investigated on the basis of the hypothesis that:-

Ho: There was no s i g n i f i c a n t difference between the number 
of courses on subject matter/technological advances 
attended and the status of the teachers i n e l e c t r i c a l / 
e l e c t r o n i c 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 
COURSES ON 

TEACHER RESPONDENTS BY GRADE OF POST 

SUBJECT MATTER 
ATTENDED SL or above L l l L I 

N=» % 

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%) 16 (27.6%) 20 (34.5%) 58 100 

Total number of teachers i n the sample = 58 
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IT - 0.59 D.F. = 2 

/ \ • 0.0 with 'GRADE1 dependent 

Cramer's V • 0.1 

P = > 0.05 

Therefore Ho was accepted at the 0.05 l e v e l of s t a t i s t i c a l 
s i g n i f i c a n c e . 

TABLE 4.12 

AVERAGE TIME DURATION OF COURSES ON SUBJECT MATTER/TECHNOLOGICAL 

ADVANCES ATTENDED BY TEACHERS IN ELECTRICAL/ELECTRONIC ENGINEERING 

(Q.34) 

COURSE DURATION (DAYS) 
NUMBER OF POSITIVE 

RESPONSES 
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 i n sample = 58 
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More than one t h i r d (36%) of the teacher respondents interviewed 

had not attended a course on t h e i r teaching subject within the l a s t 

f i v e years (see Table 4.11). Of those courses attended, a number 

were *in-house', that i s to say, a member of the department having 

some knowledge of a p a r t i c u l a r subject area would i n fa c t teach to h i s 

colleagues on a short college-based course. The n u l l hypothesis, Ho, 

was accepted at the 0.05 l e v e l of s t a t i s t i c a l s i g n i f i c a n c e 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. 

I f teachers i n FE had a choice, what i n - s e r v i c e non-certificated 

course or programme would they prefer? Q. 36-40 of the teachers' 

questionnaire (see Appendix IV, page ]74) l i s t e d a number of possible 

areas where courses could be offered, and teachers were asked to rate 

each proposed course using a three point s c a l e ranging from 'very 

important' to 'not important'. The r e s u l t s of the teachers' opinions 

on t h e i r i n - s e r v i c e t r a i n i n g needs are indicated i n the analysis of 

questions 36 - 40 given i n Table 4.13 below on the basis of the 

hypothesis:-

Ho: That there was no s i g n i f i c a n t difference between the 
opinion of teachers i n e l e c t r i c a l / e l e c t r o n i c engineering 
on the rating of each of four major i n - s e r v i c e course 
needs/programme areas. 
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Therefore Ho was rejected at the 0.01 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 

A majority of the sample teachers (81%) i n departments of 

e l e c t r i c a l / e l e c t r o n i c engineering expressed the opinion that courses 

concerned with recent technological and i n d u s t r i a l developments i n 

t h e i r teaching subject were very important (see Table 4.13). A 

period of secondment to industry ( 5 5 % ) , educational methods and 

teaching s k i l l s ( 1 9%), and management/admin s k i l l s (10%) were a l l seen 

as being successively l e s s important. 

Other areas suggested as possible bases for i n - s e r v i c e courses 

are l i s t e d below:-

Student counselling 

Safety at work 

Career counselling 

Pastoral care 

S p e c i f i c t r a i n i n g on manufacturers' 
equipment 

The opinions of d i f f e r e n t grades of teachers in 

e l e c t r i c a l / e l e c t r o n i c engineering on the importance of the above 

mentioned four major s t a f f development areas are indicated i n the 

analysis of the data obtained from questions 36 - 40 of the structured 
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interview questionnaire and given i n Tables 4.14 - 4.17 below on the 

basis of the hypothesis that:-

Ho: There was no s i g n i f i c a n t difference between the ratings 
i n importance of each of four major s t a f f development 
needs by teachers of d i f f e r e n t grades i n e l e c t r i c a l / 
e l e c t r o n i c engineering departments. 

TABLE 4.14 

IMPORTANCE OF SUBJECT MATTER UPDATING BY GRADE OF POST OF TEACHERS 

(Q.36/Q.3) 

IMPORTANCE 
OF SUBJECT 
MATTER 
UPDATING IN 

TEACHER RESPONDENTS BY GRADE OF POST 

STAFF 
DEVELOPMENT 
PROGRAMMES SL or above L l l L I 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%) 58 100 

Total number of teachers i n sample = 58 

X 2 = 0.92 DF - 2 P = > 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 IN 
STAFF 

TEACHER RESPONDENTS BY GRADE OF POST 

DEVELOPMENT 
PROGRAMMES SL or above L l l L I N=> % 

Very 
important 14 (24.1%) 7 (12.1%) 11 (19%) 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 i n sample • 58 

X 2 - 1.48 DF - 2 P - > 0.05 

\ = 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 
STAFF 

TEACHER RESPONDENTS BY GRADE OF POST 

DEVELOPMENT 
PROGRAMMES SL or above L l l L I 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 i n sample 8 58 

X 2 = 1.28 DF = 4 P = > 0.05 

} \ = 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/Q.3) 

IMPORTANCE OF 
MANAGEMENT/ 
ADMIN TRAINING 
IN STAFF 

TEACHER RESPONDENTS BY GRADE OF POST 

DEVELOPMENT 
PROGRAMMES SL or above L l l L I N= % 

Very 
important 3 (5.2%) 1 (1.7%) 2 (3.4%) 6 10.3 

Important 14 (24.1%) 15 (25.9%) 11 (19%) 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 i n 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 l e v e l of s t a t i s t i c a l 
s i g n i f i c a n c e . 

The opinions of teachers i n e l e c t r i c a l / e l e c t r o n i c engineering on 

the r a t i n g of importance of four major s t a f f development areas was not 

dependent upon grade of post. 
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Despite s i g n i f i c a n t developments and changes i n t h e i r subject, 

more than one t h i r d of teachers i n e l e c t r i c a l / e l e c t r o n i c engineering 

departments of further education had not attended a course on subject 

updating within the l a s t f i v e years (see Table A.11, page 81 ) . In 

these circumstances, i t i s obvious that self-development i s v i t a l to 

the t e c h n i c a l teacher and i s arguably the most important aspect of 

present i n - s e r v i c e t r a i n i n g 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 f i v e point s c a l e , the 

frequency of use of materials and methods for self-updating i n the i r 

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 s e l f -

updating placed i n 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' 

r e g u l a r i t y . The l e a s t used method of subject updating was the 

undertaking or supervising of research projects with only 3% of the 

sample regula r l y using t h i s method (see Table 4.19). 

In order to determine the s i g n i f i c a n c e of industry, as a means of 

subject updating, i n r e l a t i o n 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 c a l c u l a t i o n of the X 2 

s t a t i s t i c . This resulted i n X 2 = 14.6, DF = 1, P = < 0.01. Thus, 

showing d i r e c t l y and by implication that "LIAISON WITH INDUSTRY" as a 

source for subject updating was s i g n i f i c a n t l y l e s s important than: 

S t a f f room chat 

Magazines published weekly/monthly ( p e r i o d i c a l s ) 

Asking other members of s t a f f 

Journals published by a professional body 

Text books. 

Further a n a l y s i s 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 v i s i t i n g 

exhibitions and information gained from asking students, and only more 

92 



important than undertaking/supervising research projects (X = 9.2, DF 

= 1, P a < 0.01). Whilst the sample teachers i n FE stated that 

industry was a very important source for updating subject matter (see 

Table 4.13), i n pr a c t i c e , very few a c t u a l l y used t h i s method (see 

Table 4.19). 
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Further sources of information which were used, by the sample 

teachers i n departments of e l e c t r i c a l / e l e c t r o n i c engineering, as a 

means of keeping up to date with developments i n t h e i r subject area 

are given i n 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 

Manufacturers technical publications 6 

Friends i n industry 3 

Open University programmes 3 

C e r t i f i c a t e d courses 2 

Videos/slides 2 

Tel e v i s i o n programmes 2 

Technical films 1 

Professional i n s t i t u t e meetings 1 

Total number of teachers i n sample = 58 
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The importance o f the l i n k s between t e a c h e r s i n FE and personnel 

i n l o c a l i n d u s t r y cannot be over s t r e s s e d , however, a t what l e v e l of 

d i s c u s s i o n does t h i s l i a i s o n take p l a c e and does the l i a i s o n e x i s t i n 

the c o n t e x t o f updating t e a c h i n g s u b j e c t or simply c o l l e g e 

departmental management keeping p e r s o n n e l departments informed of 

student a c t i v i t i e s ? The views of d i f f e r e n t grades of t e a c h e r s i n 

e l e c t r i c a l / e l e c t r o n i c e n g i n e e r i n g on t h e i r l i a i s o n w i t h i n d u s t r y was 

i n v e s t i g a t e d on the b a s i s of the h y p o t h e s i s : -

Ho: Frequency o f l i a i s o n w i t h i n d u s t r y was not dependent 
upon the grade of t e a c h e r . 
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Although Ho was accepted, t h e r e was evidence to suggest t h a t the 

grade which had the g r e a t e s t d e a l i n g s w i t h p e r s o n n e l i n i n d u s t r y was 

the grade c a t e g o r i s e d a s SL or above ( s e e T a b l e 4.21). Of the SL or 

above grade of respondents i n t e r v i e w e d 32% l i a i s e d w i t h i n d u s t r y on a 

r e g u l a r b a s i s , compared w i t h o n l y 5% of L I t e a c h e r s . T h e r e f o r e , 

those members of the academic s t a f f whose t e a c h i n g grade i s l e s s than 

an SL have l i t t l e or no o p p o r t u n i t y to f u r t h e r or update t h e i r s u b j e c t 

knowledge and s k i l l s through d i r e c t l i n k s w i t h l o c a l i n d u s t r y . 

Although s t a f f development i n many c o l l e g e s of f u r t h e r e d ucation 

can be co n s t r u e d a s the " i d e n t i f i c a t i o n o f the p r o f e s s i o n a l needs o f 

i n d i v i d u a l t e a c h e r s and d e v i s i n g programmes to meet those n e e d s " , ^ 

t h e r e i s , however, "no c l e a r consensus as to what p r e c i s e l y s t a f f 

development c o n s i s t s o f and t h i s problem of i d e n t i t y has caused i t s 

growth to be confused r a t h e r than c o h e r e n t " . 1 ^ I n p r a c t i c e , the 

f u n c t i o n and aims o f s t a f f development i n c o l l e g e s o f FE i n the Region 

has been i n t e r p r e t e d i n many ways ( s e e T a b l e s 4.9, 4.11, 4.13, pages 

79, 81, 8 4 ) . P e r c e p t i o n s range from advancing the p r e s e n t and 

f u t u r e needs o f an i n d i v i d u a l employee to promoting the planned needs 

of a c o l l e g e both from a community and an academic s t a n d p o i n t . 

The e x i s t e n c e o f a s t a f f development u n i t i n the sample c o l l e g e s 

of f u r t h e r e d u c a t i o n i s i n v e s t i g a t e d i n the a n a l y s i s o f q u e s t i o n 51, 

as g i v e n i n T a b l e 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 
DEVELOPMENT UNIT 

TEACHER RESPONSES 
N* % 

Yes 50 86 

No 3 5 

U n c e r t a i n 5 9 

TOTAL 58 100 

T o t a l number of t e a c h e r s i n sample = 58 

Many c o l l e g e s o p e r a t e some form o f s t a f f a p p r a i s a l to a s s i s t i n 

the t r a i n i n g and development p r o c e s s w i t h the aim of i d e n t i f y i n g 

t r a i n i n g needs. Although, i n p r a c t i c e , such schemes i n v a r i a b l y have 

a number of aims and o b j e c t i v e s , s t a f f a p p r a i s a l should normally be 

implemented i n order to i d e n t i f y not on l y t e a c h e r s c u r r e n t s t r e n g t h s 

and weaknesses but a l s o t h e i r p o t e n t i a l f o r both c a r r y i n g out more 

complex t a s k s and t a k i n g on p o s t s o f g r e a t e r r e s p o n s i b i l i t y . 

W h i l s t the a p p r a i s a l procedure w i l l n o r m a l l y i n v o l v e i n d i v i d u a l 

assessment o f s t a f f , such assessment can i n f a c t v a r y q u i t e 

c o n s i d e r a b l y w i t h i n and between i n s t i t u t i o n s . Although a number of 

sta n d a r d procedures do e x i s t which a r e based on e x t e n s i v e s e t s of 
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forms and e s t a b l i s h e d times, r u l e s and frequency o f assessments, a l l 

too o f t e n t e a c h e r s a r e a p p r a i s e d i n an ad hoc f a s h i o n by s e n i o r s t a f f 

who d i s c u s s i n d i v i d u a l members' development and needs i n an 

i n t e r m i t t e n t and i n f o r m a l way. 

The e x i s t e n c e o f s t a f f a p p r a i s a l i n the sample c o l l e g e s of 

f u r t h e r e d u c a t i o n i s i n v e s t i g a t e d i n the a n a l y s i s o f q u e s t i o n 52, as 

given i n T a b l e 4.23 where the responses o f d i f f e r e n t grades o f 

t e a c h e r s on t h e i r p a r t i c i p a t i o n i n formal a p p r a i s a l i n t e r v i e w s a r e 

i n d i c a t e d on the b a s i s o f the h y p o t h e s i s : -

Ho: Teacher s t a t u s i n departments o f e l e c t r i c a l / e l e c t r o n i c 
e n g i n e e r i n g d i d not determine t h e i r p a r t i c i p a t i o n i n 
the a p p r a i s a l i n t e r v i e w programme. 
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TABLE 4.23 

APPRAISAL OR FORMAL INTERVIEW PARTICIPATION BY GRADE OF POST HELD 

- TEACHER RESPONDENTS 

(Q.52/Q.3) 

APPRAISAL 
INTERVIEW 
PARTICIPATION 

TEACHER RESPONDENTS BY GRADE OF POST 

SL or above L l l L I N= % 

Yes 6 (10.3%) 3 ( 5 . 2 % ) 0 ( 0 ) 9 15.5 

No 16 (27.6%) 13 (22.4%) 20 (34.5%) 49 84.5 

TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 100 

T o t a l number of t e a c h e r s i n sample • 58 

X 2 - 6.12 DF - 2 P = < 0.05 

}\ * > 0.11 w i t h 'GRADE' dependent 

Cramer's V = 0.33 

T h e r e f o r e Ho was r e j e c t e d a t the 0.05 l e v e l o f s t a t i s t i c a l 

s i g n i f i c a n c e . 
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Although 86% of the sample t e a c h e r s s t a t e d t h a t a s t a f f 

development u n i t d i d e x i s t i n t h e i r c o l l e g e ( s e e T a b l e 4.22, page 9 9 ) , 

o n l y 15.5% had e v e r been f o r m a l l y a p p r a i s e d i n order to d i s c u s s 

p e r s o n a l and academic development ( s e e T a b l e 4.23, page 1 0 1 ) . The 

s i t u a t i o n r e v e a l e d by t h e s e responses appears to i n d i c a t e the 

c ontinuance of "ad-hoc" s t a f f development p o l i c i e s by management and a 

tendency on the p a r t of s t a f f to continue to w r i t e t h e i r own c a r e e r 

p a t t e r n s , e s p e c i a l l y i n the p l a n n i n g and f i n a n c i n g of award-bearing 

co u r s e s ( s e e T a b l e 4.4, page 65 , and T a b l e 4.5, page 6 9 ) . T h i s 

s i t u a t i o n does not appear to be changing, f o r although 78% of those 

respondents who had attended an a p p r a i s a l i n t e r v i e w had done so w i t h i n 

the l a s t 18 months ( s e e T a b l e 4.24), none had a c t u a l l y r e c e i v e d any 

form of t r a i n i n g or r e t r a i n i n g even though t h e r e had been an 

i d e n t i f i a b l e need ( s e e T a b l e 4.25). W h i l s t s t a f f a p p r a i s a l does not 

appear a p r i o r i t y o f management i n most c o l l e g e s , n e v e r t h e l e s s , s t a f f 

c e r t a i n l y c o n t i n u e to be g i v e n a d v i c e and i n - s e r v i c e support on 

s u b j e c t u p d a t i n g / t r a i n i n g of the type o f f e r e d by the MSC and DES ( s e e 

pp. 76 - 77 ) • The f a c t t h a t t h e s e i n i t i a t i v e s a r e e f f e c t i v e 

i s demonstrated by the f i n d i n g s i n Table 4.11, page 81 , where 64% of 

a l l t e a c h e r s sampled had attended a t l e a s t one c o u r s e on s u b j e c t 

updating w i t h i n the l a s t f i v e y e a r s . 

P a r t i c i p a t i o n i n a p p r a i s a l i n t e r v i e w programmes was determined by 

t h e grade of p o s t h e l d by the t e a c h e r ( s e e T a b l e 4.23, page 101 ) , 

where Ho was r e j e c t e d a t the 0.05 l e v e l o f s t a t i s t i c a l s i g n i f i c a n c e . 

None of the L I grade of t e a c h e r s i n t e r v i e w e d had been f o r m a l l y 

a p p r a i s e d i n the l a s t f i v e y e a r s , compared w i t h 18.8% of L l l t e a c h e r s 
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and 27.3% o f those respondents c a t e g o r i s e d a s 'SL or above'. T h i s 

would suggest t h a t the L l l grade and above a r e looked upon by 

management as c a r e e r grades, where a p p r a i s a l o b j e c t i v e s a r e d e f i n e d i n 

terms o f management/admin needs and the immediate and f u t u r e 

requirements o f the L I grade o f t e a c h e r s appears to be ignored. 

TABLE 4.25 

TRAINING/RETRAINING CARRIED OUT AS A DIRECT RESULT OF THE 

APPRAISAL INTERVIEW - TEACHER RESPONDENTS 

(Q.54) 

AFTER APPRAISAL WAS 
THERE AN 

IDENTIFIABLE NEED 
FOR TRAINING/ 

AFTER APPRAISAL WAS TRAINING/ 
RETRAINING CARRIED OUT BY 

TEACHER RESPONDENTS % 
RETRAINING 

NO YES 

NO 5 0 5 55.6 

Yes 4 0 4 44.4 

TOTAL 9 0 9 100 

T o t a l number of t e a c h e r s i n sample • 58 
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For c o l l e g e s o f f u r t h e r education to be both e f f e c t i v e and 

s u c c e s s f u l i n t h e i r approach to t r a i n i n g , t e a c h i n g s t a f f must keep 

pace w i t h the r a p i d developments i n new technology i n terms o f s u b j e c t 

knowledge and 'hands-on' e x p e r i e n c e . There i s an urgent requirement 

f o r i n f o r m a t i o n on the ways i n which new developments e f f e c t l o c a l 

i n d u s t r i e s to be r a p i d l y made a v a i l a b l e i n order to i d e n t i f y immediate 

i n d u s t r i a l needs and to ensure t h a t a wide range o f r e l e v a n t t r a i n i n g 

programmes and c o u r s e s , from which companies can choose, a r e 

c o n s t a n t l y being o f f e r e d . Obviously, c l o s e l i a i s o n and c o n s u l t a t i o n s 

between s t a f f i n c o l l e g e s of FE and l o c a l i n d u s t r y would be a ste p 

towards the development o f r e l e v a n t c o u r s e c u r r i c u l a and i n red u c i n g 

any mismatch i n the f u r t h e r e d ucation p r o v i s i o n , PICKUP and the L o c a l 

C o l l a b o r a t i v e P r o j e c t s ( s e e pp. 7 6 - 7 7 ) w i l l , i f f u l l y u t i l i s e d , 

h e l p towards t h i s end. The r o l e s o f the R e g i o n a l A d v i s o r y C o u n c i l 

(NCFE) and the R e g i o n a l C u r r i c u l u m Base a r e a l s o v i t a l i n determining 

s t a f f development p o l i c i e s and i n e n s u r i n g the s u c c e s s f u l p a r t n e r s h i p 

between employers and t r a i n e r s when d e s i g n i n g and implementing c l i e n t -

c e n t r e d c o u r s e s . 

The t e n r e g i o n a l a d v i s o r y c o u n c i l s f o r f u r t h e r e d u c a t i o n (RACs) 

i n England and Wales were e s t a b l i s h e d by M i n i s t e r i a l C i r c u l a r i n 1946, 

when i t was s t a t e d a s being an accepted p r i n c i p l e t h a t the 

o r g a n i s a t i o n of f u r t h e r e d u c a t i o n needed to i n c l u d e a r e g i o n a l element 

and t h a t t h e r e were many u s e f u l f u n c t i o n s a r e g i o n a l body could 
22 

p e r f o r m . " I n g e n e r a l , they f u l f i l a number of important f u n c t i o n s 

which i n c l u d e : a r e g u l a r review of f u r t h e r e d u c a t i o n p r o v i s i o n to 

i d e n t i f y d e f i c i e n c i e s and to avoid u n n e c e s s a r y d u p l i c a t i o n ; the 
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p r o v i s i o n o f a forum f o r the exchange o f i d e a s among the f u r t h e r 

e d u c a t i o n i n s t i t u t i o n s and between them and i n d u s t r y , b u s i n e s s , 

government a g e n c i e s such a s the MSC, and the u n i v e r s i t i e s i n the 

re g i o n ; and making known the f a c i l i t i e s a v a i l a b l e i n the r e g i o n by 

p u b l i s h i n g D i r e c t o r i e s , B u l l e t i n s , R e p o r t s , e t c . RACs a l s o commonly 

o r g a n i s e s h o r t c o u r s e s , c o n f e r e n c e s and seminars and encourage the 

t r a i n i n g and s t a f f development o f f u r t h e r e d u c a t i o n t e a c h e r s . I n 

the main, the t h r e e major f u n c t i o n s o f the Northern RAC (Northern 

C o u n c i l f o r F u r t h e r E d u c a t i o n - NCFE) can be l i s t e d a s f o l l o w s : 

1. R e g i o n a l E x a m i n a t i o n s . 

2. R e g i o n a l C o - o r d i n a t i o n o f AFE and NAFE ( i n c l u d i n g p u b l i s h i n g 

the R e g i o n a l P l a n and the Guide to FE c o u r s e s ) . 

3. S t a f f and C u r r i c u l u m Development ( i n c l u d i n g The Northern 

R e g i o n a l S t a f f Development U n i t ) . 

F o l l o w i n g the A p r i l 1982 ACSET F u r t h e r E d u c a t i o n T e a c h e r s ' Sub-

Committee a d v i c e on T r a i n i n g and Development f o r MSC Expansion, the 

FEU i n v i t e d the RACs i n England to s e t up R e g i o n a l C u r r i c u l u m B a s e s . 2 5 

I n the Northern r e g i o n , the RCB, which i s l o c a t e d i n New C o l l e g e , 

Durham, i s supported by the F u r t h e r E d u c a t i o n U n i t (DES) and the 

Reg i o n a l A d v i s o r y C o u n c i l (NCFE), through the n i n e Northern L E A s . 2 6 

The b a s i c p h i l o s o p h y i n s e t t i n g up the RCBs was e s s e n t i a l l y to 

s t i m u l a t e r e g i o n a l and l o c a l i n i t i a t i v e s i n c u r r i c u l u m and s t a f f 
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development f o r v o c a t i o n a l p r e p a r a t i o n . The main aims common to a l l 

RCBs a r e : 2 7 

( a ) to support c u r r i c u l u m development g e n e r a l l y i n the a r e a s o f 

v o c a t i o n a l p r e p a r a t i o n ; 

( b ) to i n i t i a t e and support s t a f f development a c t i v i t i e s i n a r e a s of 

v o c a t i o n a l p r e p a r a t i o n ; 

( c ) to c r e a t e / d e v e l o p a network o f i n t e r e s t e d p e r s o n s / i n s t i t u t i o n s 

throughout the r e g i o n ; 

( d ) to develop an i n f o r m a t i o n s e r v i c e and r e s o u r c e c o l l e c t i o n . 

The e x i s t i n g l i n k s , tenuous or o t h e r w i s e , between the sample 

c o l l e g e s o f FE and l o c a l i n d u s t r y a r e i n v e s t i g a t e d i n t h i s s t u dy both 

from a t e a c h e r ' s p e r s p e c t i v e ( s e e T a b l e s 4.26 - 4.28, pages 108 - 111) 

and a managers p e r s p e c t i v e ( s e e T a b l e s 5.9 - 5.11, pages 130 - 132 ) . 

The c o n s u l t a t i o n s by l o c a l i n d u s t r y w i t h c o l l e g e s of FE about 

course content and o r g a n i s a t i o n was i n v e s t i g a t e d ( s e e Table 4.26) on 

the b a s i s o f the h y p o t h e s i s : 

Ho: C o n s u l t a t i o n s w i t h t e a c h i n g s t a f f was not dependent 
upon the grade or s t a t u s of the t e a c h e r . 
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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 
LOCAL INDUSTRY 
(TEACHER 
RESPONSES) 

TEACHER RESPONDENTS BY GRADE OF POST 

N= % 

CONSULTATIONS 
INITIATED BY 
LOCAL INDUSTRY 
(TEACHER 
RESPONSES) SL o r above L l l L I N= % 

Yes 

No 

16 (27.6%) 

6 (10.4%) 

10 (17.2%) 

6 (10.4%) 

5 ( 8 . 6 % ) 

15 (25.8%) 

31 

27 

53.4 

46.6 

TOTAL 22 ( 3 8 % ) 16 (27.6%) 20 (34.4%) 58 100 

T o t a l number of t e a c h e r s i n sample = 58 

X 2 - 10.32 DF - 2 P = < 0.05 

^ = 0.25 w i t h 'GRADE' dependent 

Cramer's V a 0.42 

T h e r e f o r e Ho was r e j e c t e d a t the 0.05 l e v e l o f s t a t i s t i c a l 

s i g n i f i c a n c e . 



The responses of d i f f e r e n t grades o f t e a c h e r s i n the 

e l e c t r i c a l / e l e c t r o n i c departments on t h e i r c o n s u l t a t i o n s w i t h l o c a l 

i n d u s t r y was a l s o i n v e s t i g a t e d on the b a s i s o f the h y p o t h e s i s t h a t : -

Ho: The c o n s u l t a t i o n s w i t h l o c a l i n d u s t r y about the content 
and o r g a n i s a t i o n o f c o u r s e s was not dependent upon the 
grade or s t a t u s o f the t e a c h e r . 

TABLE 4.27 

CONSULTATIONS WITH LOCAL INDUSTRY ABOUT COURSE CONTENT BY GRADE 

OF POST - TEACHER RESPONDENTS 

(Q.56) 

CONSULTATIONS 
WITH LOCAL 
INDUSTRY 
(TEACHER 
RESPONSES) 

TEACHER RESPONDENTS BY GRADE OF POST 

N= % 

CONSULTATIONS 
WITH LOCAL 
INDUSTRY 
(TEACHER 
RESPONSES) 

SL or above L l l L I N= % 

Yes 

No 

13 (22.4%) 

9 (15.5%) 

9 (15.5%) 

7 (12.1%) 

7 (12.1%) 

13 (22.4%) 

29 

29 

50 

50 

TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 100 

T o t a l number of t e a c h e r s i n sample = 58 

X 2 - 2.8 DF = 2 P =• > 0.05 

0.11 w i t h 'GRADE1 dependent 

Cramer's V - 0.21 

T h e r e f o r e Ho was acce p t e d a t the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 
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Once a g a i n , c l o s e examination of the f i n d i n g s r e v e a l s t h a t i t i s 

the h i g h e r grade o f t e a c h e r who c o n s u l t s w i t h and i s c o n s u l t e d by 

p e r s o n n e l i n l o c a l i n d u s t r y ( s e e T a b l e s 4.26 and 4.27). When asked 

i f employers should c o n t r i b u t e to the c o n t e n t and o r g a n i s a t i o n of 

c o u r s e s , r e l a t e d to t h e i r i n d u s t r y , being o f f e r e d by t h e i r c o l l e g e , 

91% o f the sample t e a c h e r s answered i n the a f f i r m a t i v e ( s e e Appendix 

IV, Q.57, page 178 ) . 

The o p i n i o n s of the sample t e a c h e r s i n the departments under 

r e v i e w on the s t a t e o f the l i a i s o n t h a t e x i s t e d between t h e i r c o l l e g e 

and l o c a l i n d u s t r y was i n v e s t i g a t e d on the b a s i s o f the h y p o t h e s i s : -

Ho: The s a t i s f a c t o r y l i a i s o n t h a t e x i s t s between c o l l e g e s 
of f u r t h e r e d u c a t i o n and l o c a l i n d u s t r y was not 
dependent upon grade o f post or s t a t u s of the t e a c h e r . 
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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 
THAT EXISTS 

TEACHER RESPONDENTS BY GRADE OF POST 

BETWEEN THEIR 
COLLEGE AND 
LOCAL INDUSTRY 

SL or above L l l L I N= % 

S a t i s f a c t o r y 9 (15.5%) 7 (12.1%) 9 (15.5%) 25 43.1 

U n s a t i s f a c t o r y 13 (22.4%) 9 (15.5%) 11 ( 1 9 % ) 33 56.9 

TOTAL 22 (37.9%) 16 (27.6%) 20 (34.5%) 58 100 

T o t a l number of t e a c h e r s i n sample = 58 

X 2 = 0.08 DF = 2 P = > 0.05 

0 w i t h 'GRADE1 dependent 

Cramer's V • 0.036 

T h e r e f o r e Ho was accepted a t the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 
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The majority of teachers i n the sample (56.9%) were of the 

opinion that the l i a i s o n that existed between t h e i r college of further 

education and l o c a l industry was unsatisfactory (see Table 4.28). 

Even though 59% of teachers i n the 'SL or above' grade and 56% of L l l 

teachers stated that they had consulted l o c a l industry about course 

content and organisation within the l a s t two years (see Table 4.27, 

page 109 ) the same percentages, i . e . 59% and 56% respectively also 

stated that the l i a i s o n that existed was i n f a c t unsatisfactory (see 

Table 4.28). 

When asked to l i s t ways i n which the l i a i s o n between l o c a l 

industry and t h e i r 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 l i a i s o n o f f i c e r (see Table 

4.29). Although many of the l i s t e d suggestions would to a greater or 

l e s s e r degree work, considerable care would have to be taken i n the 

planning and implementation of such methods. For example, a number 

of teacher respondents were very c y n i c a l of consultative groups or any 

scheme or idea which involved personnel i n industry, arguing that such 

methods were often one-sided with industry only becoming involved when 

i t s i n t e r e s t s alone were at stake. Unfortunately, many of the 

manager respondents also argued that such methods were one sided but 

that i t was FE s t a f f who would often f a i l to respond to new 

i n i t i a t i v e s or any suggestion of change (see Chapter 5, page 117 ) . 

Secondment of teachers to industry and regular v i s i t s to companies 

were suggestions given by some of the sample teachers. However, many 

teacher respondents would only consider such methods i f t h e i r l o c a l 
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authority would agree a package involving time allowance and expenses. 

These demands unfortunately coming at a time when teaching s t a f f are 

under pressure to increase t h e i r commitment i n terms of higher c l a s s 

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 4 
V i s i t s to industry 3 
Exchange v i s i t s between teachers i n FE and s t a f f 3 
i n industry 
Consultative meetings with personnel i n industry 2 
Appointment of a college l i a i s o n o f f i c e r 2 
Increase college marketing 2 
College open days/evenings 2 
Staff exchanges between l o c a l industry and colleges 1 
of FE 
FE to help develop company products and allow 1 
industry use of college f a c i l i t i e s 
College exhibitions/trade f a i r s 1 
Groups of engineers i n FE and industry to 1 
discuss and design courses 
Teachers attendance on short courses provided 1 
by industry 
Staff timetables to cater for v i s i t s 1 
Seminars for s t a f f i n FE and industry 1 
Closer l i a i s o n with t r a i n i n g managers 1 
Exchange of projects for students i n FE and 1 
industry 
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Although i t i s desirable that a l l grades of teachers come into 

contact with l o c a l industry, by whatever means i s unanimously agreed 

upon, any solution to t h i s problem would obviously involve d i r e c t 

l i a i s o n and contact with managers, at a l l l e v e l s , i n the appropriate 

industry. Therefore, a sample of managers i n the e l e c t r i c a l and 

e l e c t r o n i c s industry were interviewed and an analysis of these 

findings i s given i n 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 

e l e c t r i c a l / e l e c t r o n i c s related industries i n the North East Region i s 

presented and discussed i n the following chapter. The format and 

presentation of the discussed data i s i n keeping with the layout of 

the structured interview questionnaire used with t h i s group of 

respondents (see Appendix V , pages 180 - 199 ) for a copy of the 

managers' questionnaire). 

A l l of the management s t a f f interviewed i n the 

e l e c t r i c a l / e l e c t r o n i c s industry were male. This s i t u a t i o n could be 

construed as p o s i t i v e discrimination against females as, i n most 

cases, there was no apparent reason why males should dominate 

management positions i n the companies v i s i t e d , e s p e c i a l l y when women 

have the potential to become successful i n d u s t r i a l managers and are 

capable of r i s i n g to the highest l e v e l s . 1 

The grades comprising the largest sector of the sample were 

Training O f f i c e r s (19%) and Supervisors (19%) followed by Di v i s i o n a l 

Managers (11.9%) (see Table 5.1). The actual spread of job t i t l e s , 

which was unexpectedly large, indicated the s p e c i f i c tasks undertaken 

by each of the respondents i n the firms used i n the sample. The 

largest group of respondents (45.2%) were aged between 35 - 44 years, 
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w h i l s t the second lar g e s t group (33.3%) was aged between 2 5 - 3 4 years 

(see Table 5.1). This r e l a t i v e l y young group of workers r e f l e c t s the 

recency of microelectronic technology and the need for industry to 

have a workforce with appropriate knowledge and up-to-date s k i l l s . 2 
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The sample managers were asked to state the t o t a l number of years 

that they had been employed i n the e l e c t r i c a l / e l e c t r o n i c s industry 

(see Appendix V, Q.4, page ]83 )» however, the following responses 

represent the number of years that each respondent had spent i n his 

present industry. This must be pointed out because some of the 

companies v i s i t e d could not r e a l l y be c l a s s i f i e d a being s o l e l y i n the 

e l e c t r i c a l / e l e c t r o n i c s industry but indeed had some facet of th e i r 

production process which involved computerised technology and did 

employ s t a f f who were students studying e l e c t r i c a l / e l e c t r o n i c 

engineering a t the l o c a l college of further education. Of the t o t a l 

sample of managers interviewed, 31% had been employed i n t h e i r present 

industry for l e s s than ten years, and 69% had been employed i n thei r 

present industry for more than ten years. 

I n terms of id e n t i f y i n g the category or status of the employer, a 

problem did a r i s e because the spread of the employer's business was 

often quite large and inv a r i a b l y 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) 

CATEGORY OR STATUS OF EMPLOYER 
NUMBER OF 
POSITIVE 
RESPONSES 

X 

E l e c t r i c a l / e l e c t r o n i c engineering 23 54.8 

Microelectronics/computer manufacturing 7 16.7 

Telecommunications 6 14.3 

E l e c t r i c a l maintenance/Servicing 6 14.3 

Mechanical engineering 13 31 

Instrumentation 12 28.6 

E l e c t r i c a l i n s t a l l a t i o n 2 4.8 

Production engineering 7 16.7 

Manufacturer of quartz and s i l i c o n products 1 2.4 

Plasma coating 1 2.4 

Consumer ele c t r o n i c s 1 2.4 

Total number of managers i n sample = 42 
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The majority (76.2%) of the managers employed s t a f f who were 

d i r e c t l y responsible to them, thus highlighting the influence each 

sample respondent had over other workers i n t h e i r industry i n terms of 

in-company p o l i c i e s 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 
MANAGERS 

NUMBER OF POSITIVE RESPONSES 
(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 i n sample = 42 
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Of the t o t a l sample of managers interviewed, 69% held a 

recognised formal q u a l i f i c a t i o n s p e c i f i c to t h e i r industry (see Tables 

5.4 and I I . 1 , page 156 ) and 38% held other recognised post-school 

q u a l i f i c a t i o n s outside of the f i e l d of e l e c t r i c a l / e l e c t r o n i c s (see 

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

TABLE 5.4. 

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS IN THE 

ELECTRICAL/ELECTRONICS INDUSTRY 

(Q.9) 

SUBJECT SPECIFIC QUALIFICATIONS 
HELD (MANAGER RESPONSES) 

NUMBER OF POSITIVE RESPONSES 
(MANAGER RESPONDENTS) % 

Yes 29 69 

No 13 31 

TOTAL 42 100 

Total number of managers i n sample = 42 

A complete l i s t of subject s p e c i f i c q u a l i f i c a t i o n s held by sample 
managers i s given i n Appendix I I , page 156. 
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TABLE 5.5. 

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY THE SAMPLE MANAGERS 

(Q.13) 

NON-SUBJECT SPECIFIC 
QUALIFICATIONS HELD 
(MANAGER RESPONSES) 

NUMBER OF POSITIVE 
RESPONSES 

(MANAGER RESPONDENTS) 
% 

Yes 16 38 

No 26 62 

TOTAL 42 100 

Total number of managers i n sample • 42 

A complete l i s t of non-subject s p e c i f i c q u a l i f i c a t i o n s held by sample 

managers i s given i n Appendix I I I , page 157. 

Only 14% of the sample managers subscribed to a professional 

i n s t i t u t e (see Table 5.6) and of these i n s t i t u t e s , h a l f were not i n 

e l e c t r i c a l / e l e c t r o n i c engineering. The l i s t of professional 

i n s t i t u t e s subscribed to by the sample managers i s l i s t e d as follows:-
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I n s t i t u t e of Personnel Management 

I . E . E . I . E . 

B r i t i s h Computer Society 

I n s t i t u t e of I n d u s t r i a l Managers 

TABLE 5.6. 

PROFESSIONAL INSTITUTE STATUS OF MANAGERS IN THE 

ELECTRICAL/ELECTRONICS INDUSTRY 

(Q.U) 

MEMBERSHIP OF A PROFESSIONAL 
INSTITUTE (MANAGER RESPONSES) 

NUMBER OF POSITIVE RESPONSES 
(MANAGER RESPONDENTS) % 

Yes 6 14 

No 36 86 

TOTAL 42 100 

Total number of managers i n sample = 42 
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In-service training and course preference. 

The success of many regional companies i n markets both home and 

abroad w i l l obviously depend upon a number of fac t o r s , not le a s t 

amongst them being the speed with which training programmes can be 

introduced i n an e f f o r t to update the s k i l l s and knowledge of a l l 

grades and l e v e l s of the workforce. Although most companies (81%) 

did offer some form of i n - s e r v i c e t r a i n i n g for i t s employees (see 

Table 5.7), the majority of courses on offer were aimed at those 

members of s t a f f who were required to respond to an immediate need; 

for example, those s t a f f , mainly machine operators, who required 

immediate on-the-spot t r a i n i n g when any new system or method was to be 

introduced into t h e i r company. 

TABLE 5.7. 

PROVISION OF IN-SERVICE TRAINING FOR EMPLOYEES IN THE 

ELECTRICAL/ELECTRONICS INDUSTRY - MANAGER RESPONDENTS 

(Q.31) 

IN-SERVICE TRAINING PROVISION 
AVAILABLE (MANAGER RESPONSES) 

NUMBER OF POSITIVE RESPONSES 
(MANAGER RESPONDENTS) % 

Yes 34 81 

No/uncertain 8 19 

TOTAL 42 100 

Total number of managers i n sample • 42 
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The number of courses on subject updating attended by the sample 

of managers during the l a s t f i v e years was investigated on the basis 

of the hypothesis that:-

Ho: There was no s i g n i f i c a n t relationship between the number 
of courses attended by the sample managers i n e l e c t r i c a l / 
e l e c t r o n i c 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 
COURSES 
ATTENDED 

MANAGER RESPONDENTS BY TYPE OF COURSES 
ATTENDED N- % 

NUMBER OF 
COURSES 
ATTENDED 

IN-COMPANY EXTERNAL FE 

N- % 

0 

1+ 

15 (36%) 

. 27 (64%) 

17 (40%) 

25 (60%) 

37 (88%) 

5 (12%) 

69 

57 

54.8 

45.2 

TOTAL 42 (100%) 42 (100%) 42 (100%) 126 100 

Total number of managers i n sample • 42 

YT = 28.5 DF = 2 P = < 0.01 

Therefore Ho was rejec t e d at the 0.01 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 
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Of the t o t a l sample managers interviewed, 36% had not attended a 

subject updating t r a i n i n g course during the l a s t f i v e years. Of the 

courses attended, in-company courses were the most popular with 64% 

attendance, followed by external courses ( l a r g e l y provided by 

equipment manufacturers) with 60% attendance, and l a s t l y , a very low 

percentage of respondents (12%) having attended a course on subject 

updating i n a college of further education (see Table 5.8). These 

figures, which are s i g n i f i c a n t at the 0.01 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e (X - 28.5, DF - 2 ) , highlight disproportionately large 

gaps between the public and private sector provision. 

Why should t h i s be the case? E s p e c i a l l y when further education 

has t r a d i t i o n a l l y sought to meet the needs of industry^ and i t i s now 

so widely recognised that the i n t e r e s t s of both industry and education 

are c l o s e l y r e l a t e d ? 5 Could i t be that although the North East has a 

multitude of i n s t i t u t i o n s and agencies engaged i n education and 

tra i n i n g , they have d i f f i c u l t y i n responding to the "now very 

i n s i s t e n t signals from the market for s k i l l e d people and developing a 

consistent response"?*' Or i s i t because the picture for those 

managers, who are concerned about t r a i n i n g , has become 

incomprehensible and there i s a need for an educative process about 

the developments i n education and t r a i n i n g which need to be 

undertaken?^ 

Whilst there i s c l e a r evidence that over a very long period 

industry's needs have remained a very low p r i o r i t y i n the education 
Q 

processes, many managers have not understood most of the recent 
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changes i n the further education system since the establishment of 

BTEC. Therefore, without an understanding of the education system 

and the processes involved i n t r a i n i n g , how can they r e l a t e t h e i r own 

trai n i n g needs and objectives to those offered i n FE courses. The 

fa c t that two-thirds of a l l the t r a i n i n g was a c t u a l l y c a r r i e d out i n -

house or by external agencies such as equipment manufacturers (see 

Table 5.8, page 127 ) suggests that very s p e c i f i c client-centred 

training i s required and i t may be that colleges i n the Region can 

only o f f e r that t r a i n i n g which i s broad-based and not ne c e s s a r i l y 

pertinent to immediate company needs. 

For colleges of further education to be both e f f e c t i v e and 

successful i n t h e i r approach to vocational t r a i n i n g , teaching s t a f f 

must constantly keep up to date with t h e i r subject and be made aware 

of the developments i n l o c a l industry i n order to update course 

c u r r i c u l a and reduce any mismatch i n the further education provision. 

Obviously, close l i a i s o n and consultations between personnel i n l o c a l 

industry and s t a f f i n FE would be a necessary step towards achieving 

these objectives. Therefore, the e x i s t i n g l i n k s , tenuous or 

otherwise, between the sample colleges of further education and l o c a l 

industry are investigated i n t h i s 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 d i f f e r e n t l e v e l s of management i . e . senior and 

middle on thei r consultations with s t a f f of l o c a l colleges of further 
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education about the content and organisation of courses during the 

l a s t two years was investigated on the basis of the hypothesis that:-

Ho: The consultations with teaching s t a f f about the content 
and organisation of courses being offered by l o c a l 
colleges of further education was not dependent upon the 
status of managers employed i n the e l e c t r i c a l / e l e c t r o n i c s 
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 
WITH LOCAL COLLEGES 
(MANAGER RESPONSES) 

MANAGER RESPONDENTS BY LEVEL OF 
MANAGEMENT 

N= % 
SENIOR MIDDLE 

N= 

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 i n sample = 42 

X 2 =« 0 ( a f t e r YATES correction) DF - 1 P » > 0.05 

Phi = 0.05 



Therefore Ho was accepted at the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 

Only 14.3% of sample managers i n the e l e c t r i c a l / e l e c t r o n i c s 

industry had ever been consulted by s t a f f i n FE about the content and 

organisation of courses being offered by l o c a l colleges of further 

education (see Table 5.9), even though 88.1% of t h i s 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 
EMPLOYERS TO 
COURSE CONTENT 
(MANAGER RESPONSES) 

MANAGER RESPONDENTS BY LEVEL 
OF MANAGEMENT 

N= % 
CONTRIBUTION BY 
EMPLOYERS TO 
COURSE CONTENT 
(MANAGER RESPONSES) 

SENIOR MIDDLE 

N= % 

Yes 

No/uncertain 

7 (16.7%) 

2 (4.8%) 

30 (71.4%) 

3 (7.1%) 

37 

5 

88.1 

11.9 

TOTAL 9 (21.5%) 33 (78.5%) 42 100 

Total number of managers i n sample « 42 

X 2 = 0.25 ( a f t e r YATES correction) DF - 1 P = > 0.05 

131 



The opinions of the sample managers i n e l e c t r i c a l / e l e c t r o n i c 

engineering on the sta t e of the l i a i s o n that existed between t h e i r 

company and the l o c a l colleges of further education was investigated 

on the basis of the hypothesis:-

Ho: The s a t i s f a c t o r y l i a i s o n that e x i s t s between l o c a l 
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 BETWEEN THEIR INDUSTRY AND 

LOCAL COLLEGES OF FURTHER EDUCATION BY LEVEL OF MANAGEMENT 

(Q.52) 

MANAGER RESPONSES ON THE 
LIAISON THAT EXISTS 
BETWEEN THEIR INDUSTRY 

MANAGER RESPONDENTS BY LEVEL 
OF MANAGEMENT 

N- % AND LOCAL COLLEGES OF FE 
SENIOR MIDDLE 

N- V © 

S a t i s f a c t o r y 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 i n sample - 42 

X 2 - 0 ( a f t e r YATES correction) DF - 1 P - > 0.05 

Phi = 0.04 
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Therefore Ho was accepted at the 0.05 l e v e l of s t a t i s t i c a l 

s i g n i f i c a n c e . 

A disproportionately high percentage (81%) of manager respondents 

stated that the e x i s t i n g l i a i s o n between themselves and l o c a l colleges 

of FE was unsatisfactory (see Table 5.11). This compares with 56.9% 

of teachers who were also of the opinion that l i a i s o n with l o c a l 

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 
LOCAL COLLEGES OF FURTHER EDUCATION 

NUMBER OF 
POSITIVE 
RESPONSES 

Discussions between managers and teachers on course 
content. 
Exchange v i s i t s between personnel i n industry and 
colleges. 
FE students to v i s i t industry. 
Greater communication at a l l l e v e l s of s t a f f i n g . 
Managers to contribute to course content and to 
present c e r t a i n parts/areas of the course. 
Board consisting of educators and i n d u s t r i a l i s t s . 
Employers allowed to assess students' work and to 
discuss progress/course content. 
S t a f f i n industry i n v i t e d to lecture to c l a s s e s i n FE. 
A l i a i s o n o f f i c e r to co-ordinate v i s i t s . 

3 

2 

2 

Total number of managers i n sample • 42 
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When asked to l i s t ways i n which l i a i s o n could be improved, a 

range of p o s i t i v e responses was given which included; greater 

discussions between managers and FE s t a f f on matters which involved 

course c u r r i c u l a , and the appointment of a l i a i s o n o f f i c e r (see Table 

5.12, page 133 and Table A.29, page 113). 

The idea of a l i a i s o n o f f i c e r i s not new as the e a r l i e s t attempts 

at building l i n k s with industry were through the r o l e of i n d u s t r i a l 
Q 

l i a i s o n o f f i c e r s . Often, l i a i s o n o f f i c e r s were not s k i l l e d 

i n s t r u c t o r s , although by implication and openly they were s o c i a l and 

l i f e s k i l l s tutors who were mainly viewed as a type of i n d u s t r i a l 

tutor.^® They were e s s e n t i a l l y employed to manage the r e l a t i o n s 

between tutors, industry and commerce, trainees and external agencies 

and to ensure the integration of off-the-job and on-the-job tr a i n i n g 

as w e l l as the assessment of t r a i n i n g programme.** 

A number of recent reports have expressed concern that many 

employers, p a r t i c u l a r l y small businesses and those i n newer 

indu s t r i e s , do not make as much use of t h e i r l o c a l college as they 
12 

might. However, a possible reason for t h i s could be that, i n the 

l i g h t of the recent i n d u s t r i a l recession, some employers f e e l unable 

to devote time and money to the further education and t r a i n i n g of 

employees. Although i t has been suggested that "industry i t s e l f has 

found i t d i f f i c u l t to a r t i c u l a t e a c l e a r statement of i t s needs",* 3 

attempts to correct t h i s are under way. The CBI has been working 

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

ordinate the e f f o r t s of national bodies to fi n d groups to a r t i c u l a t e 
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employers needs l o c a l l y and thereby help to make the best use of 

college r e s o u r c e s . ^ 

A l l medium and large companies should, i t i s argued, have a 

policy of educational l i a i s o n and a programme for i t s e f f e c t i v e l o c a l 

implementation 1 5 and that they should involve th e i r employees, from 

both industry and commerce, i n the mainstream a c t i v i t i e s of colleges; 

namely the development of curriculum, assessment and s t a f f i n - s e r v i c e 

training. 1** Colleges, i n turn, need to "read the Labour Market" at 

l o c a l l e v e l i n order that there can be an e f f e c t i v e employer input 

into resource planning i n c o l l e g e s . 1 ^ There are, of course, i n many 

regions, good examples of close co-operation and collaboration between 
18 

employers and education i n s t i t u t i o n s , helped i n recent year by a 

number of college/employer i n i t i a t i v e s including; the College 

Employer Links Project (CELP), PICKUP and the Local Collaborative 

Projects (LCP). The main aim of these i n i t i a t i v e s i s to encourage 

l o c a l industry and colleges of further and higher education to pool 

thei r resources i n a determined e f f o r t to i d e n t i f y t r a i n i n g aims and 

objectives and to use LCPs to help solve ongoing technical problems. 

The CELP and LCP schemes are p a r t i c u l a r l y useful to industry, 

e s p e c i a l l y small firms which have limited budgets, as they allow 

companies access to college resources, including t e s t i n g and 

monitoring f a c i l i t i e s . 1 ^ The PICKUP i n i t i a t i v e , i n p a r t i c u l a r , i s 

e s p e c i a l l y e f f e c t i v e i n highlighting problems and suggesting solutions 

which could be u n i v e r s a l l y applied. For example, i t has brought to 

the fore empirical evidence that employers are increasingly looking 

for f l e x i b l e , modular provision to update t h e i r employees knowledge as 
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and when required rather than long i n f l e x i b l e courses which may at 

l e a s t i n part be of l e s s relevance to the individual and/or h i s 

company.2** 

Another important j o i n t project between industry and education i s 

the Information Technology Centres or ITeCs which have been set up 

j o i n t l y by the Department of Trade and Industry and the Manpower 

Services Commission. Although providing a more s p e c i f i c type of 

vocational education, p a r t i c u l a r l y 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 
21 

the l a t t e r with s t a f f and expertise. 

I t i s obviously important that teaching s t a f f are encouraged to 

develop contacts and l i a i s e with a l l l e v e l s of s t a f f i n l o c a l 

industry. This could be prompted and sustained, i n part, by adequate 

remission of teaching duties to allow for v i s i t s to l o c a l firms. LEA 

p o l i c i e s on college s t a f f development should encourage i n d u s t r i a l 

secondment and the updating of college s t a f f i n addition to sending 

teachers on courses leading to further academic q u a l i f i c a t i o n s or 
22 

research. I n order to f a c i l i t a t e t h i s secondment of s t a f f , BACIE 

are to run a PICKUP brokerage scheme of i n d u s t r i a l secondments as a 

p i l o t for 18 months. I t w i l l seek to achieve new secondment places 

relevant to PICKUP and to arrange placements between FHE and 

i n d u s t r y . 2 3 
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CHAPTER 6 

AN INTERPRETATION OF THE SURVEY FINDINGS AND GENERAL CONCLUSIONS 

Due to the long slow decline of t r a d i t i o n a l heavy i n d u s t r i e s , the 

North East Region of England exhibits a l l the c h a r a c t e r i s t i c s of a 

"problem" or deprived area as defined by the EEC. This has prompted 

various B r i t i s h governments to designate the whole region as a 

p r i o r i t y area for i n d u s t r i a l investment, offering a number of 

substantial f i n a n c i a l incentives i n an e f f o r t to a t t r a c t and encourage 

the growth of i n d u s t r i a l and commercial p r o j e c t s . 1 Overseas 

investment i s a v i t a l part of the i n d u s t r i a l development of the North 

East and firms from North America, Japan, Europe and A u s t r a l i a have 

a l l s e t t l e d i n the region, providing important new investment and 

employment opportunities. Some 150 such manufacturing 

establishments, representing 16 countries, are currently operating 2 

and between 1963 and 1985, employment i n manufacturing establishments 

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

from 2% to 10% of t o t a l manufacturing employment i n the region.-* 

The North East has experienced a century of dramatic changes 

since the days when i t was considered to be the crucib l e of the 

I n d u s t r i a l Revolution.^ A much more d i v e r s i f i e d i n d u s t r i a l 

structure, including s i g n i f i c a n t contributions i n e l e c t r o n i c s , 

s c i e n t i f i c instruments, pharmaceuticals, petrochemicals (which i n turn 

has brought with i t the support ind u s t r i e s and servi c e s - transport, 

f i n a n c i a l , professional, s c i e n t i f i c , business and d i s t r i b u t i v e -
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n e c e s s a r y f o r manufacturing e x p a n s i o n ) , i s s l o w l y t a k i n g p l a c e , i n 

s p i t e of the Region's long-standing dependence on t r a d i t i o n a l 

i n d u s t r i e s such a c o a l mining, s h i p b u i l d i n g and heavy e n g i n e e r i n g . 

These o l d e r - t y p e i n d u s t r i e s , although i n r a p i d d e c l i n e , s t i l l r e l y 

h e a v i l y on t r a d i t i o n a l c r a f t s k i l l s o f the workforce and a r e becoming 

i n c r e a s i n g l y v u l n e r a b l e to competition from f o r e i g n c o u n t r i e s , i n 

p a r t i c u l a r the F a r E a s t , where human labour i s v e r y much cheaper.** 

Therefore, such t r a d i t i o n a l p r a c t i c e s a r e o b v i o u s l y l e s s than adequate 

f o r a depressed r e g i o n which i s i n urgent need of new investment and 

updating o f i t s i n d u s t r i e s so t h a t they can remain com p e t i t i v e and 

s u s t a i n even the present employment l e v e l s amongst t h e i r workers.^ 

Education, i n t u r n , must ensure t h a t t e c h n o l o g i c a l developments i n 

i n d u s t r y a r e not delayed because t r a i n i n g or e d u c a t i o n a l f a c i l i t i e s 

have not been provided. A s o l u t i o n to the problem o f mismatch 

between t r a i n i n g / e d u c a t i o n p r o v i s i o n and the needs of industry** must 

be sought a f t e r i n an e f f e c t i v e and s u s t a i n e d manner, i f the reg i o n i s 

to be r e v i t a l i s e d and unemployment reduced to an a c c e p t a b l e low l e v e l . 

A major problem i n the UK i s the e x i s t e n c e o f a long s t a n d i n g 

communication gap between Education and I n d u s t r y . ' Much time has 

been spent by both ' s i d e s ' blaming the other, but now t h e r e i s a 

ge n e r a l r e c o g n i t i o n t h a t something c o n s t r u c t i v e must be done to c l o s e 

the gap. Given the d i f f e r e n t a t t i t u d e s and v a l u e s p r e v a l e n t i n 

education and i n d u s t r y , t h i s problem w i l l not be s o l v e d by goodwill 

alone, but r e q u i r e s a range of w e l l - c o n c e i v e d i n i t i a t i v e s . ^ 

140 



E f f e c t i v e l i a i s o n between colleges and l o c a l employers i s 

fundamental to the provision of relevant vocational courses and i n 

determining the requirements of the i n d u s t r i a l base of a region. 

Hitherto, l i n k s with industry have been developed primarily through 

part-time day-release education and have been constrained by the 

d i c t a t e s of examining and course v a l i d a t i n g bodies. 1 1 - L i a i s o n must 

be c a r e f u l l y planned and maintained, for simply es t a b l i s h i n g dialogue 

between industry and eduction does not n e c e s s a r i l y mean that 

s a t i s f a c t o r y l i n k s e x i s t (see Table 4.28, page 411 and Table 5.11, 

page 132). 

Further education i s generally looked upon as being good value 
12 

for money 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 c r e d i b i l i t y of a 

college, i n the eyes of an employer, i s also very important and i t i s 

by and large true, that the reputation of a college i s t o t a l l y 

dependant upon the personal r e l a t i o n s h i p s which have developed between 

company personnel and college s t a f f . The problems of education 

es t a b l i s h i n g l i n k s with industry are generally greatest with respect 

to small firms. Where major companies, e.g. B r i t i s h Telecom, 

provides a large number of students the courses are u s u a l l y t a i l o r e d 

to the needs of that company; company t r a i n i n g programmes are often 

matched to and compatible with, those provided by the c o l l e g e . ^ 

Also the larger companies are more l i k e l y to have a t r a i n i n g o f f i c e r 

who w i l l acquaint himself with c u r r i c u l a r developments. From the 

side of education, there i s the natural tendency, based on simple 
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e f f i c i e n c y , for large colleges to l i n k with large firms, i n looking 

for student sandwich placements, s t a f f secondments, collaborative 

research and consultancy c o n t r a c t s . 1 5 With small and medium-sized 

firms, there i s c l e a r l y a major problem i n es t a b l i s h i n g communications 

as i t i s d i f f i c u l t for the college to make s p e c i f i c provision for each 

employer because of t h e i r d i v e r s i t y of i n t e r e s t s , and growing numbers. 

Also, small firms are widely dispersed throughout an area and 

frequently have few s t a f f . 1 * * 

Recently, the MSC and DES have assumed the rol e s of pro-active 

brokers or agents, by developing and implementing, for example, PICKUP 

and TVEI i n i t i a t i v e s to form l i n k i n g mechanisms between school, 

industry and adult education. The response of colleges to these 

i n i t i a t i v e s has been mixed and varied, creating atmospheres of both 

ent h u s i a s t i c and reluctant involvement. When colleges have responded 

to the new i n i t i a t i v e s i n a v a r i e t y of p o s i t i v e ways, i n many cases, 

t h i s has been due to the enthusiasm of individuals rather than an 

i n s t i t u t i o n a l response. 1^ 

The 'Technical and Vocational Educational I n i t i a t i v e ' (TVEI) has 

been described as "the f i r s t step towards creating an educational 

system geared s o l e l y to the i n t e r e s t s of industry rather than to the 

needs of the indiv i d u a l - a system where young people are 'cultivated' 

to s u i t the needs of the economic system rather than educated".1** 

I t s objectives include not only developing, and thereby enhancing the 

status of, both t e c h n i c a l and vocational education, and attuning 

formal education more c l o s e l y with the world of work, but also 
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providing planned work experience; encouraging i n i t i a t i v e and 

problem-solving a b i l i t i e s ; developing new forms of assessment; 

providing equal opportunities and avoiding sex stereotyping i n 

c u r r i c u l a r choice; and catering for the f u l l a b i l i t y r a n g e . I n 

general, the main intention of the scheme i s to ensure that young 

people w i l l acquire q u a l i f i c a t i o n s which w i l l be of d i r e c t value at 

work. Whilst the MSC has denied that TVEI i s about premature 

vocational choice and s p e c i a l i s a t i o n , they see TVEI courses linked to 
20 

subsequent t r a i n i n g and educational opportunities. 

The DES PICKUP Programme concentrates upon the growing need for 

updating that most valuable resource - the s k i l l s of professionals and 

other key employees i n industry and education. Since 1982, PICKUP 

has been aiming to:-

(a) Encourage a major s h i f t i n the p r i o r i t i e s of colleges, 

polytechnics and u n i v e r s i t i e s i n the d i r e c t i o n of adult 

vocational updating needs i n t h e i r 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 

e f f e c t i v e l y and economically. 

( c ) Build up sources of information so that potential c l i e n t s i n 

industry and commerce can discover what i s a v a i l a b l e , and 
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providers can make the best use of a v a i l a b l e materials and avoid 

wasteful duplication of e f f o r t . 2 1 

In funding FE provision through the afore-mentioned i n i t i a t i v e s , 

the MSC and DES require engineering departments to r e l a t e courses more 

d i r e c t l y to the t r a i n i n g requirements of industry. Although some 

engineering departments have, over the years, b u i l t up a good working 

relationship with industry (see Tables 4.26 - 4.28, pages 108 - 111 ) 

the involvement i n DES and MSC i n i t i a t i v e s has increased the awareness 

of l o c a l i n d u s t r i a l needs other than those covered by t r a d i t i o n a l 
22 

t r a i n i n g and further eduction. Where departments had made e f f o r t s 

to strengthen l i n k s with l o c a l employers, representatives from 

industry were i n v i t e d to p a r t i c i p a t e i n departmental planning/advisory 

committees, and a small number of teachers had been seconded to l o c a l 

firms to update t h e i r knowledge and increase t h e i r expertise i n a 

s p e c i f i c s k i l l , e.g. CNC machines. I n some cases, where the l i n k s 

with l o c a l firms were p a r t i c u l a r l y good, e l e c t r o n i c equipment, a l b e i t 

s l i g h t l y dated, was given to colleges i n order to augment e x i s t i n g 

departmental stocks. 

Of the colleges v i s i t e d , a l l but one were rapidly adjusting to 

changes brought about by; (a) the o v e r a l l decline i n student 

members, (b) the e f f e c t of new technology i n i n d u s t r i a l p r a c t i c e , and 

( c ) new national educational i n i t i a t i v e s . 2 3 But, despite many 

curriculum innovations being introduced into colleges, many managers 

interviewed were concerned that they had l i t t l e or no influence on 

course content even though many were of the opinion that they should 

144 



be involved (see Tables 5.9 and 5.10, pages 130 and 131 ) . i n f a c t , 

i n many college, c u r r i c u l a r areas have been, at best, loosely planned 

to meet what are seen as l o c a l labour market needs; one or two 

representatives of l o c a l employers have been placed on 

planning/management committees, but there has been no systematic 

c o n s u l t a t i o n . ^ Often, curriculum provision i n colleges i s developed 

i n response to an immediate s i t u a t i o n or s e t of circumstances with 

l i t t l e or no opportunity for preparation. 

When responding to the needs of l o c a l industry, a client-centred 

approach i s needed i n term of both t h e i r content and t h e i r mode, time 

and place of attendance. For these requirements to be met 

adequately, there i s a demand for curriculum development s k i l l s of a 

very high l e v e l . The contexts i n which these s k i l l s may have to be 

exercised can be broadly divided into three. 

1. S t a f f may be able to base t h e i r provision on already w e l l under­

stood programmes, or on bringing together units from the range 

of e x i s t i n g qualification-bearing programmes. 

2. Where courses have to be designed without precedent for purposes 

i d e n t i f i e d by market research, the operation of course design 

becomes much bigger. A job-oriented curriculum w i l l i n some 

cases be an appropriate solution, where the course content i s 

j o i n t l y planned by industry and the college and i s delivered by 

s t a f f drawn from both. 
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3. Where the p r i n c i p l e requirement i s for short and ad hoc 

programmes, e x i s t i n g material has to be edited and re-ordered so 

as to provide a coherent and meaningful course, yet one which i s 

not too long or inappropriately intense. 

Since very few engineering departments i n the sample had established 

procedures for curriculum review and evaluation, discussion of 

c u r r i c u l a r i s s u e s , when i t took place, was usually informal. This 

problem was compounded by the lack of l i a i s o n and co-operation between 

teaching s t a f f i n i d e n t i f y i n g common areas of the taught syllabus. 

This ultimately meant that there was much duplication and an 

a r t i f i c i a l lengthening of courses and many d e f i c i e n c i e s i n the 

interpretation and development of technical aspects of the curriculum. 

A number of the colleges v i s i t e d tended to simply offer those courses 

which were considered by many to be t r a d i t i o n a l and involved a 

curriculum which had been inherited, thus making i t convenient for 

s t a f f to teach year a f t e r year. Many new courses on offer resulted 

from the i n t e r e s t s and s k i l l s of new members of s t a f f , leaving some 

older teachers to happily continue to teach established courses i n the 

" t r a d i t i o n a l way". Many older members of s t a f f (60.4% of the sample 

were aged 45 years or more - see Table 4.2, page 61 ) were often 

incapable of providing any new i n i t i a t i v e s , or indeed to teach on 

courses which involved microprocessor knowledge or s k i l l s since 74.1% 

of the sample teachers had not been i n industry, nor had any full-time 

i n d u s t r i a l experience for eleven or more years (see Table 4.6, page 

71). A t r a d i t i o n a l l y accepted means by which teachers i n further 

education can keep i n touch with recent developments i n t h e i r subject 
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area i s by subscription to a professional body or i n s t i t u t e . 

However, of the t o t a l number of teachers sampled i n the selected 

college departments, 67% were not, nor ever had, been members of a 

professional i n s t i t u t e other than a trade union. The problem of 

ensuring that teachers have s u f f i c i e n t knowledge and expertise to meet 

the needs and requirements of l o c a l industry i s not only common to the 

North East, but a l s o to other regions nationwide. In a recent 

report, i t was pointed out that "the performance of up to one f i f t h of 

the i n s t i t u t i o n s v i s i t e d was judged to be adversely affected by a 

shortage of appropriately experienced l e c t u r e r s . This problem 

appeared to centre l e s s upon absolute numbers and more upon the 

capacity of l e c t u r e r s to adapt to changing demands and 

i n acquiring the knowledge and s k i l l s r elated to computers and other 
27 

newer kinds of technological equipment". 

The unprecedented r i s e of microelectronic technology has meant 

that, more than ever, there i s an urgent need for forward manpower 

planning and as microelectronics i s s t i l l a r e l a t i v e l y new science, 

changes i n i t s design, construction and applications are l i k e l y to be 

with us for many years to come. Because of t h i s s t a t e of change due 

to ever increasing research and development, a l l education and 

t r a i n i n g courses must be made highly f l e x i b l e and regular updating and 

t r a i n i n g of teaching s t a f f must n e c e s s a r i l y take place. I n order to 

compete with external agencies and to s a t i s f y the requirements of the 

Manpower Services Commission (now the Training Commission) i n terms of 

course provision, the FE sector must recognise the importance of 

continuous t r a i n i n g and r e t r a i n i n g of teaching and support s t a f f . 
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Very few of the departments sampled had a formal procedure for 

id e n t i f y i n g or meeting the i n - s e r v i c e needs of s t a f f (see Table 4.23, 

page 1.01). There were, invariably, signs of ad hoc s t a f f development 

p o l i c i e s by management and a tendency on the part of s t a f f to write 

t h e i r own career patterns and to s e l f - s e l e c t themselves for 

updating/retraining courses. 

Over the past decade, FE teachers have had to cope with an 

unprecedented r a t e of change "with l i t t l e opportunity for preparation, 

scant resources and without appropriate s t a f f development or a cl e a r 

national or regional framework of objectives", 7 and w h i l s t some have 

coped w e l l , others, p a r t i c u l a r l y those with long s e r v i c e , had found 
on 

adaption d i f f i c u l t . u For, although a sub s t a n t i a l proportion of FE 

teachers had some form of commercial or i n d u s t r i a l experience, l i t t l e 

of i t was recent (see Table 4.6, page 71 ) . Teaching s t a f f were, 

by and large, reasonably w e l l q u a l i f i e d i n t h e i r subject d i s c i p l i n e 

(even though i n d u s t r i a l experience was dated), and 82-88% had some 

form of teaching q u a l i f i c a t i o n (see Table 4.4, page 65 and Table 4.5, 

page 69 ) • However, because of limited long-term i n - s e r v i c e s t a f f 

development, there was a surplus of s t a f f with t r a d i t i o n a l 

manufacturing and 'heavy-current' experience and a pronounced shortage 

i n the new technology areas, p a r t i c u l a r l y micro-processor and micro­

ele c t r o n i c engineering. 

S t a f f development units were said to e x i s t within t h e i r college 

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

Whilst s t a f f development took place i n one form or another i n most of 
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the engineering departments v i s i t e d , often i t s success very much 

depended on the i n i t i a t i v e s of individual members of s t a f f as there 

was r a r e l y a systematic college process which i d e n t i f i e d course or 

personal development needs (see Table 4.23, page 101). Host college-

operated s t a f f 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 

i d e n t i f i e d needs of in d i v i d u a l l e c t u r e r s , the needs of departments and 

the needs of the college's national p r i o r i t i e s . Whilst s t a f f 

development w i l l vary s l i g h t l y from college to college, depending upon 

funding, s t a f f expertise and college imperatives, a programme for 

action may give p r i o r i t y to each of the following suggested 

a r e a s / p r o j e c t s : ^ 

(a) Teacher P r o f i l e s - the development of a Teacher P r o f i l i n g system 

which i d e n t i f i e s strengths and weaknesses. 

(b) Teachers into Industry - i d e n t i f i c a t i o n of needs and the place­

ment of teachers into l o c a l industry. 

( c ) Education and Industry Workshops - a s e r i e s of two to three hour 

workshop s t y l e sessions with teachers and managers combining and 

s t a t i n g 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 l o c a l industries and 

organisation. 

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

partnership on a v a r i e t y of relevant topics and to include those 

made by the partnership i t s e l f . 

( f ) Publications - produced by the partnership on a v a r i e t y of 

relevant items such as; vocational education/training 

developments, new Government i n i t i a t i v e s , and a comprehensive 

resource directory describing l o c a l companies and giving a l i s t 

of a c t i v i t i e s supported by them. 

(g) I n d u s t r i a l L i a i s o n U n i t ^ - to manage and administer the combined 

a c t i v i t i e s of research, consultancy, short courses, p u b l i c i t y and 

marketing s e r v i c e s . 

In response to t h i s increased work load and commitment, s t a f f at 

a l l l e v e l s should become involved and therefore i t i s necessary to 

encourage and motivate as w e l l as providing incentives i n the form of 

time-table and f i n a n c i a l a s s i s t a n c e . 

This research study sought to determine the i n d u s t r i a l 

developments i n microelectronic technology i n l o c a l industry and the 

implications t h i s has for further education departments of e l e c t r i c a l 

and e l e c t r o n i c engineering i n the North East Region. Whilst i t i s 
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recognised that there are obvious shortcomings and l i m i t a t i o n s i n a 

broad-based study which examines an industry c o n s i s t i n g of more than 

one sector, and the r e l a t i o n s h i p between that industry and the l o c a l 

providing colleges of further education, nevertheless, an important 

outcome has been a highlighting of the limited amount of t r a i n i n g 

given and the lack of t r a i n i n g provision for many of the sample 

respondents. Further, there was much evidence of a very severe lack 

of l i a i s o n 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 t r a i n i n g programmes and those on offer by the l o c a l 

providing colleges of further education. This meant that each 

tra i n i n g programme attended was often thought of as a separate e n t i t y 

by students and not as an important part of the t o t a l t r a i n i n g 

process. I n many cases, t h i s s i t u a t i o n very often led to the 

teaching and planning of " t r a d i t i o n a l " courses with much duplication 

and misuse of resources, r e s u l t i n g i n i n e v i t a b l e time-wasting and an 

a r t i f i c i a l lengthening of a t r a i n i n g programme. Also, forward 

planning of t r a i n i n g programmes by both industry and FE was l e s s i n 

evidence than one might have hoped for, with the r e s u l t that any 

changes/updating of the taught c u r r i c u l a would only be implemented 

when an immediate problem came to l i g h t . 

I n many sectors of industry, rapid advances i n manufacturing 

techniques due to developments i n microelectronic technology have come 

to mean that education and t r a i n i n g establishments must accept that 

change i s the normal s t a t e , and that they must respond accordingly i f 

they are to be s u c c e s s f u l i n a society which has t o t a l disregard for 
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long standing t r a d i t i o n a l working p r a c t i c e s . Colleges of further 

education must remain f l e x i b l e and open to the ever-changing demands 

made upon them by c l i e n t s i n industry. Industry, on the other hand, 

must do i t s part by a r t i c u l a t i n g a much more detailed statement of i t s 

needs and make i t s voice heard a t a higher l e v e l than has hitherto 

been the case. E f f e c t i v e mechanisms and increased methods of 

communication have to be made av a i l a b l e i n order to ensure that the 

needs of l o c a l industry are w e l l known to potential t r a i n e r s and that 

they are allowed to be developed i n r e l a t i o n to the training provision 

required, and these must be i n accordance with modern working 

techniques and i n d u s t r i a l trends. 
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APPENDIX I 

PROFESSIONAL INSTITUTES SUBSCRIBED TO BY THE SAMPLE TEACHERS 

IN THE ELECTRICAL/ELECTRONICS INDUSTRY 



TABLE 1.1. 

PROFESSIONAL INSTITUTE STATUS OF TEACHERS IN 

ELECTRICAL/ELECTRONIC ENGINEERING 

(Q.U) 

PROFESSIONAL INSTITUTE STATUS OF 
SAMPLE TEACHERS 

NUMBER OF 
POSITIVE 
RESPONSES 

% 

MIELECIE 12 20.7 

T.ENG (CEI) 3 5.2 

MIMC ( I n s t , of Measurement and Control) 2 3.5 

AMBCS ( B r i t i s h Computer Society) 2 3.5 

CENG 1 1.7 

MIERE 1 1.7 

MSERT 1 1.7 

MIME ( I n s t , of Marine Engineers) 1 1.7 

FIMMEE ( I n s t , of Mining Mech./Elect.Eng.) 
1 I * 7 

Total number of teachers i n sample = 58 

Of those teacher respondents (33%) who subscribed to a 

professional i n s t i t u t e , the increased number of positive responses was 

due to the f a c t that some a c t u a l l y subscribed to more than one 

i n s t i t u t e . 

155 



APPENDIX I I 

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS 

IN THE ELECTRICAL/ELECTRONICS INDUSTRY 



TABLE I I . 1 

SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS 

IN THE ELECTRICAL/ELECTRONICS INDUSTRY 

(Q.9) 

SUBJECT SPECIFIC QUALIFICATIONS HELD 
BY SAMPLE MANAGERS IN THE SELECTED 

INDUSTRY 

NUMBER OF 
POSITIVE 
RESPONSES 

% 

C i t y 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. q u a l i f i c a t i o n i n automation technology 1 2.4 

B r i t i s h computer studies (part 1) 1 2.4 

Total number of managers i n sample =» 42 

Of those manager respondents (69%) who held a subject s p e c i f i c 

q u a l i f i c a t i o n , the increased number of positive responses was due to 

the f a c t that a large proportion held more than one q u a l i f i c a t i o n . 
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APPENDIX I I I 

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS 

IN THE ELECTRICAL/ELECTRONICS INDUSTRY 



TABLE I I I . l 

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY SAMPLE MANAGERS 

IN THE ELECTRICAL/ELECTRONICS INDUSTRY 

(Q.13) 

NON-SUBJECT SPECIFIC QUALIFICATIONS HELD BY 
SAMPLE MANAGERS IN THE SELECTED INDUSTRY 

NUMBER OF 
POSITIVE 
RESPONSES 

City and Guilds (Gas F i t t i n g ) 1 

BEC National Cert. (Business Studies) 1 

Soccer Coach/Referee 1 

Diploma i n Personnel Management 1 

Diploma i n Mathematics 1 

B.Sc. (Metallurgy) 1 

Training Officers C e r t i f i c a t e 1 

C e r t i f i c a t e i n I n d u s t r i a l Relation Studies 1 

B. Tech. (Applied Biology) 1 

B.Sc. (General Degree) 1 

Royal School of Music 1 

C e r t i f i c a t e i n I n d u s t r i a l Management 1 

Diploma i n I n d u s t r i a l Management 1 

B.Sc. (Management Studies) 1 

City and Guilds FE Teachers C e r t i f i c a t e 
1 

Total number of managers i n 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 

f o r Teachers i n Further Education 

Teaching on Elec t r i c a l and Electronic 

Engineering Courses 

158 



I n t e r v i e w Number 

Index Number 

Date o f I n t e r v i e w 
(Record day and month) 

Category o f Respondent 
Manager i n I n d u s t r y 
Teacher i n F.E. 

College Reference 
( i f a p p l i c a b l e ) 

Firm Reference 
( i f a p p l i c a b l e ) 



SECTION ONE: 1PERSONAL DETAILS AND INDUSTRIAL EXPERIENCE' 

Q.l GENDER 
I f a MALE - enter 1 i n the box 
I f a FEMALE - enter 2 i n the box 

Q.2 AGE 
Write the code number corresponding t o the 
respondent's age group i n the box. 
(a) under 25 - enter 1 
(b) 2 5 - 3 4 - enter 2 
(c) 3 5 - 4 4 - enter 3 
(d) 4 5 - 5 4 - enter 4 
(e) 5 5 - 6 5 - enter 5 

Q.3 PRESENT GRADE OR POSITION 
What i s your present teaching g r a d e / p o s i t i o n 
i n t h i s college? 
(a) H.O.D. or higher - enter 1 
(b) P r i n c i p a l l e c t u r e r - enter 2 
(c) Senior l e c t u r e r - enter 3 
(d) L l l - ent e r 4 
(e) LI - enter 5 
( f ) Temporary member 

of s t a f f - enter 6 
(g) Part-time member 

of s t a f f - enter 7 
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Q.4 YEARS EMPLOYED AT PRESENT COLLEGE/INSTITUTE 
How many years have you been employed i n your present 
c o l l e g e / i n s t i t u t e ? 
(a) 
(b) 
( c ) 
(d) 
(e) 

0 - 1 year 
2 - 5 years 
6 - 1 0 years 

enter 1 
enter 2 
enter 3 

11 - 20 years - enter 4 

- enter 5 
More than 
20 years 

Q.5 CATEGORY OR STATUS OF TEACHING INSTITUTE 
State the category or s t a t u s o f your present 
teaching i n s t i t u t e . 
(a) Higher Education I n s t i t u t e 

( i n c l u d i n g P o l y t e c h n i c s ) - enter 1 
(b) Further Education I n s t i t u t e - enter 2 

Q.6 YEARS SPENT TEACHING FULL-TIME IN FURTHER EDUCATION 
State the t o t a l number o f years t h a t you have taught 

f u l l - t i m e i n f u r t h e r education. 
(a) 0 - 1 year 
(b) 2 - 5 years 
( c ) 6 - 1 0 years 
(d) 11 - 20 years 
(e) More than 

20 years 

- enter 1 
- enter 2 
- enter 3 
- enter 4 

- enter 5 
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Q.7 MAJOR TEACHING SUBJECT(S 
What i s / a r e your major teaching s u b j e c t ( s ) 
Record 

Q.8 HIGHEST SUBJECT QUALIFICATION AND 
TIME SINCE OBTAINING QUALIFICATION. 
Write i n the box the number corresponding 
t o the hig h e s t s u b j e c t q u a l i f i c a t i o n you hold 
and time lapse since o b t a i n i n g i t . 

Q u a l i f i c a t i o n i n 
Teaching Subject 

Years since o b t a i n i n g 
Q u a l i f i c a t i o n 

Q u a l i f i c a t i o n i n 
Teaching Subject 

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

Higher Degree 1 2 3 4 5 
F i r s t Degree 6 7 8 9 10 
HND/HNC 11 12 13 14 15 
OND/ONC 16 17 18 19 20 
Higher TEC/TEC 21 22 23 24 25 
C & G F u l l Tech.Cert 26 27 28 29 30 
Other ( S p e c i f y Below) 31 32 33 34 35 
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Q.9 HIGHEST TEACHING/EDUCATION QUALIFICATION AND 
TIME SINCE OBTAINING QUALIFICATION. 
Write i n the box the number corresponding t o the 
h i g h e s t teaching/education q u a l i f i c a t i o n held and 
time lapse since o b t a i n i n g i t . 

Q u a l i f i c a t i o n i n Education 
Years Since Obtaining 
Q u a l i f i c a t i o n 

Q u a l i f i c a t i o n i n Education 
0-1 2-4 5-7 8-10 11 or 

More 
U n q u a l i f i e d 0 0 0 0 0 
Higher Degree 1 2 3 4 5 
F i r s t Degree 6 7 8 9 10 
DAES/Dip.FE 11 12 13 14 15 
Cert.Ed ( I n - S e r v i c e ) 16 17 18 19 20 
Cert.Ed (Pre-Service) 21 22 23 24 25 
C i t y & Guilds Teacher's 

Cert. 26 27 28 29 30 
Other ( S p e c i f y Below) 31 32 33 34 35 

Q.10 Are you a member of a p r o f e s s i o n a l i n s t i t u t e ? 

I f YES - enter 1 
I f NO - enter 2 

Q . l l I f the response t o Q.10 i s YES please s t a t e 
which i n s t i t u t e ( s ) . 
Record 
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Q.12 INDUSTRIAL EXPERIENCE AND TIME SINCE LEAVING INDUSTRY 
Write i n the box the number corresponding t o the number o f 
years spent i n and time lapse since l e a v i n g i n d u s t r y . 

Years Spent i n I n d u s t r y Years Since Last i n I n d u s t r y Years Spent i n I n d u s t r y 

0-1 2-5 6-10 11-•20 
Over 
20 

0 - 1 1 2 3 4 5 
2 - 5 6 7 8 9 10 
6 - 1 0 11 12 13 14 15 

11 - 20 16 17 18 19 20 
Over 20 21 22 23 24 25 

Q.13 State the number o f I n s t i t u t i o n s i n which you have worked 
as a l e c t u r e r i n f u r t h e r education. 
(a) 1 - 2 - enter 1 
(b) 3 - 4 - enter 2 
(c) 5 - 6 - enter 3 
(d) More than 

6 - enter 4 

Q.14 YEARS SPEND IN PRESENT POSITION 
For how many years have you been employed i n 
your present p o s i t i o n / g r a d e . 
(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 JOB FUNCTION(S) 
State the main f u n c t i o n ( s ) o f your present j o b . 
Record 

Q.16 STAFF RESPONSIBILITY 
State the number o f s t a f f who are d i r e c t l y 
r e sponsible t o 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 a f f e c t e d the E l e c t r i c a l / 
E l e c t r o n i c I n d u s t r y i n r e l a t i o n t o each o f the 
f o l l o w i n g : 
Use the f i v e p o i n t L i k e r t scale when s c o r i n g . 

Very G r e a t l y 
Increased 

Very G r e a t l y 
Decreased 

i — o 

(a) Employment l e v e l s 

(b) S k i l l requirements o f the workforce 

( c ) Problems o f r e c r u i t m e n t 

(d) T r a i n i n g requirements 

(e) E f f i c i e n c y i n completing task 
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Q.18 In your o p i n i o n , i s i s important f o r e f f e c t i v e 
i n t r o d u c t i o n t h a t any new system/equipment be 
c l e a r l y understood by a l l concerned? 

I f YES - enter 1 
I f NO - enter 2 
Uncertain - enter 3 
Other - enter 4 and s p e c i f y 

Record 

Q.19 In your o p i n i o n , i s i t important t o give a l l 
s t a f f the knowledge and s k i l l which w i l l be 
r e q u i r e d d i r e c t l y as a r e s u l t o f 
computerisation? 

I f YES - enter 1 
I f NO - enter 2 
Uncertain - enter 3 
Other - enter 4 and s p e c i f y 

Record 
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Q.20 Q.25 Very Important e n t e r 1 
Important enter 2 
Not Important enter 3 

How would you r a t e the importance o f the f o l l o w i n g 
i n ensuring good communication w i t h employees so 
t h a t they: 

Q.20 Understand the reasons f o r i n t r o d u c i n g the new 
system/equ i pment. 

Q.21 Are given an understanding of the new 
system/equipment. 

Q.22 Are given the o p p o r t u n i t y t o express a n x i e t i e s 
and rece i v e answers t o t h e i r q u e r i e s . 

Q.23 Have a chance t o make a c o n t r i b u t i o n t o the 
changes. 

Q.24 Can p a r t i c i p a t e i n in-company t r a i n i n g sessions f o r 
managers and s t a f f t o give a general understanding 
and awareness of comp u t e r i s a t i o n . 

Q.25 Can p a r t i c i p a t e i n e x t e r n a l (e.g. i n F.E.) t r a i n i n g 
sessions f o r managers and s t a f f t o g i v e a general 
understanding and awareness of c o m p u t e r i s a t i o n . 

L > 
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SECTION THREE: 'IN-SERVICE TRAINING AND COURSE 
PREFERENCE' 

Q.26 Do you consider t h a t continuous t r a i n i n g and 
r e t r a i n i n g o f s t a f f i n the E l e c t r i c a l / E l e c t r o n i c s 
I n d u s t r y i s e s s e n t i a l ? 

I f YES - enter 1 
I f NO - ente r 2 
Uncertain - ente r 3 

Q.27 I f the response t o Q.26 i s NO give reasons. 
Record 
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Q.28 I f the response t o Q.26 i s YES s t a t e which 
o r g a n i s a t i o n ( s ) should be re s p o n s i b l e f o r 
p r o v i d i n g such s t a f f t r a i n i n g 
Use the f i v e p o i n t L i k e r t scale when s c o r i n g . 

Very D e f i n i t e l y 
Responsible 

Very D e f i n i t e l y 
Not Responsible 

•a: 
UJ 

z 
Z3 

(a) I n d i v i d u a l Employers 

(b) LEA'S 

( c ) Unions 

(d) MSC/Government bodies 

(e) Combination o f p r o v i d i n g bodies 

( f ) Other - please s p e c i f y 
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Q.29 State the number o f i n - s e r v i c e , n o n - c e r t i f i c a t e d , 
courses on education (pedagogic s k i l l s ) attended 
i n the l a s t 5 years and the time lapse since l a s t 
course attended. 

Number o f Courses Attended 
Number o f Years Since 
Last Attended Course 

Number o f 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 d u r a t i o n o f 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 s p e c i f y 
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Q.31 How many of these educational courses were 
concerned w i t h the i n t r o d u c t i o n and 
a p p l i c a t i o n ( s ) o f compu t e r i s a t i o n i n 
education? 

(a) None - enter 1 
(b) 1 - 2 - enter 2 
( c ) 3 - 4 - enter 3 
(d) 5 or more - enter 4 and s p e c i f y 

Q.32 How would you r a t e the usefulness o f such 
courses? 
Use the f i v e p o i n t L i k e r t scale when s c o r i n g . 

Very Useful Not Very Useful 

I x l 
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Q.33 State the number o f i n - s e r v i c e , n o n - c e r t i f i c a t e d , 
courses on s u b j e c t m a t t e r / t e c h n o l o g i c a l advances 
attended by you i n the l a s t 5 years and the time 
lapse since l a s t course attended. 

Number of Courses Attended 
Number o f 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 d u r a t i o n o f such 
s u b j e c t 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 s p e c i f y 

173 



Q.35 How would you r a t e the usefulness o f such 
courses? 
Use the f i v e p o i n t L i k e r t scale when 
s c o r i n g . 

Very Useful Not Very Useful 

LxJ 
O 

Q.36 - Q.40 Very Important - enter 1 
Important - enter 2 
Not Important - enter 3 

I f i n - s e r v i c e courses, not le a d i n g t o a 
c e r t i f i c a t e , were t o be provided, how would 
you r a t e the importance o f the courses 
l i s t e d below: 

Q.36 Courses concerned w i t h recent t e c h n o l o g i c a l 
and i n d u s t r i a l developments i n your 
teaching s u b j e c t . 

Q.37 A p e r i o d o f secondment i n i n d u s t r y f o r 
r e t r a i n i n g / u p d a t i n g o f teaching s u b j e c t . 

Q.38 Educational methods and teaching s k i l l s . 
Q.39 Management and/or A d m i n i s t r a t i o n s k i l l s . 

Q.40 Other areas - please s p e c i f y 

Record 
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Q.41 - Q.50 Very Often e n t e r 1 
Often enter 2 
Sometimes enter 3 
Not Very Often enter 4 
Never enter 5 

How do you keep up t o date w i t h recent developments 
i n your s u b j e c t area? 
L i s t , using the above s c o r i n g code, t h e r e g u l a r i t y 
w i t h which you use each o f the f o l l o w i n g methods. 

Q.41 Consult magazines/journals published by a 
p r o f e s s i o n a l body. 

Q.42 Read magazines/journals published every 
week or month ( p e r i o d i c a l s ) . 

Q.43 Consult t e x t books. 

Q.44 V i s i t e x h i b i t i o n s . 

Q.45 Ask ot h e r members o f s t a f f . 

Q.46 S t a f f room chat 

Q.47 Ask students 

Q.48 L i a i s o n w i t h i n d u s t r y . 

Q.49 Undertake/supervise research i n a s p e c i f i c 
i n d u s t r i a l s u b j e c t / f i e l d 

Q.50 Other - please s p e c i f y 
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Q.51 I s t h e r e , i n your c o l l e g e , a S t a f f Development 
Unit? 

I f YES - enter 1 
I f NO - enter 2 
Uncertain - enter 3 

Q.52 Have you been i n t e r v i e w e d or f o r m a l l y appraised 
over the l a s t f i v e years i n order t o discuss 
personal and academic development? 

I f YES - en t e r 1 
I f NO - enter 2 
Uncertain - e n t e r 3 and s p e c i f y 

I f the response t o Q.52 i s NO s k i p t o Q.55 
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Q.53 Formal Appraisal o f Teachers i n 
Colleges o f Further Education. 
State the number o f a p p r a i s a l i n t e r v i e w s 
attended i n the l a s t 5 years and the time 
lapse since the l a s t i n t e r v i e w . 
Place a p p r o p r i a t e number i n the box. 

Number o f Appraisal 
I n t e r v i e w s 

Time Since Last Appraisal I n t e r v i e w 
( i n Months) Number o f Appraisal 

I n t e r v i e w s 
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 14 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 

Q.54 E f f e c t i v e n e s s o f App r a i s a l I n t e r v i e w 
Place a p p r o p r i a t e number i n the box. 

A f t e r Appraisal was th e r e an 
I d e n t i f i a b l e need f o r 
T r a i n i ng/Retrai ni ng 

Was T r a i n i n g / R e t r a i n i n g 
C a r r i e d Out 

A f t e r Appraisal was th e r e an 
I d e n t i f i a b l e need f o r 
T r a i n i ng/Retrai ni ng 

NO YES 
NO 1 2 
YES 3 4 
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SECTION FOUR: 'LIAISON BETWEEN LOCAL INDUSTRY AND 
COLLEGES OF FURTHER EDUCATION' 

Q.55 Have you a t any time d u r i n g the l a s t two years 
been consulted by l o c a l i n d u s t r y about the 
content and o r g a n i s a t i o n o f courses? 
I f YES - enter 1 
I f NO - enter 2 

Q.56 Have you a t any time d u r i n g the l a s t two years 
consulted l o c a l i n d u s t r y about the content and 
o r g a n i s a t i o n o f courses? 
I f YES - enter 1 
I f NO - enter 2 

Q.57 In your o p i n i o n should employers c o n t r i b u t e t o 
content and o r g a n i s a t i o n o f courses, r e l a t e d 
t o t h e i r i n d u s t r y , being o f f e r e d by your 
college? 
I f YES - enter 1 
I f NO - enter 2 
Uncertain - enter 3 
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Q.58 I f the response t o Q.57 i s NO g i v e reasons. 

Record 

Q.59 In your o p i n i o n , i s t h e r e a s a t i s f a c t o r y 
l i a i s o n between your c o l l e g e o f f u r t h e r 
education and the E l e c t r i c a l / E l e c t r o n i c s 
I n d u s t r y ? 
I f YES - enter 1 
I f NO - enter 2 
Uncertain - enter 3 

Q.50 I f the response t o Q.59 i s NO l i s t ways i n 
which the l i a i s o n between c o l l e g e s o f 
f u r t h e r education and i n d u s t r y 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 

f o r Senior Management, Personnel/Training Officers 

Supervisors i n the Electrical/Electronics Industry 
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I n t e r v i e w Number 

Index Number 

Date o f I n t e r v i e w 
(Record day and month) 

Category o f Respondent 

Manager i n I n d u s t r y = 1 
Teacher i n FE = 2 

College Reference 
( i f a p p l i c a b l e ) 

Firm Reference 
( i f a p p l i c a b l e ) 
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SECTION ONE: 'PERSONAL DETAILS AND INDUSTRIAL 
EXPERIENCE' 

Q.l Gender 
I f a MALE - enter 1 i n the box 
I f a FEMALE - enter 2 i n the box 

Q.2 Age 
Writ e the code number corresponding t o the 
respondents age group i n 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 
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Q.3 Present Grade or P o s i t i o n 
What i s your g r a d e / p o s i t i o n i n t h i s Company? 
Enter code number i n the box provided 
(a) D i r e c t o r - enter 1 
(b) General Manager - enter 2 
(c ) D i v i s i o n a l Manager - enter 3 
(d) Personnel Manager - enter 4 
(e) T r a i n i n g Manager - enter 5 
( f ) Personnel O f f i c e r - enter 6 
(9) T r a i n i n g O f f i c e r - enter 7 
(h) Supervisor - enter 8 
( i ) Other - enter 9 and s p e c i f y j o b t i t l e . 

Q.4 Years Spent i n the E l e c t r i c a l / E l e c t r o n i c 
I n d u s t r y . 
For how many years have you been employed i n the 
E l e c t r i c a l / E l e c t r o n i c I n d u s t r y ? 
(a) 0 - 1 year - enter 1 
(b) 2 - 5 years - enter 2 
(c ) 6 - 1 0 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 Category or Status o f Employer 
State the main nature o f your employer's 
business. 
(a) E l e c t r i c a l / E l e c t r o n i c Engineering 
(b) Microelectronics/Computer 

Manufacturing 
(c) Telecommunications 
(d) E l e c t r i c a l Maintenance/Servicing 
(e) Mechanical Engineering 
( f ) I n s t r u m e n t a t i o n 
(g) E l e c t r i c a l I n s t a l l a t i o n 
(h) Production Engineering 
( i ) Other - enter 9 and s p e c i f y 

Q.6 Years Spend i n Present P o s i t i o n . 
How many years have you been employed i n your 
present p o s i t i o n ? 
(a) l e s s 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 - 1 0 years - enter 6 
(9) Over 10 years - enter 7 and s p e c i f y 

- enter 1 

- enter 2 
- enter 3 
- enter 4 
- enter 5 
- enter 6 
- enter 7 
- enter 8 
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Q.7 Job f u n c t i o n s 
State the main f u n c t i o n o f your present j o b . 
Record 

Q.8 S t a f f R e s p o n s i b i l i t y 
State the number of s t a f f who are d i r e c t l y r esponsible 
t o you • 
(a) none enter 1 
(b) 1 - 9 enter 2 
(c ) 1 0 - 1 9 - enter 3 
(d) 2 0 - 4 9 - enter 4 
(e) 5 0 - 9 9 - ent e r 5 
( f ) 100 or more - enter 6 

Q.9 Q u a ! i f i c a t i o n s 
Do you hold any recognised q u a l i f i c a t i o n ( s ) i n the 
f i e l d o f e l e c t r i c a l / e l e c t r o n i c engineering? 
I f YES - enter 1 
I f NO - enter 2 
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Q.10 I f the response t o Q.9 i s YES please 
s t a t e the q u a l i f i c a t i o n ( s ) you have. 
Record 1. 

2. 
3. 
4. 

Q . l l Are you a member o f a p r o f e s s i o n a l i n s t i t u t e ? 
I f YES - enter 1 
I f NO - enter 2 

Q.12 I f the response t o Q . l l i s YES please give 
the name of the i n s t i t u t e ( s ) 
Record 1. 

2. 
3. 
4. 

Q.13 Do you hold any q u a l i f i c a t i o n ( s ) , e i t h e r by 
e l e c t i o n or by examination, other than those i n 
e l e c t r i c a l / e l e c t r o n i c s u b j e c t s a l r e ady s p e c i f i e d ? 
I f YES - enter 1 
I f NO - enter 2 

Q.14 I f the response t o Q.13 i s YES please 
s t a t e your q u a l i f i c a t i o n ( s ) 
Record 1. 

2. 
3. 
4. 
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SECTION TWO: 'MICROELECTRONIC TECHNOLOGY 
AWARENESS. IMPLEMENTATION AND 
EMPLOYMENT EFFECTS' 

Q.15 Have e i t h e r you o r y o u r company been a f f e c t e d by 
t e c h n o l o g i c a l changes and i n n o v a t i o n d u r i n g t h e 
l a s t 5-10 y e a r s ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.16 Has y o u r company i n s t a l l e d any new m a c h i n e r y o r 
equipment w i t h i n t h e l a s t 5 yea r s ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.17 I f y o u r response t o Q.16 i s YES does t h e c o n s t r u c t i o n 
o f t h i s new m a c h i n e r y o r equipment u t i l i s e 
c o m p u t e r i s a t i o n . 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 
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Q.18 How has c o m p u t e r i s a t i o n a f f e c t e d y o u r company 
i n r e l a t i o n t o each o f t h e f o l l o w i n g : 
Use t h e f i v e p o i n t L i k e r t s c a l e when s c o r i n g . 

VERY GREATLY 
INCREASED 

VERY GREATLY 
DECREASED 

i — 
o 

( a ) Employment l e v e l s 

( b ) S k i l l r e q u i r e m e n t s o f t h e w o r k f o r c e 

( c ) Problems o f r e c r u i t m e n t 

( d ) T r a i n i n g r e q u i r e m e n t s 

( e ) E f f i c i e n c y i n c o m p l e t i n g t a s k 
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Q.19 I n y o u r o p i n i o n , i s i t i m p o r t a n t f o r e f f e c t i v e 
i n t r o d u c t i o n t h a t any new system/equipment be 
c l e a r l y u n d e r s t o o d by a l l concerned? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Other - e n t e r 4 and s p e c i f y 

Record 

Q.20 I n y o u r o p i n i o n , i s i t i m p o r t a n t t o g i v e a l l s t a f f t h e 
knowledge and s k i l l w h i c h w i l l be r e q u i r e d d i r e c t l y as 
a r e s u l t o f c o m p u t e r i s a t i o n ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 
Other - e n t e r 4 and s p e c i f y 
Record 
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Q.21 Q.26 Very I m p o r t a n t e n t e r 1 
I m p o r t a n t e n t e r 2 
Not I m p o r t a n t e n t e r 3 

How would you r a t e t h e i m p o r t a n c e o f t h e 
f o l l o w i n g i n e n s u r i n g good communication 
w i t h employees so t h a t t h e y : 

Q.21 u n d e r s t a n d t h e reasons f o r i n t r o d u c i n g t h e new 
system/equipment 

Q.22 a r e g i v e n an u n d e r s t a n d i n g o f t h e new 
system/equipment 

Q.23 a r e g i v e n t h e o p p o r t u n i t y t o exp r e s s a n x i e t i e s 
and r e c e i v e answers t o t h e i r q u e r i e s 

Q.24 have a chance t o make a c o n t r i b u t i o n t o t h e 
changes 

Q.25 can p a r t i c i p a t e i n in-company t r a i n i n g s e s s i o n s 
f o r managers and s t a f f t o g i v e a g e n e r a l 
u n d e r s t a n d i n g and awareness o f 
c o m p u t e r i s a t i o n 

Q.26 can p a r t i c i p a t e i n e x t e r n a l ( e . g . i n F.E.) 
t r a i n i n g s e s s i o n s f o r managers and s t a f f t o 
g i v e a g e n e r a l u n d e r s t a n d i n g and awareness 
o f c o m p u t e r i s a t i o n 

Q.27 W i t h t h e i n t r o d u c t i o n o f c o m p u t e r i s a t i o n what new 
s k i l l ( s ) and knowledge w i l l be r e q u i r e d by 
employees i n y o u r company? 

o o 
•» 

•» 

Record 
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Q.28 I s y o u r company e x p e r i e n c i n g d i f f i c u l t i e s i n 
e m p l o y i n g s u f f i c i e n t numbers o f computer 
s k i l l e d p e r s o n n e l a t a l l l e v e l s ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.29 I f t h e response t o Q.28 i s YES p l e a s e s t a t e 
w h i c h j o b s a r e t h e most d i f f i c u l t t o 
f i l l / r e c r u i t 
Record 1. 

2. 
3. 
4. 

Q.30 What a r e t h e l o n g t e r m p l a n s f o r y o u r company 
i n t e r m s o f t e c h n o l o g i c a l developments? 
Record 
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SECTION THREE: 'IN-SERVICE TRAINING AND COURSE 
PREFERENCE' 

Q.31 Does y o u r company o f f e r i n - s e r v i c e t r a i n i n g 
c o urses f o r i t s employees? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

I f t h e response t o Q.31 i s NO s k i p t o Q.34 

Q.32 Are these t r a i n i n g courses compulsory f o r : 
( a ) a l l o f t h e s t a f f - e n t e r 1 
(b ) o n l y c e r t a i n s e c t o r s o f t h e s t a f f 

- e n t e r 2 
( c ) n o t compulsory - e n t e r 3 

Q.33 I f y o u r response t o Q.32 i s 2 p l e a s e 
s p e c i f y . 
Record 

192 



Q.34 Do you c o n s i d e r t h a t c o n t i n u o u s t r a i n i n g and 
r e t r a i n i n g o f s t a f f i n t h e E l e c t r i c a l / E l e c t r o n i c s 
I n d u s t r y i s e s s e n t i a l ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.35 I n y o u r o p i n i o n w h i c h o r g a n i s a t i o n ( s ) s h o u l d be 
r e s p o n s i b l e f o r p r o v i d i n g such s t a f f t r a i n i n g ? 
Use t h e f i v e p o i n t L i k e r t s c a l e when s c o r i n g . 
VERY DEFINITELY 
RESPONSIBLE 

VERY DEFINITELY 
NOT RESPONSIBLE 

z : i—i 
I — 

UJ 
o 

( a ) I n d i v i d u a l employers 

( b ) LEA'S 

( c ) Unions 

( d ) MSC/Gov't b o d i e s 

( e ) Combination o f p r o v i d i n g b o d i e s 

( f ) Other - p l e a s e s p e c i f y 
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Q.36 S t a t e t h e number o f in-company courses 
t h a t you have a t t e n d e d o v e r t h e l a s t 5 y e a r s . 
( a ) None - e n t e r 1 
( b ) 1 - 2 - e n t e r 2 
( c ) 3 - 4 - e n t e r 3 
( d ) 5 - 6 - e n t e r 4 
( e ) 7 - 8 - e n t e r 5 
( f ) 9 - 10 - e n t e r 6 
( g ) Over 10 - e n t e r 7 and s p e c i f y 

I f t h e response t o Q.36 i s JL s k i p t o Q.40 

Q.37 How many o f t h e s e in-company courses were 
concerned w i t h r e c e n t developments and 
a p p l i c a t i o n s o f m i c r o e l e c t r o n i c s / c o m p u t e r i s a t i o n ? 
( a ) None - e n t e r 1 
( b ) 1 - 2 - e n t e r 2 
( c ) 3 - 4 - e n t e r 3 
( d ) 5 o r more - e n t e r 4 •-
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Q.38 What was t h e average t i m e d u r a t i o n o f such 
in-company t r a i n i n g courses? 
( a ) Less t h a n 1 day - e n t e r 1 
( b ) 1 - 2 days - e n t e r 2 
( c ) 3 - 4 days - e n t e r 3 
( d ) 5 - 6 days - e n t e r 4 
( e ) More t h a n 1 week - e n t e r 5 and s p e c i f y 

Q.39 How would you r a t e t h e u s e f u l n e s s o f such courses? 
Use t h e f i v e p o i n t L i k e r t s c a l e when s c o r i n g . 

VERY USEFUL NOT VERY 
USEFUL 

< 
i — 
oc 
U l 
o 

Q.40 Have you a t t e n d e d any o t h e r c o u r s e ( s ) on s u b j e c t 
u p d a t i n g , o u t s i d e o f y o u r company b u t n o t i n a 
c o l l e g e o f F u r t h e r E d u c a t i o n ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 

I f t h e response t o Q.40 i s NO s k i p t o Q.45 
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Q.41 How many o f t h e s e c o u r s e s have you a t t e n d e d 
o v e r t h e l a s t 5 y e a r s ? 
( a ) None - e n t e r 1 
( b ) 1 - 2 - e n t e r 2 
( c ) 3 - 4 - e n t e r 3 
( d ) 5 - 6 - e n t e r 4 
( e ) 7 - 8 - e n t e r 5 
( f ) 9 - 10 - e n t e r 6 
( g ) More t h a n 10 - e n t e r 7 and s p e c i f y 

Q.42 L i s t t h e o r g a n i s a t i o n ( s ) which sponsored t h e 
c o u r s e ( s ) t h a t you a t t e n d e d on s u b j e c t m a t t e r 
u p d a t i n g . 
Record 1 . 

2. 
3. 
4. 
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Q.43 What was t h e average t i m e d u r a t i o n o f such 
courses? 
( a ) Less t h a n 1 day - e n t e r 1 
( b ) 1 - 2 days - e n t e r 2 
( c ) 3 - 4 days - e n t e r 3 
( d ) 5 - 6 days - e n t e r 4 
( e ) More t h a n 1 week - e n t e r 5 and s p e c i f y 

Q.44 How would you r a t e t h e u s e f u l n e s s o f such courses? 
Use t h e f i v e p o i n t L i k e r t s c a l e when s c o r i n g 

VERY USEFUL NOT VERY 
USEFUL 

i — 
U l 
o 

Q.45 Have you a t t e n d e d any e x t e r n a l c o u r s e ( s ) i n 
m i c r o e l e c t r o n i c s / c o m p u t e r i s a t i o n a t a l o c a l 
c o l l e g e o f F u r t h e r E d u c a t i o n ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 

I f t h e response t o Q.45 i s NO s k i p t o Q.49 
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Q.46 How many o f th e s e F u r t h e r E d u c a t i o n a l 
c o u r s e s have you a t t e n d e d i n t h e l a s t 
f i v e y e a r s ? 

( a ) None - e n t e r 1 

( b ) 1 - 2 - e n t e r 2 

( c ) 3 - 4 - e n t e r 3 

( d ) 5 o r more - e n t e r 4 and s p e c i f y 

Q.47 What was t h e average t i m e d u r a t i o n o f 
t h e s e courses? 
( a ) Less t h a n 1 day - e n t e r 1 

( b ) 1 - 2 days - e n t e r 2 
( c ) 3 - 4 days - e n t e r 3 
( d ) 5 - 6 days - e n t e r 4 

( e ) More t h a n 1 week - e n t e r 5 and s p e c i f y 

Q.48 How would you r a t e t h e u s e f u l n e s s o f such 
courses? 

VERY USEFUL NOT VERY 
USEFUL 

U l 
o 
z 
ZD 
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SECTION FOUR: 'LIAISON BETWEEN THE INDUSTRY 
AND LOCAL COLLEGES OF FURTHER 
EDUCATION' 

Q.49 Have y o u , a t any t i m e d u r i n g t h e l a s t two y e a r s , 
been c o n s u l t e d a bout t h e c o n t e n t and o r g a n i s a t i o n 
o f c o u r s e s b e i n g o f f e r e d by l o c a l c o l l e g e s o f 
F u r t h e r E d u c a t i o n ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 

Q.50 I n y o u r o p i n i o n s h o u l d employers and s e n i o r 
s t a f f c o n t r i b u t e t o t h e c o n t e n t and 
o r g a n i s a t i o n o f courses o f f e r e d by l o c a l 
c o l l e g e s o f F u r t h e r Education? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.51 I s t h e r e , i n y o u r o p i n i o n , a s a t i s f a c t o r y 
l i a i s o n between l o c a l c o l l e g e s o f F u r t h e r 
E d u c a t i o n and y o u r i n d u s t r y ? 
I f YES - e n t e r 1 
I f NO - e n t e r 2 
U n c e r t a i n - e n t e r 3 

Q.52 I f t h e response t o Q.51 i s NO l i s t t h e ways 
i n w h i c h l i a i s o n between i n d u s t r y and l o c a l 
c o l l e g e s o f F u r t h e r E d u c a t i o n c o u l d be 
improved. 
Record 
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APPENDIX V I 

DATA AND STATISTICAL ANALYSIS OF TEACHER QUESTIONNAIRES 
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VARIA5L T HFC START FORMAT WIDTH o r e 
ID1 1 1 2 F 2 o ID2 1 3 4 F 2 0 SEX 1 5 5 r 1 c AGE 1 6 6 F 1 o GRADE 1 7 7 •» 

r 1 A 
YREMPLOY 1 8 0 F 1 V 

o STATUS 1 9 9 F 1 YRTEACH i 10 10 F 1 . o SQUALTIM 1 11 12 F 2 o E3UALTIH 
PR3FINST 1 13 14 • F 2 o E3UALTIH 
PR3FINST 1 15 25 1 o INDEXTIM 1 16 17 c 2 o WOINST 1 18 I S r 1 o YRSPOST 1 19 19 F j n STAFFRES 1 20 20 x 

u 

o MET cMPLD 1 21 21 F 1 o HETSKILL 1 22 22 F 1 V 
ft METRECRU 1 23 23 1 
V 
n METRAIN 1 24 24 r JL 

1 
V 

METEFF 1 25 25 F 1 (: UN DEQUIP 1 26 26 F 1 {} STAFSKIL 1 27 27 p 1 o INTRDSYS 1 28 25 F » Q UNDYST 1 29 29 F x ANXSYST i 30 30 F CQNTRIB .1 . 31 31 1 0 
0" INCDMP 1 32 " 32 0 
0" EXTERN 1 33 33 F 1 o RETRAIN 1 34 34 c 1 0 INDEMP 1 35 35 r 1 o LEA I 36 36 c; 1 ?>. 

UNI ON 1 37 37 c 1 MSC 1 33 33 F 1 CDHBIN 1 39 39 I o OTHER 1 40 40 r~- 1 
EDINSESV 1 41 42 2 
EAVTIM 1 43 43 F i EDMET 
ED RATE 
SMINSESV 
SMAVTIH 

1 44 44 r i o EDMET 
ED RATE 
SMINSESV 
SMAVTIH 

1 45 45 
EDMET 
ED RATE 
SMINSESV 
SMAVTIH 1 46 47 2 5 

EDMET 
ED RATE 
SMINSESV 
SMAVTIH 1 48 43 1 Q SMRATE 1 49 4? 1 o TECHDEV 1 50 50 — 1 o SECDN a 51 51 1 G EDMETH 1 52 52 T 5 ADMIM 1 53 33 1 o AREA 1 54 54 1 Q 
HAGS 1 35 55 c i A 
PERIOD i 56 56 F 1 i) TEXT 1 57 57 0 EXHI3 1 53 53 f; f) STAF 1 59 59 F 1 6 CHAT 1 60 60 1 c STUDE 
L I A I S 1 61 61 0 STUDE 
L I A I S 1 62 62 F i o RESEAR 1 63 63 != OTHAREA 1 64 64 SDUNIT 1 65 65 F i c APRAIS 
NOAPRAIS 1 66 6 6 i Q APRAIS 
NOAPRAIS 1 67 63 |r 2 o EFAPRAIS 1 £9 69 ?: 1 o BEENCON 1 70 70 1 o CHNIND 1 71 71 1 c> EHPCON 1 72 72 F 1 
SATLIAIS 1 73 73 F 1 A 

u 

END OF D A T A L I S T T A D L E . 
23 0 L I S T 

THERE ARE 60352 "YTES OF SPSS MEMORY AVA'LAFL". I B I * L A ! l G ] i $ I M S 0 M T I 9 U S y S AREA HAS 60264 BYTES. 
SPfS_X5 USXNG , . 6 5 5 3 6 BYTES OF SYSTEM MEMORY 
THERL ARC AT LEAST 2031616 BYTES BP SYSTEM MF.K03Y A V A I L A B L E , 

2 U 7 $ZH$ OF MEMORY REQUIRED FOH L I 3 T PROCEDURE. 
2J4 BYTES HAVE ALREADY BEEN ACQUIP.UD. 

2145 8YTES REMAIN TO 35 ACHUIRE5. 
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PHE VARIABLES ARE LISTED IN THE FOLLOWING ORDER: 
NE \: 101 ID2 SEX AGE GRADE YREMPLC1Y STATUS Y3TEACH SQUALTZM EQUALTIM PROFIN METSKILL McTRcCRU MHTRAIN HETE?" UN9E3UI? STAfSKIL INTROSYS UNDYST ANX MSC COM?-IN OTHER EDINScRV EAVTZH EDMET EDRATE SMINScRV SMAVTIM SMRATE EXHIO STAF CHAT STUOE LIAIS RESEAR OTHAREA SDUMIT 

[3 "23 :45: 
* 101: 99 1 1 5 5 4 2 4 25 25 1 19 1 4 1 4 2 3 2 1 1 1 1 1 1 2 2 2 1 1 1 2 2 APRAIS: 2 0 0 2 2 1 3 

i TOi: 99 2 1 3 3 3 2 3 .10 17 2 13 1 1 1 2 2 2 2 1 1 1 1 2 1 1 1 H 1 2 4 i 
K APR*15: 2 0 0 2 2 1 2 

2: APRAIS MOAPRAIS EFAPRAIS BEENCQM CDMIND HMPCOM SATLIAIS 
S8 SPSS-X RELEASE 2,1 FOR I3M VH/MTS 03 U n i v e r s i t y o-f Durham 

I D I : 99 3 1 4 5 4 APRAIS: 2 0 0 1 1 1 2 
I 0 i : 99 4 1 3 3 

*APRAIS: 2 0 C 1 2 1 2 

8 25 2 19 1 4 1 2 2 1 2. 4 1 1 1 1 1 1 2 1 1 1 2 2 2 

2 4 1 5 20 1 14 4 2 2 2 3 3 2 2 4 2 1 2 1 1 1 2 1 1 2 5 3 

I D I : 99 5 1 4 3 5 2 5 1 5 20 1 20 1 4 2 2 4 4 4 4 1 4 2 2 2 2 2 2 1 2 1 3 1 APRAIS: 2 0 0 1 2 1 1 
XDi: 99 6 1 3 5 2 2 3 1 5 17 1 1 8 1 2 1 4 2 2 1 1 1 1 1 2 2 1 1 1 1 2 3 2 1 •APP.AlS: 2 0 0 2 2 1 3 

• I 0 i : 9? 7 1 4 5 3 2 4 5 13 2 19 1 3 1 2 3 3 2 2 1 2 1 1 1 2 1 2 1 1 2 " APRAIS: 2 0 0 2 2 1 1 
? 101: 99 S 1 3 5 3 2 3 15 17 2 1 8 1 3 1 2 1 2 2 2 1 1 1 2 1 2 1 1 1 1 1 4 1 
* APRAIS: 2 0 0 1 1 1 1 

101J 99 9 1 4 3 4 2 4 8 0 1 1 9 1 2 2 2 2 0 2 3 1 2 1 1 1 2 1 1 1 1 1 3 1 
A APRAIS: 2 0 0 1 1 1 1 

I D I : 99 10 1 4 3 3 2 5 30 APRAIS: 2 0 0 1 1 1 1 0 1 15 1 3 2 4 2 3 2 2 1 4 1 1 2 1 1 1 1 1 1 3 3 

101: 99 11 1 4 2 4 2 4 4 0 1 1 9 1 2 3 2 1 2 2 1 2 2 1 2 1 1 1 1 1 1 2 2 2 APRAIS: 2 0 0 1 1 1 1 
I.OTS 59 12 1 4 •3 r 

^ APRAIS: 2 0 0 1 2 1 2 
I D i : 99 13 1 3 3 4 2 4 5 I APRAIS: 1 2 1 1 1 1 2 

S - K 

j O i : 99 14 1 4 3 4 2 4 35 !* APSAIS: 1 4 1 2 2 1 3 

2 5 15 25 2 15 1 2 1 0 0 0 2 3 1 1 1 2 1 1 1 1 1 2 1 1 2 

0 1 9 1 3 1 2 3 2 2 2 2 1 1 1 1 1 2 2 1 2 2 3 3 

0 2 19 1 2 1 2 2 3 2 2 1 1 1 1 1 1 1 1 1 3 1 Z 4 

APFli 

+ I 0 i : 93 15 1 3 4 2 2 2 1 28 1 17 1 1 1 4 2 2 2 1 1 4 2 1 1 2 2 2 1 2 1 3 2 APRAISC 1 7 1 2 2 1 2 
I Di: 99 15 1 3 5 1 2 1 15 0 2 21 1 1 1 4 2 2 2 2 1 1 1 1 1 . 2 2 1 1 1 3 5 1 *• APR/fllS: 2 0 0 1 1 3 1 

• I Di: 99 17 1 5 4 4 2 4 7 30 2 1 9 1 3 1 1 2 0 2 3 1 1 2 1 1 2 2 1 1 2 2 2 2 
4 APRAIS: 1 6 3 2 2 1 1 

l O i : 99 13 1 4 5 3 2 4 15 25 2 19 1 4 2 3 3 5 4 2 1 3 1 1 1 2 2 2 1 2 3 4 5 " APRAIS: 2 0 0 2 2 1 2 
1 TDi: 99 19 1 5 3 5 2 5 9 25 1 20 1 4 1 2 2 3 2 2 1 4 1 2 1 1 1 2 1 1 2 2 2 ^ APRAIS: 1 6 3 2 2 1 2 

* I 01: 99 20 1 4 3 5 2 5 15 25 2 1 5 1 3 1 2 0 3 0 0 1 1 1 1 1 2 2 2 1 1 2 3 4 
1 APRA IS I 2 0 0 2 2 1 3 

I Di: 99 21 J 3 5 2 5 1 5 0 1 20 1 1 2 3 3 3 4 4 1 1 0 0 0 0 0 0 1 1 2 2 2 

i 
15: 2 . 0 0 1 . 1 1 1 
Di: 99 22 1 3 4 4 2 4 15 IS 2 9 1 2 1 2 2 3 2 2 2 1 2 2 2 1 2 1 1 APRlIS: 1 4 3 1 1 1 2 
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ST IUOEXTIM NQINST YRSPDST STAFFRsS MET EHPLO SYST CONTRIO INCCM? EXTERN RETRAIN INCEMP LEA UNICN T ECHOEV SECON EOMETH A CHI N ARf A MAGS FcRIOD TEXT 

3 0 0 0 0 0 0 0 

2 0 0 0 0 0 2 3 

2 0 C O C O 5 5 

3 0 1 0 2 2 2 1 5 

1G 0 0 0 0 5 3 

1 0 OOOC 9 5 

1 3 C 0 0 0 9 3 

2 0 0 0 CO 2 5 

3 3 3 0 0 0 2 5 

1 3 6 2 1 2 0 0 

2 2 10 2 1 2 10 2 

5 0 6 4 2 2 CO 

1 0 0 0 0 0 9 * 

4 1 0 0 0 0 3 3 

2 3 OOOC 5 5 

2 0 1 3 2 1 6 4 

2 C C- COO 5 5 

3 0 0 0 0 0 0 0 

1 3 0 0 0 0 3 3 

0 2 C O C O 0 0 

2 0 6 2 1 2 2 4 

2 2 9 2 2 2 6 2 

0 1 2 2 3 0 2 3 1 

2 2 2 2 2 0 3 2 2 

2 1 1 1 2 0 3 3 1 

1 1 1 2 2 0 2 2 1 

2 1 2 2 3 0 2 1 1 

1 1 1 1 2 1 1 3 1 

2 1 1 2 3 0 4 1 2 

2 1 2 2 2 2 2 3 1 

1 1 1 2 2 2 2 3 1 

0 1 1 2 2 0 1 2 1 

2 1 1 2 2 0 1 3 2 

0 1 1 1 2 2 2 2 2 

1 1 1 1 2 0 1 2 2 

1 1 1 3 2 0 2 2 1 

1 1 1 2 2 0 2 2 1 

2 1 1 1 2 0 2 2 1 

2 1 2 2 1 0 3 3 2 

0 1 1 2 2 0 3 4 2 

4 2 1 2 1 0 3 2 2 

0 1 2 2 3 0 2 2 3 

2 1 2 2 1 0 .2 2 1 

1 1 1 2 2 2 4 3 1 

_PAGE 2 

4 2 2 4 5 5 0 1 

2 4 2 4 4 5 C 1 

5 3 2 4 5 5 2 1 

2 4 4 4 4 5 G l 

3 2 1 2 3 3 C 1 

3 1 1 1 4 5 C I 

5 3 3 3 5 5 C I 

4 2 1 3 4 5 2 1 

3 1 1 3 2 5 4 1 

2 3 1 2 3 5 3 1 

2 2 2 2 1 4 C 1 

= 2 2 4 4 4 0 2 

2 3 3 3 4 2 0 2 

4 2 1 4 3 5 3 1 

3 1 2 3 2 3 4 2 

3 1 1 4 5 5 0 1 

2 2 2 3 4 5 3 1 

3 1 - 1 3 5 4 0 1 

4 3 2 3 4 5 0 2 

4 1 1 4 5 5 C 1 

3 1 2 3 2 5 C 1 

2 5 3 5 2 3 G 1 
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1 
V 

L D I : 99 28 1 2 5 2 2 APR MS: 2 0 0 1 1 1 1 0 2 1 7 1 1 1 4 2 2 1 2 1 1 1 2 1 2 2 2 1 1 3 3 2 

. I D i : 99 29 1 5 4 4 2 4 13 19 2 25 I - 3 1 3 2 3 2 2 1 1 1 1 i 1 1 1 1 1 1 3 2 
"APRAIS: 2 0 0 1 1 1 1 

T01: 99 33 1 4 4 5 2 5 30 20 2 20 1 4 2 4 2 3 2 2 1 1 1 1 3 3 1 1 1 2 2 4 3 APR MS! 2 0 0 1 1 1 1 
[ 0 1 : 99 31 1 2 5 1 2 1 9 24 2 1 1 1 1 1 1 1 2 1 2 1 1 2 2 2 1 2 2 1 1 2 4 4 APRAIS: 2 0 0 2 1 1 1 
XOi: 99 32 1 2 4 2 2 2 1 0 27 1 1 2 2 2 1 4 2 2 2 4 1 1 2 2 2 2 ? 2 1 1 1 3 1 |fc APRpS: 2 0 0 1 1 1 1 

i I D i : 99 33 1 3 4 2 4 3 20 2 19 1 3 1 4 2 2 2 2 1 1 1 1 3 2 1 2 1 2 2 3 1 APRAIS: 1 9 1 1 1 1 1 
* 101: 99 34 1 4 3 4 2 4 25 1 9 2 19 1 1 2 3 2 3 2 2 1 1 1 1 1 1 1 2 1 2 2 2 3 * APRS IS : 1 9 1 1 1 1 1 
^ 101S 99 35 1 4 3 4 2 4 3 0 20 1 1 9 1 2 1 1 2 2 2 2 1 1 1 2 1 1 1 1 1 1 1 1 1. APRjMS: 2 0 0 2 2 1 1 

k j O i : 99 36 1 2 7 3 2 0 27 26 2 14 1 4 2 3 4 3 2 2 1 1 1 1 1 1 1 1 1 2 2 4 2 
* APRAIS: 2 0 0 2 2 1 1 
> I D i : 99 37 1 4 5 4 2 4 30 1 3 2 19 1 4 1 4 2 3 2 2 1 1 2 2 1 2 1 2 1 1 2 3 3 A^I>AIS: 2 0 0 2 2 3 3 
* t D l : 99 35 1 3 4 3 2 5 15 2C 2 20 2 4 1 3 2 0 2 1 1 2 1 1 1 2 2 2 3 2 2 5 ?. 

k APRAIS: 2 0 0 1 1 3 1 
* t 0 1 : 9? 39 1 5 3 5 2 5 7 20 1 20 2 4 2 3 2 0 2 2 1 1 1 1 1 2 2 2 1 1 2 3 2 APRAIS: 2 0 0 1 1 1 1 

101:99 40 1 3 5 2 2 4 1 5 19 1 9 1 4 1 2 2 3 1 2 1 1 1 1 2 2 1 2 1 1 1 3 2 
* CPRAIS: 2 0 0 2 2 1 2 

I D i : 99 « 1 5 3 5 2 5 15 0 2 20 2 4 1 4 4 3 3 1 1 2 1 2 2 2 2 1 1 2 1 3 3 APRAIS: 2 0 0 2 2 1 3 
' 101: 99 42 .1 4 3 * APRAIS: 2 C 0 2 2 3 3 4. i> 15 20 2 20 1 4 2 3 4 2 1 1 1 1 1 2 1 1 2 2 1 2 1 2 1 

• 101: 99 43 1 4 5 4 2 4 1 0 20 2 20 2 4 1 3 3 3 2 3 1 3 1 2 1 2 2 2 1 2 1 2 3 APR*. IS : 2 0 0 2 2 1 1 • 1 I D i : 99 44 1 3 3 3 2 3 8 1 9 2 13 1 4 2 3 4 1 1 0 1 1 1 2 1 2 1 3 1 1 1 3 1 • APRS IS: 2 0 0 1 1 1 2 
• 101 : 99 45 1 3 5 3 2 3 14 17 2 13 1 3 1 1 4 4 2 1 2 2 1 2 2 2 2 3 1 2 2 3 2 APRAIS: 2 0 0 1 1 1 3 
* :CDi: 95 46 1 3 5 4 2 4 30 19 2 1 9 1 4 1 2 1 2 1 3 1 2 2 1 1 1 1 2 1 1 1 2 2 
• APRMS: 2 0 0 2 2 1 1 

r | 0 l : 99 47 1 3 4 1 2 2 10 3 1 14 1 1 1 4 2 3 2 1 1 2 1 2 1 2 2 2 1 1 2 2 2 APRAIS: 2 C 0 1 2 1 3 
TDi: 99 48 1 4 4 4 2 4 1 5 20 2 19 1 3 1 4 4 3 2 1 1 1 1 2 2 2 2 2 1 1 1 2 2 « APR MS! 2 0 0 2 2 1 2 

A % 01: 99 49 1 3 5 4 2 4 30 19 2 14 1 4 1 4 2 3 2 1 1 1 1 2 1 2 1 2 1 1 2 4 1 APRAIS: 2 0 0 2 2 1 3 
COl: 99 50 1 5 5 4 2 & 30 20 2 14 1 4 1 3 1 3 1 1 3 3 2 2 2 2 2 1 1 1 1 3 3 APR MS : 2 0 0 2 2 3 3 

* . JC01X 99 51 1 4 4 3 2 3 30 1 9 2 1 3 1 1 1 4 4 2 2 2 1 2 2 1 2 2 2 2 1 2 2 3 3 APfcfIS: 2 0 0. 2 2 1 3 
,„JtOl: 99 52 1 4 4 5 2 5 15 25 1 20 1 4 1 0 2 2 2 1 1 2 1 1 1 2 1 2 1 1 2 2 1 • APRAIS: 2 0 0 1 1 1 3 

v , 1 0 1 : 99 53 1 4 5 4 2 4 2 9 1 9 2 19 1 4 1 0 0 1 2 2 1 3 2 2 1 2 2 2 3 1 2 5 5 AaP.AIS: 2 0 0 2 2 1 3 
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1 0 0 0 0 0 2 2 2 1 2 2 2 0 5 1 1 4 2 1 2 3 5 0 1 

4 2 3 2 1 2 O 0 0 1 2 1 2 C 1 1 2 4 4 4 3 3 5 3 1 

2 1 6 3 1 2 0 0 0 1 2 2 2 0 1 1 1 2 1 1 2 1 5 2 1 

3 0 U 0 0 0 0 0 0 2 2 3 2 0 2 3 1 5 2 3 4 3 3 0 2 

3 0 0 0 0 0 5 2 2 1 2 2 2 0 2 2 1 3 1 2 3 3 4 G 1 

3 0 10 4 2 1 6 3 1 2 2 2 3 0 3 3 2 3 1 1 4 2 3 C I 

2 0 9 5 2 2 2 3 1 2 1 . 2 2 0 2 2 1 4 2 2 2 2 3 0 1 

1 2 0 0 0 0 3 4 5 2 1 2 2 0 1 2 1 2 2 2 3 1 5 0 1 

2 0 0 0 C 0 2 5 2 1 2 2 3 0 3 3 2 4 2 3 3- 3 5 0 1 

3 0 0 0. 0 0 0 0 0 1 1 2 3 0 5 4 1 4 3 3 4 5 5 0 3 

2 0 1 5 2 1 0 0 0 1 2 2 2 0 1 2 2 2 3 4 3 4 5 0 1 

2 0 C O C O 5 4 1 1 1 1 2 0 1 1 1 3 2 2 2 2 5 0 1 

2 0 5 5 1 2 1 3 1 2 1 1 2 2 0 2 1 2 5 2 2 3 4 5 2 2 

2 0 0 0 0 0 0 0 0 1 2 2 3 0 3 4 3 3 5 5 2 1 

1 0 0 0 0 G "j 0 0 1 1 2 3 0 2 3 3 4 3 5 4 5 5 0 1 

3 0 6 4 2 2 0 0 0 2 1 2 3 0 1 1 1 2 3 3 3 4 5 0 1 

2 1 0 0 0 0 6 4 2 1 2 2 2 1 3 1 2 3 2 3 3 4 5 2 1 

3 2 5 1 1 2 2 3 1 1 2 2 1 0 1 1 1 2 4 4 3 3 5 3 1 

2 0 1 2 1 2 3 3 1 1 2 2 1 0 2 3 2 2 1 2 3 2 4 0 1 

1 4 GOO 0 22 2 1 1 1 2 2 2 1 1 1 2 2 2 2 2 5 0 1 

2 0 2 3 1 1 0 0 0 1 1 1 2 0 2 2 2 2 4 4 5 2 5 3 1 

2 0 OOOC 0 0 0 1 2 2 2 0 5 4 1 4 5 5 4 5 5 C 1 

3 0 0 0 0 3 0 0 0 1 2 2 3 0 5 4 1 4 3 4 5 5 5 C 3 

2 0 0 0 0 0 0 0 0 2 2 2 2 0 4 4 2 4 3 4 4 5 5 C I 

1 1 0 0 0 0 13 3 2 1 1 2 2 0 3 4 2 2 4 4 4 4 5 0 1 

3 2 0 0 0 0 2 3 2 2 1 2 3 0 5 3 1 3 1 2 4 4 5 0 1 
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NUMBER OF CASES READ = 58 
3 f£3 88 SPSS-X RELEASE 2.1 

NUM3ER DF CASES LISTED « 
FOR T3M VM/MTS 

14545:03 U n i v e r s i t y of Durham 
PRECEDING TASK REQUIRED 0.22 SECONDS CPU TIM?; 

53 

0.99 SECONDS ELAPS 
14 

- 15 
THE 

0 
0 FREQUENCIES VARIABLES=5SX TO SATLIAIS / 

FD.RMAT=CONDENSE / STATISTICS=ALL 
,E.ft3E „"Z** 8*TES 0 F S P S S MEMORY AVAILABLE. 
LARGEST CONTIGUOUS AREA HAS 61744 *YTES. *SPS| IS USING 65536 3YTES OF SYSTEM MEMORY THE^E ARE AT LEAST 2031616 3YTES OF SYSTEM MEMORY AVAILABLE. 
' MEMORY ALLOWS A TOTAL DF THERE ALSO MAY F>5 UP TO 

• •SEX 
* 

• 
MEA'i 

• -MODE KUR7DSIS * S E SKEW MAXIMUM 

"57'85 VALUES, ACCUMULATED ACROSS ALL V AR'I A CLE 1446 VALUE LABELS FOR EACH VARIABLE. 
* 3 ?:ea 88 
* 1 4 : 4 5 : 0 5 

SPSS-X RELEASE 2.1 FOR I3H VM/MTS 
Un i v e r s i t y of Durham 

VALUE 
1 

VALID CASES 

, . AGS 

• 

V|ALUE 
2 3 

t MEAN • *MODE , KURTDSIS • S E SKEW 
• MAXIMUM 

CUM 
FREQ PCT PCT 

57 98 98 
1.017 1.000 5S.0GG .314 2.000 

CUM 
VALUE FR5Q PCT PCT 

2 100 
STD ERR STD DFV S E KURT RANGE SUM 
MISSING CASES 

.017 .131 .618 1.00C 59.000 

VALUE 

MEDIAN VARIANCE 
SKEHNESS MINIMUM 

CUM 
FREQ PCT PCT 

1 .00 0 .017 7.616 1.000 

FRE3 PCT 
6 17 10 

29 

CUM PCT 
10 40 

I 
*• VALID CASES 

GRAD 

3.707 4.0CC -.723 .314 
5.000 

55 

VALUE 
4 
e 

STD ERR STD DEV S E KURT RANGE 
SUM 

:RE1 
23 12 

CUM PCT PCT 
40 79 21 100 

CUM 
VALUE FRE0 PCT PCT 

.121 .918 .618 
. 3.000 
215.000 

MEDIAN VARIANCE SKEWNESS MINIMUM 

4.000 .842 -.219 2.000 

MISSING CASES 

VALUE 

\. i r MEAN 
-.MODE KURTDSI5 
. S E SKEW 
* MAXIMUM 

L^VAILIP CASES I fU 

FREQ PCT 
4 18 7 31 

CUM PCT 
7 

33 
3.931 5.0 00 -.128 .314 7.00S 

VALUE 
4 5 

STD ERR STD DEV S 5 KURT RANGE SUM 

CUM 
FREQ PCT PCT 

16 23 56 19 33 98 
.137 1.C41 .618 5.000 . 220.000 

VALUE 
7 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1 2 .100 
4.000 1.083 .142 2.000 

MISSING CASES 
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YREMPLOY 

VALUE FREQ 
1 4 
2 9 

CUM PCT PCT 
7 16 

MEAN 3.534 MODE- 4.000 KURTDSIS -.535 ' c SKEW .314 MAXIMUM 5.0GO 
VALID CASES 53 

7 
22 

VALUE FREQ PCT 

4 
STD ERR S7D DSV S E KURT RANGE SUM 

CUM PCT 
10 17 4? 
22 38 78 

• 158 1.203 .618 4.000 205.000 
HISSING CASES 

VALUE FR!5Q PCT PCT 

MEDIAN VARIANCE SKEWNESS MINIMUM 

13 22 100 

4.000 1.446 -.585 l.OCO 

0 

STATUS 
CUM 

VALUE FREQ PCT PCT 
2 5S 100 IOC MEAN MODE RANGF SUM 

VALID CASES 

2.000 2.000 .000 116.C00 
58 

VALUE 

STD ERP-STD DEV MINIMUM 

CUM 
FREQ PCT PCT 

.000 .000 2.000 

VALUE -RSQ PCT 

MEDIAN VARIANCE MAXIMUM 

CUM PCT 

2.000 .000 2.000 

MISSING CASES 

YRTEACH 

VALUE 
0 1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

1 2 3 5 
3.707 4.000 .825 .314 5.000 

53 

2 7 

VALUE 
2 3 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

6 10 17 
7 12 29 

.159 1. 214 • 618 5.00C 215.000 

VALUE FREQ PCT 

MEDIAN VARIANCE SKEWNESS MINIMUM 

2 6 15 

CUM PCT 
A5 74 26 100 

4.000 1.474 -1.113 .000 

MISSING CASES 

SCUALTIM 

VALUE 
1 4 

CUM 
FREQ PCT PCT 

7 
8 

MEAN MODE KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

2 1 1 2 5 

3 2 2 3 9 
15.621 15.000 -.534 

.314 
35.000 

3 5 7 1C 19 

VALUE 
9 10 14 15 25 

STD ERR STD DEV S E KURT RANGE . SUM 

CUM 
FREQ PCT PCT 

3 9 1 20 2 

5 16 
t 
u 34 3 

1.132 8. 61S .513 .34.OHO 906.000 

24 4C 41 76 79 

VALUI 
27 29 30 35 

MEDIAN VARIANCE SKEWNESS MINIMUM 

FREQ PCT 

s 
1 

2 3 14 2 

CUM PCT 
SI S4 98 100 

15.000 74.275 .681 1.000. 
MISSING CASES 
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E3UAL7IM 

VALUE FRSQ PCT PCT 
Q 10 17 17 
3 1 ?. 19 15 z 22 17 4 7 29 18 6 10 40 

MEAN MODE KURTDSIS s e SKEW MAXIMUM 

17.069 20.000 .030 .314 30.000 

VALUE 
19 20 24 25 25 

STD ERR STD DEV S E KURT 3ANGE SUM 

CUH CUM FRE-5 PC7 PCT VALUE FREQ PCT PCT 
7 12 32 27 

23 
1 •> 97 12 72 27 

23 1 93 3 3 73 30 1 2 100 9 16 93 95 1 2 
93 95 

1.158 3.316 .613 30.000 990.000 

MEDIAN VARIANCE SKEWNESS MINIMUM 

19.000 77.714 -1.101 
.000 

VALID CASES 58 MISSING CASES 

PROFINST 

VALUE 
1 

MEAN MODE KURTDSIS S £ SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

19 33 33 1 .672 2.0 00 -1.483 .314 2.000 

VALUE 
-> 

STD ERR STD CSV S E XU31 RANGE SUM 

FScQ 
CUM 

3CT PCT 
39 67 100 

.062 .473 .613 1.003 97.000 

VALUE 

MEDIAN VARIANCE SKEKNESS MINIMUM 

CUM 
FSEQ PCT PCT 

2.000 .22.4 -.754 
1 .ooc 

3 8 MISSING CASES 

INDEXTIM 

VALUE 
0 8 9 11 12 

FRSQ 

c 3 1 1 
MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

PCT 

2 2 
16.655 19.000 
3.611 .314 25.000 

53 

CUM PCT 
3 7 12 14 16 

VALUE 
14 15 17 13 19 

STD ERR STD OEV 
S 5 XURT 
RANGE 
SUM 

CUM 
F R £ Q PCT PCT 

K 
4 2 6 15 

7 
10 31 

.630 4.800 

. 613 25.000 9 56.000 

24 31 34 45 

VALU? 
20 21 2 5 

MEDIAN VARIANCE 
SKEMNSSS MINIMUM 

CUM 
:RE -3 PCT PCT 
12 1 1 98 100 

19.000 23.037 
-1.794 • DOC 

MISSING CASES n 

NO INST 

VALUE 
1 
2 

MEAN MODE KURTOSIS S E SKEW MAXIMUM 

CUM 
FREQ PCT PCT 

50 6 36 10 
1.190 1.000 13.609 .314 4.000 

36 97 

VALUE 
3 4 

STQ ZZ! ST3 DEV S E KURT RANGE SUM 

CUM 
FSEQ PCT PCT 

2 93 2 100 
.'72 . 545 .613 3. 300 69.000 

VALU-

MEDIAN VARIANCE SKEWNSSS MINIMUM 

CUM 
FSEQ PCT PCT 

1.00 0 .297 3.433 
1.000 

VALID CASES 53 MISSING CASES 
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YRSPOST 

VALUE 
1 
2 

ME AH MODE KURTD5IS S E SKEW MAXIMUM 
VALID CASES 

~ CUM -RE3 PCT PCT 
15 10 26 17 26 43 
2.690 4.000 -1.558 .314 4.000-

58 

VALUE 
3 4 

STD ERR STD OEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

11 
22 

19 62 38 100 
.162 1.231 , .613 3.000 136.000 

MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FRSQ PCT PCT 

3. COO 1.51c -.251 1.000 

STAFFRES 

VALUE 
1 
2 

1EAN 40DE' tURTCSIS 5 £ SKEW MAXIMUM 
/ALIO CASES 

CUM 
FREQ PCT PCT 
43 12 74 21 74 

95 
1.345 1.0 oc 6.295 .314 4.000 

VALUE 
3 4 

STD ERR STD DEV S E KURT RANGE SUM 
MISSING i 

CUM 
FREQ PCT PCT 

2 2 97 
3 100 

.091 .690 .618 3.000 73.000 
; c 

VALU: 

MEDIAN VARIANCE SKEWNSSS MINIMUM 

r U F I 
FREQ PCT PCT 

1.00 0 .47 5 2.415 1-000 

UETEKPLO 

VALUE CUM 
FREQ PCT PCT 

0 4 
1 4 

MEAN 2.621 MODE 2.000 WRTDSIS -.3 61 , c SKEW .314 MAXIMUM 4.000 
VALID CASES 58 

7 7 7 14 

VALUE 

STD ERR STD CEV S E KURT RANGE SU?>1 

CUM 
FREQ PCT PCT 

19 14 33 24 47 71 
.155 1.182 .618 4.000 152.000 

VALUE 
4 

MEDIAN VARIANCE SKcWNESS MINIMUM 

CUM 
FREQ PCT PCT 
17 29 100 

3.000 1.39 7 - .530 .000 

MISSING CASES 0 
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METSKILL 

VALU: 
0 
1 

CUM 
FREQ PCT PCT 

MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

4 
3 

7 14 
2.1 sr. 
2.000 -.098 .314 4.000 

53 

T 
21 30 7 

VALUE 
2 
3 

STD ERR STD D£V S* S KURT RANGE SUM 
MISSING CASES 

CUM 
FREQ PCT PCT 

52 12 
.141 1.073 .618 4.000 !5.000 

0 

72 
34 

VALUE 
4 

MEDIAN VARIANCE SKSWNESS MINIMUM 

CUM 
FREQ PCT PCT 

9 16 100 
2.000 1.151 .121 .000 

HETRcCRU 

VALUE 
0 1 

MEAN MODE KURTQSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

7 12 12 £ 10 22 
2.172 3.000 .039 .314 5.000 

VALUE 
2 
3 

STD ERR STD DEV 
Z E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

19 33 23 40 
.143 1.126 .618 5.0 CO 126.000 

VALUE 

MEDIAN VARIANCE SKEWN-SS MINIMUM 

CUM 
F.REQ PCT PCT 

3 93 2 IOC-
2,000 1.263 -.42 9 .000 

MISSING CASES 

METRAIN 

VALUE 
0 1 

MEAN MODE 
KURTOSIS S E SK EW MAXIMUM 
VALID CASES 

FREQ PCT 
2 3 13 22 
1.328 2.000 2.741 .314 4.000 

CUM PCT VALUE 
2 
7 

STD ERR STD OEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

39 1 67 2 
.099 .752 .618 4.000 106.000 

93 95 

VALUE 
4 

MEDIAN VARIANCE SKEWNESS MINIMUM 

r (j 
FRF.Q PCT PC7 

2.000 .566 .554 .000 

MISSING CASES 

METFFF 

VALU: 
0 1 

CUM 
FREQ PCT PCT 

MEAN MODE KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

3 5 17 29 
1.362 2.000 .418 .314 4.000 

58 

5 34 

VALUE 
2 3 

STD ERR STD D?V S E KU*T RANGE SUM 

CUM 
FREQ PCT PCT 

28 5 48 9 83 91 
.126 .963 .613 4.000 103.000 

VALUE 
4 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FSEQ PCT PCT 

5 9 ICO 
2.000 .923 .52 5 .000 

MISSING CASES 
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UNDECUI? 

VALUE 
1 
2 

CUM 
FREQ PCT PCT 

MEAN MODE KURTDSIS S E SKEW MAXI HUM 
VALID CASES 

49 84 
5 9 
1.241 1.000 7.780 .314 4.000 

58 

84 93 

VALUE 
3 4 

STD ERR STD DEV S " KURT RANGE SUM 

CUM 
FREQ PCT PCT 

3 1 5 98 2 100 
.033 .630 . 521? 3.00C 72.00C 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 .397 2.320 
LOGO 

MISSING CASES 

STAFSKIL 

VALUE CUM 
FREv PCT PCT 

1 
2 

M 5 AM MODE KURTDSIS S c SKEW MAXIMUM 
VALID CASES 

35 60 14 24 
1.621 i . e o o 1.06? 
.314 

4.000 
53 

6C 34 

VALUE 
3 4 

STD FR? ST3 DEV 
S 5 KURT 
RAN JE 
SUM 

CUM 
FRE-Q PCT PCT 

3 
4 

9 93 7 100 
.120 .914 .613 "•030 34.0CC 

VALUE 

MEDIAN VARIANCE SXEWNES5 MINIMUM 

FREQ PCT PCT 

1.0C5 .636 1.412 

MISSINS CAf.ES 

INTTJDSYS 

VALUE 
0 

MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 

FRH1 PCT 
1 2 
1.207 1.0 OC 
.342 .314 

2.000 

CUM 
?CT 
2 

VALUE = RM 
1 44 

STD E ' . A STD DEV 

VALID CASES 

S E KURT 3ANGE SUM 
MISSING CASES 

CUM PCT PCT 
76 73 
.059 .4 50 
.613 2.000 70.000 

VALU! 

HEDI AM VARIANCE 
SKEWNESS MINIMUM 

13 

CUM PCT PCT 
22 100 

1.000 .20? 
.363 .000 

UNDY5T 
CUM • 

VALUE FRE3 PCT PCT 
0 1 2 2 

MEAN 1.4 66 MODE 1.0 00 KURTDSIS -1.227 S E SKEW .314 MAXIMUM 2.0 00 
VALID CASES 53 

VALUE 
1 

STO ERR STD DtV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

29 50 52 
.070 .537 • 618 2.000 35.000 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 
28 43 ICO 

1.000 .258 -.21! .00 0 
MISSING CASZS 
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ANXSYST 
CUM 

FREQ PCT PCT 
2 72 

VALUE 
0 1 
1 42 

MEAN 1.259 MODE 1.000 KURTDSIS 1.301 S £ SKEW .314 MAXIMUM 3.000 
VALID CASES 53 

2 74 

CUM 
VALUE FREQ PCT PCT 

2 14 24 98 
3 1 2 IOC 

STD ERR .068 STO DEV .315 S F. KURT .618 RANGE 3.00C SUM 73.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNSSS MINIMUM 

FREQ PCT 
CUM PCT 

1.C00 .265 
1.099 
.000 

C0NTRI3 
CUM 

FRECl PCT PCT 
33 

VALUE 
0 1 
1 22 

MEAN 1.603 MODE 2.000 KURTDSIS -.357 S E SKEW .314 MAXIMUM 3.0 CO 
VALID CASES 58 

2 40 

VALUE FSE1 PC7 PCT 

3 34 1 59 98 2 IOC 
3TD ERR .074 
STD DEV .560 S E KURT .613 RANGE 3.000 SUM 93.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNFSS MINIMUM 

CUM 
FREQ PCT PCT 

2.000 .314 -.425 • OOC 

INCOMP 

VALUE 
0 

MEAN MODE KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FR*3 PCT PCT 
. 1 2 2 1.466 1.00 0 -3.227 .314 2.000 

58 

VALUE 
1 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FRE3 PCT PCT 

29 50 52 
.070 .537 .618 2.000 35.000 

VALUi 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 
2 8 4 8 100 

1.000 .238 -.211 .00 0 
MISSING CASES 

EXTERN 
CUM 

FREQ PCT PCT 
36 

VALUE 
0 1 
1 21 

MEAN 1.633 MODE 2.000 KURTDSIS -.111 S g SKEW .314 MAXIMUM 3*000 
VALID CASES 5£ 

38 

CUM 
VALUE FREQ PCT PCT 

2 34 
3 2 

59 97 
3 ion 

STD ERR .077 STD DEV .583 S E KURT .613 RANGE 3.COO SUM 95.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FRF3 PCT PCT 

2.000 .340 -.291 
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Rf TRAIN 

VALU? 
1 

CUM 
FREQ PCT PCT 

56 97 97 

CUM 
FREQ PCT PCT 

M!: AN 

MAXIMUM 
VALID CASES 

1.069 1.000 26.355 .314 3.000 
53 

VALUE 
3 2 3 1 0 0 

STD ERR STD D5V S E KURT RAM 5 c SUM 
MISSING CASES 0 

.048 8 o .368 .618 2.000 62.000 

VALU= 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 .136 5.239 1.300 

IIIDEHP 

VALUE 

ME AN 
M KURTOSIS S]£ SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

35 6C 60 
1.414 1.0 00 -.723 • 314 3.00C 

VALUE 

STD ERR STD DEV S 5 KURT RANGE SUM 

CUM 
FREQ PCT PCT 

22 38 98 
.070 .331 .613 2.000 B2.00Q. 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FPEQ PCT PCT 

1 2 100 
1.00 0 .232 .721 1.000 

58 MISSING CASES 

LEA 
CUM 

VALUE FREQ PCT PCT 
1 23 40 4C 

H:f AN 1.707 MODE 2.000 KURTOSIS -.669 S c SKEW .314 
MAXIMUM 3.000 
VALIpfCASES 53 

VALUE FREQ 
2 29 

CUM PCT PCT 
50 90 

STD ERR .085 STD CSV .649 S E KURT .618 RANGE 2.000 SUM 99.000 
MISSING CASTS 0 

VALUE 

VARIANCE SXEWMESS MINIMUM 

CUM 
FREQ PCT PCT 

6 10 100 
2.000 .421 .371 1.000 
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UNION 

VALUE FREQ PCT 
CUM 
PCT VALUE 

CUM 
FREQ PCT PCT VALUE FREQ 

CUM 
PCT PCT 

1 
2 

2 3 
21 3 6 

3 
40 3 4 23 40 79 

8 1 4 93 
5 4 7 100 

MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

2.845 
3.000 
.032 
. 3 1 4 

5.000 

STD ERR 
STD OEV 
S ~. KURT 
RANGE 
SUM 

.125 

. 9 5 1 

. 6 1 8 
4.000 

165.000 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

3.00 0 
.90 5 
.575 

1.000 

VALID CASES 58 MISSING CASES 0 

MSC 

VALUE FREQ PCT 
CUM 
PCT VALUE 

CUM 
FRE3 PCT PCT V.;LUE FREQ 

CUM 
PCT PCT 

1 
2 

1 7 29 
23 40 

29 
69 

3 
4 1 2 2 1 90 

4 7 97 
5 2 3 100 

MEAN 
MODE 
KURTJSIS 
S = SKEW 
MAXIMUM 

2.1 35 
2.000 
.40 2 
. 3 1 4 

5.000 

STO ERR 
STD DEV 
S H KURT 
R2.NGE 
SUM 

.137 
1.040 
. 6 1 3 

4.000 
125.000 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

2.00 0 
1.031 

. ? 4 3 
1,000 

VALID CASES 58 M I S S I E S CASES 0 

COMBIN 

VALUE FRE9 PCT 
CUM 
PCT VALUE 

CUH 
FREQ PCT ?CT VALU; FRc'1 

CUH 
PCT PCT 

0 
1 1 2 

1 7 29 2 
31 

2 
3 

24 4 1 7 2 
1 3 22 95 4 

5 
2 
1 

3 93 
2 IOC 

MEAN 
MODE 
KURTCS15 
S c SKEW 
MAXIMUM 

2 . 0 1 7 
2.000 
. 6 5 9 
. 3 1 4 

5.COO 

STD ERR 
STD DEV 
S 5 KURT 
RANGE 
SUM 

.124 

.946 

. 6 1 2 
5.000 

117.000 

MEDIAN 
VARIANCE' 
SKEWNESS 
MINIMUM 

2.000 
. 394 
_ r.r, o 
.00? 

VALID CASES 58 MISSING CASES 0 

OTHER 

VALUE FREQ PCT 
CUM 
PCT VALUE 

CUM 
FRE3 PCT PCT VALUE FREQ 

CUM 
PCT PCT 

0 
1 

37 64 
* 7 

54 
7 1 

2 
3 

1 0 1 7 88 
6 1 0 98 

4 1 2 100 

MEAII 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

.793 

.000 
- . 1 7 2 
. 3 1 4 

4.000 

STD ERR 
STD DEV 
S E KURT 
RANGE 
SUM 

.153 
1.166 
• S I S 

4 . OOC 
46.000 

MEDIAN 
VARIANCE 
SKEWNS3S 
MINIMUM 

.000 
1.360 
1.107 

• ooc 

VALID CASES .58 MISSING CASES 0 . 
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E0IM3E RV 

VALUE 
C 1 2 3 

MEAN MODE KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

33 57 57 
3 5 62 1 2 64 1 2 66 
3.500 
.0 00 2.148 .314 21.000 

53 

VALUE 
4 5 6 o 

STO ERR STD DEV S E KURT RANGE SUM 

CUM 
F-REQ PCT PCT 

1 2 5 
2 67 3 71 9 7S 9 83 

.727 5.539 .613 21.000 203.000 

VALUE 
10 13 21 

MEDIAN VARIANCE SKEWNFSS MINIMUM 

'•REQ PCT PCT 
3 1 3 

5 9 3 2 95 5 100 

.000 30.67 5 1. 841 .000 
MISSING CAS5S 

EAVTIM 

VALUE 
0 1 

MEAN MODE KURTCSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

33 
•a 

57 

1.121 .000 .399 .314 5.000 
53 

57 
52 

VALUE 
2 

STD ERR STD DEV 5 .1 KURT RANGE SUM 
MISSING CASES 

CUM 
FREQ PCT PCT 

13 
3 

22 

.200 1.523 .613 5.000 65.000 
0 

84 90 

VALUE 
4 5 

MEDIAN VARIANCE SKEWNvSS MINIMUM 

CUM 
FREQ PCT PCT 

95 100 
«0 0 0 2.319 1.179 
.000 

E0M5T 
CUM 

VALUE FREQ PCT PCT 
0 33 57 57 
1 14 24 SI 

• 655 
.0 00 1.946 .314 4.000 

MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

VALUE 
. 2 4 
ERR DrV KURT RANGE SUM 

STD 

CU.M 
FRE 3 PCT PCT 

10 17 98 1 2 100 
.117 .390 • 618 4.000 3B.000 

VALU' 

MEDIAN VARIANCE SKEWNESS MINIMUM 

FREQ PCT CUM 
PCT 

.00 0 .791 1.369 

.000 

53 MISSING CASES 0 

EDRATc 

VALUE 
0 1 

MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

- ~ CUM 
FREQ PCT PCT 

33 57 6 10 
.823 .000 .442 .314 4.000 

55 

57 67 

VALUE 
2 4 

STD ERR STD OEV S E KURT RANGE SUM 

CUM 
FRE*", PCT PCT 
17 29 97 2 3 100 

.142 1.073 .613 4.000 48.000 

VALU; 

MEDIAM VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

.000 1.163 1.052 .000 

MISSING CASES 
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SMINSERV 

VALUE 

0 
1 
2 
3 

MEAN 
MODE 
KURTDSIS 
S 5 SKEW 
MAXIMUM 

VALID CASES 

CUM 
FREQ PCT PCT 

21 
1 
9 
r 

36 36 
2 38 

16 53 
9 62 

4 . 2 5 3 
. 0 0 0 

2 . 8 54 
. 3 1 4 

2 2 . 0 0 0 

33 

VALUE 

5 
6 
9 

10 

STD ERR 
STO DEV 
S ~ KURT 
RANGE 
SUM 

CUM 
!REQ PCT PCT 

6 10 72 
5 9 81 
3 5 36 
1 2 9S 

. 7 2 7 
5 . 5 3 3 

. 6 1 2 
2 2 . 0 0 0 

2 4 7 . 0 0 0 

VALUI 

13 
2 1 
22 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

_ , CUM 
FREQ PCT PCT 

4 
2 
1 

7 
3 

55 
98 

2 . 0 0 0 
3 0 . 6 1 6 

1 .763 
• OCT; 

MISSING CASES 

SMAVTIH 

VALUE 

0 
1 

MEAN 
MODE 
KURTCSIS 
S c SKEW 
MAXIMUM 

VALID CASES 

FRED. PC" 

21 
1 

36 
2 

2 . 1 3 8 
. 0 0 0 

- 1 . 4 2 0 
. 3 1 4 

5 . 0 0 0 

55 

CUM 
PCT 

3S 

VALUE 

2 
3 

ST") ERR 
STO OEV 
S Z KURT 
R4MGE 
SUM 

CUM 
FR.E3 PCT PCT 

10 
10 

17 
17 

. 2 4 8 
1 . 8 8 7 

. 6 1 8 
5 . 0 0 0 

1 2 4 . 0 0 0 

MISSTNS CASES 

55 
72 

VALUE 

4 
5 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

F2E3 PCT 

7 
9 

12 
16 

C'JM 
PCT 

84 
100 

2 . 0 0 0 
3 . 5 6 0 

. 1 5 1 

SMRATF. 

VALUE 

C 
1 

MSA'J 
MODE 
KURT? S I S 
S E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
FREQ PCT PCT 

21 
15 

35 
26 

1 . 1 0 3 
. 0 0 0 

1 . 9 4 6 
. 3 1 4 

5 . 0 0 0 

36 
62 

CUM 
VALUE FREQ PCT PCT VAL'J 

Z 20 
4 1 

34 
2 

97 

STD ERR . 1 4 1 
STD DEV 1 . 0 7 1 
S S KURT . 6 1 3 
RANGE 5.CCO 
SUM 6 4 . 0 0 0 

MISSING CASES . 0 

MEDIAN 
VARIANCE 
SKSWM5SS 
MINIMUM 

CUM 

FREQ PCT PCT 

1 2 100 

1 . 0 0 0 
1 .147 
1 . 0 3 0 

TECHDEY 

CUM 

VALUE FREQ PCT PCT 

1 47 31 SI 
MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

V A L I D CASES 

1 . 1 9 0 
1 .000 

. 6 6 4 

. 3 1 4 
2 .0C0 

5S 

VALUE 

STD ERR 
STD DEV 
S E KURT 
RANGE 
SUM 

CUK 
FREQ PCT PCT 

1 1 19 100 

. 0 5 2 

. 3 9 5 

. 6 1 8 
1 . 0 0 0 

. 6 9 . 0 0 0 

VALUE 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

FEE CI PCT 
CUM 
r-CT 

i . o e o 
. 1 5 6 

1 . 6 2 6 
1 .000 

MISSING CASES 
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SECOH 

VALUE 

1 

Ms AN 
H ODE 
KURTOSIS 
S £ SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
FR£Q PCT PCT 

32 • 55 

1 . 4 4 3 
1 . 0 0 0 

- 2 - 0 2 5 
. 3 1 4 

2 . 0 0 0 

53 

5? 

VALUE 

2 

STD ERR 
STD DEV 
S ~. KURT 
JUHGc 
SUM 

CUM 
FP.EQ PCT PCT 

26 45 100 

. 0 6 6 

. 5 0 2 

. 6 1 0 
1 .000 

8 4 . 0 0 0 

VALUE 

MEDIAN 
VARIANCE 
SKtWNtSS 
MINIMUM 

FREQ PCT PCT 

1 .000 
. 2 5 2 
. 2 1 4 

1 .00 

HISSING CASES 

5DMSTH 

VALUE 

1 

MEAN 
MOD? 
KURTOSIS 
3 E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
FREQ PCT PCT 

11 19 19 

1 . 8 4 5 
2.0CO 
1 . 1 5 8 . 

. 3 1 4 
3 . 0 00 

VALUE 

STD ERR 
STD DrV 
S E KURT 
RANGE 
SU"-1 

c m 

FREQ PCT PCT 

45 78 97 
. 0 5 9 
. 4 5 1 
. 6 1 8 

2 . 0 0 0 
1 0 7 . 0 0 0 

VALUE 

3 

MEDIAN 
VARIANCE 
SKEWNiiSS 
MINIMUM 

CUM 
FREQ PCT PCT 

2 . 0 0 0 
. 2 0 4 

- . 6 6 9 
1 .000 

HISSING CAS5^ 

ADMIN 

VALUE ! 

1 

MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
:REQ PCT PCT 

6 10 10 

2 . 1 0 3 
2 . 0 00 

.3 .27 

.3:14 
3 . 0 0 0 

58 

VALUE 

2 

STD ERR 
STD D£V 
S 5 KURT 
RANGE 
SUM 

CUM 
FREQ PCT PCT 

4 5 59 7 9 

. 0 7 3 

.55?. 

. 6 1 S 
2 . 0 0 0 

1 2 2 . 0 0 0 

VALUE 

MEDIAN 
VARIANCE 
SKEMNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

12 21 10 y u 
2 . 0 0 0 

. 3 0 5 

. 0 59 
1.0CC 

MISSING CASES 
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AREA 

VALUE FRE3 PCT 
CUM 
PCT VALUE 

CUM 
FREQ PCT PCT VALUE FREQ 

CUM 
PCT PCT 

0 51 33 8£ 1 2 3 9 1 2 9 IOC' 
MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

. 2 0 7 

. 0 0 0 
5 . 5 7 6 

. 3 1 4 
2 . 0 0 0 

STD ER"? 
STO DEV 
S E KURT 
RANGE 
SUM 

. . 0 7 7 
. 585 
. 6 1 3 

2 . 0 0 0 
1 2 . 0 0 0 

MEDIAN 
VARIANCE 
SKEWNSSS 
MINIMUM 

. 0 0 0 

. 3 4 2 
2 . 6 6 4 

. 0 0 0 

V A L I D CASES 58 MISSING CASES 0 

MAGS 

VALUE FREQ PCT 
CUM 
PCT VALUE 

CUM 
FREQ PCT PCT VALUE FR-Q 

CUM 
PCT PCT 

1 
2 

15 26 
23 40 

26 
66 4 

12 2 1 36 
3 5 91 

5 5 9 100 

MEAN 2 . 3 1 0 . 1 5 4 MEDIAN 2 . COO 
MODE 
KURTDSIS 
S 5 SKEW 
MAXIMUM 

' 2.CO0. 
. 2 68 
. 3 1 4 

5 . 0 0 0 

STD DEV 
S 5 KURT 
RAN 3 E 
SUM 

1 . 1 7 3 
• SIS 

4 . 0 0 0 
1 3 ^ . 0 0 0 

VARIANCE 
SKEWNESS 
MINIMUM 

1 . 3 7 5 
. 9 1 5 

l.C-Ov 

V A L I U CASES 58 MISSING CASES 0 

PERIOD 

VALUE FRcC! PCT 
CUM 
PCT VAL ' J -

CUM 
?R=q PCT PCT VALUE FR = a 

CUM 
PCT ?CT 

1 
2 

12 21 
21 36 

21 
57 

•3 
4 

18 3 1 88 
7 12 100 

ME AM 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

2 . 3 4 5 
2 .COO 
- . 8 5 1 

. 3 1 4 
4 . 0 0 0 . 

STO ES3 
STD CcV 
S E KURT 
SANG 5 
SUM 

. 1 2 4 
. 9 4 7 
. 6 1 8 

3 . 0 0 0 
1 3 6 . 0 0 0 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

Z.0C3 
. 0 9 7 
. 1 4 5 

1 .000 

V A L I D CASES 58 MISSING CASES 0 

TEXT 

VALUE FREQ PCT 
CUM 
PCT VALUE 

CUM 
FREQ PCT PCT VALUE 

CUM 
PCT PCT 

1 32 55 55 2 23 40 95 3 3 5 IOC 
MEAN 
MODE 
XURTDSIS 
S E SKEW 
MAXIMUM 

1 . 5 0 0 
1 . 0 0 0 
- . 3 5 5 

. 3 1 4 
3 . 0 0 0 

STO ERR 
STD QFV 
S E XUP.T 
RANGE 
SUM 

. 0 7 9 

. 6 0 0 
- . 6 1 3 
2 . 0 0 0 

S T . 0 0 0 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

1 .000 
. 3 6 0 
. 7 5 2-

1 .000 

V A L I D CASES 58 MISSING CASES 0 
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E X H I B 

CUM 
V A L U E F R E Q P C T P C T 

2 1 0 1 7 1 7 
3 2 7 4 7 6 4 

M E A N 
M O D E 
K U R T C S I S 
S E SK EM 
M A X I M U M 

V A L I D C A S E S 

3 . 2 7 6 
3 . 0 0 0 
- . 4 1 0 

. 3 1 4 
5 . 0 0 0 

V A L U E 

4 
5 

S T O ERR 
S T D D E V 
S E K U R T 
R A N S E 
S U M 

CUM 
FREH) P C T P C T 

1 6 2 3 9 1 
5 9 1 0 0 

. 1 1 2 

. 8 5 4 

. 5 1 3 
3 . 0 0 0 

1 9 0 . 0 0 0 

V A L U E 

M E D I A N 
V A R I A N C E 
S K E W N 5 S S 
M I N I M U M 

C U M 
F R E Q P C T P C T 

3 . 0 0 0 
. 7 3 0 
. 3 0 2 
.0GS 

5 3 M I S S I N G C A S E S 

S T A F 

V A L U E 

. 1 
2 

C U M 
F R E Q P C T P C T 

1 3 
2 2 

2 2 2 2 
3 3 6 0 

M E A N 
M O D E 
K U R T C S I S 
S £ S K E W 
M A X I M U M 

V A L I D C A S E S 

2 . 3 7 9 
2 . C O O 
- . 1 3 0 

. 3 1 4 
5 . 0 0 0 

V A L U E 

3 
4 

S T O E<?R 
S T D D T V 
S 5 K U R T 
R A N G E 
S U M 

C U M 
F R E Q P C T P C T 

14 
6 

2 4 3 4 
1 0 9 5 

. 1 4 5 
1 * 1 0 5 

. 6 1 3 
4 . 0 0 0 

1 3 3 . O G G 

M I S S I N G C A S E S 

V A L U E 

5 

M E D I A N 
V A R I A N C E 
S K E H N E S S 
M I N I M U M 

C U M 
F R E Q P C T P C T 

1 0 0 

2 . 0 0 0 
1 . 2 2 2 

1 .000 

C H A T 

V A L U E 

1 
2 

M E A N 
M O D E 
K U R T D S I S 
S E S K E W 
M A X I M U M 

V A L I D C A S E S 

CUM 
F R E Q P C T P C T 

1 3 2 2 
2 0 3 4 

2 . 4 4 S 
2 . 0 0 0 
- . 7 2 1 

. 3 1 4 
5 . 0 0 0 

5 3 

2 2 
5 7 

V A L U E 

3 
4 

S T D ERR 
S T D D E V 
S " K U R T 
R A N G E 
S U M 

CUM 
" R E 3 P C T P C T 

1 3 2 2 7 9 
1 0 1 7 9 7 

. 1 4 * 
1 . 1 2 7 

. 5 1 S 
4 . O 0 0 

1 4 2 . 0 0 0 

V A L U -

5 

M E D I A N 
V A R I A N C E 
SKEVJNESS 
M I N I M U M 

C U M 

F R E Q P C T P C T 

2 3 1 Q 0 

2 . C O O 
1 . 2 6 9 

. 4 0 0 
1 . 0 0 0 

M I S S I S C A S E S 

S T U D E 

C U M 
FREC! P C T P C T V A L U E 

1 1 
2 a 

M E A N 3 . 2 4 1 
M O D E 3 . 0 0 C 
K U R T D S I S . 1 3 9 
S E S K E W . 3 1 4 
M A X I M U M 5 . C O O 

V A L I D C A S E S 5 S 

2 2 
1 4 1 6 

V A L U E 

3 
4 

S T D ERR 
S T D D E V 
S E K U R T 
R A N G E 
S U M 

C U M 
F R E Q P C T P C T 

2 8 4 3 6 4 
1 3 3 1 9 5 

. 1 0 3 

. 3 2 3 

. 6 1 3 
4 . 0 0 0 

1 8 S . 0 0 0 

V A L U E 

M E D I A N 
V A R I A N C E 
S K E W N E S S 
M I N I M U M 

C U M 

FREC! P C T P C T 

3 5 I C O 

3 . 0 0 0 
. 6 7 3 

- . 0 9 1 
l . Q O O 

M I S S T N 7 , C A S E S 

2 2 1 



L I A I S 

C Uj'l 
VALUE FREQ PCT PCT 

1 
2 

MEAN 
MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 

VALID CASES 

4 
9 

7 
16 

3 . 4 4 3 
4.COO 
- . 6 6 1 

. 3 1 4 
5 .00G 

53 

7 
22 

VALUE 

3 
4 

STO ERR 
STD DEY 
S v. KURT 
RANGE 
SUM 

CUM 
FREQ PCT PCT 

14 24 47 
19 33 79 

. 1 5 6 
1 . 1 8 7 

. 6 1 3 
4 . 0 0 0 

2 0 0 . 0 0 0 

VALUE 

5 

MEDIAN 
VARIANCE 
SKEWNS5S 
MINIMUM 

CU :I 

cREQ PCT PCT 

12 21 100 

4 . 0 0 0 
1 . 4 1 0 
- . 4 2 s 
l.OCC 

MISSING CASES 

RESEAR 

VALUE FREQ PCT PCT 

2 
3 

MEAN 
MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 

V A L I D CASES 

2 
3 

3 
14 

4 . " 1 7 
5 . COO 
1 . 2 3 6 

. 3 1 4 
5 . 0 0 0 

33 

3 
17 

VALUE 

4 

CUM 
FREQ PCT PCT 

6 
42 

STD ERR 
STD DEV 
S E KURT 
RAMIE 

SUM 26 

HISSING CASES 

10 23 
72 100 

- 1 1 3 
. 3 6 3 
. 618 

3 . 0 0 3 
2 . 0 0 0 

0 

VALUE 

MEDIAN 
VARIANCE 
SKEWN'SS 
MINIMUM 

CUM 
FREQ PCT P IT 

5 . 0 3 0 
. 7 4 5 

2 . 0 0 

3THAREA 

VALUE FRfQ Pi 
CUM 

0 
1 

MEAN 
MODE 
KURTOSIS 
3 E SKEW 
MAXIMUM 

VALID CASES 

42 72 72 
1 2 74 

. 7 7 6 

. 0 0 0 
- . 1 1 2 

. 3 1 4 
4 . 0 0 0 

58 

VALU: CUM 
"R60 PCT PCT 

3 5 
10 17 

STD -riR . 1 7 4 
STD DEV 1 . 3 2 5 
S E KURT . 6 1 8 
RAMGE 4 . 0 0 0 
SUM 4 5 . 0 0 0 

MISSING CASES 0 

79 
97 

VALUC 

4 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
;?.EQ PCT ?CT 

.DO:-
1 . 7 5 5 
1 . 2 7 3 

SDUNIT 

VALUE FRED ?CT PCT 

1 50 36 86 

MEAN 
MODE 
KURTCSIS 
S c SKEW 
M A X I M U M 

VALID CASES 

1 . 2 2 4 
1 . 0 0 0 
4 . 8 3 2 

. 3 1 4 
3 . 0 0 0 

58 

VALU 1-

STD ERR 
STD SEV 
S E KUR1 

CUM 
FREQ PCT PCT 

9 1 

. 0 7 3 

. 3 9 4 

. 5 1 3 
2.GOO 

7 1 . 0 0 0 

VALUi 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

ICO 
1 . 0 0 0 

. 3 5 2 
2 . 5 0 5 
1 . 0 0 0 

MISSING CASES 
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APRAIS 

VALUE 

i 

MEAN 
MODE 
KURTDSIS 

S E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
FREQ PCT PCT 

9 16 16 
1 . 8 4 5 
2 . 0 0 0 
1 . 8 39 

. 3 1 4 
2 . 0 0 0 

VALUE 

2 

STD ERR 
STD CEV 
S E XURT 

RANGE 
SUM 

CUM 
FR=Q PCT PCT 

49 «4 100 

. 0 4 3 
. . 3 6 5 

. 6 1 8 

1 .000 
1 0 7 . 0 0 0 

VALU! 

MEDIAN 
VARIANCE 
SKEWNESS 

MINIMUM 

CUM 
FREQ PCT PCT 

2 .00C 
. 1 3 3 

- 1 . 9 5 6 

1 .00 3 

MISSING CASES 

NOAPRAIS 

VALUE ! 
ft 
2 

MEAN 
MODE 
KURTT5IS 
S E SKEW 
MAXIMUM 

VALID CASES 

CUM 
:REQ PCT PCT 

49 
2 

84 
3 

84 
28 

. 8 4 5 

. 0 00 
6 . 3 5 5 

. 3 1 4 
S.GOG 

CUM 
VALUE FRED PCT PCT 

4 2 
6 2 

3 9 1 
95 

STD ERR . 2 9 2 
STD DEV 2 . 2 2 3 
S ' KU*T . 6 1 3 
RANGE 9 . 0 0 n 
SUM 4 9 . 0 0 0 

MISSING CASES n 

VALUE 

7 

MEDIAN 
VARIANCE 
SKEWMESS 
MINIMUM 

CUM 
FRSQ PCT PCT 

1 
2 

2 57 
3 100 

. 0 0 0 
4 . 9 4 0 
2 . 6 ? 4 

. 0 0 0 

EFAPRAIS 

CUM 

VALUE FREQ PCT PCT 

0 49 34 34 
M E AN . 2 3 3 
MODE .COO 
KURTDSIS 7 . 3 9 3 
S E SKEW . 3 1 4 
MAXIMUM 3 . 0 0 5 
V A L I D CASES 58 

VALUE 

1 

STD ERR 
STD DsV 
S E KURT 
RANGE 
SUM 

CUM 
FREQ PCT PCT 

. 1 0 4 

. 7 9 5 
. 6 1 0 -

3 . 0 0 0 
1 7 . 0 0 0 

VALU: 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
: ?.sn PCT PCT 

4 7 100 

• 000 
. 6 3 2 

2 . 3 8 9 
. 0 0 0 

MISSING CASES 
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BEENCHN 

VALUE 

1 

j MEAN 
i MODE 
i KURTDSIS 
! S E SKEW 
! MAXIMUM 

V A L I D CASES 

FRED. PCT 

3J 53 

1 .465 
1.0 00 

- 2 . 0 5 2 
. 3 1 4 

2.COO 

CUM 
PCT 

58 

VALUE 

2 

STD ERR 
STD DEV 
S E KURT 
pfi.;j~,E 

MISSING CASES 

CUM 
F R E Q PCT PCT 

27 47 100 

• 066 
. 5 0 3 
. 618 

1-003 
3 5 . 0 0 0 

VALUE 

MEDIAN 
VARIANCE 
SKEWNSSS 
MINIMUM 

FREQ PCT 
CUM 
PCT 

1 . 0 0 0 
. 2 5 3 
. 1 4 2 

1 .000 

CONIND 

VALUE 

1 

MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 
FRE3 PCT PCT 

29 50 5C 

1 .500 
1.0 00 

- 2 . 0 7 3 
. 3 1 4 

2 . 0 0 0 

5G 

VALUE 

2 

STD ERR 
ST"* r~v 
S E KURT 
RANGE 
SUM 

CUM 
"RE."5 PCT PCT 

29 50 IOC 

• 066 
. 5 0 4 
. 613 

1 .000 
3 7 . 0 0 0 

VALUE 

MEDIAN 
VARIANCE 
SKEWHESS 
MINIMUM 

CUM 
FR~3 PCT PCT 

l.iTOO 
. 2 5 4 

1 .000 

MISSING CASES 

E H PCON 

VALUE ! 

1 

MEAN 
MODE 
KURTDSIS 
S £ SKEW 
MAXIMUM 

V A L I D CASES 

:3EQ PCT 

53 91 

1 .172 
1.0 00 
7 . 4 2 0 

. 3 1 4 
3 . 0 0 0 

CUM 
PCT 

9 1 

CUM 
VALUE FREQ PCT PCT 

9 100 

ST!> ER* 
STD DEV 
S E KURT 
RA?IGE 
SUM 

MISSING CASES 

• 074 
. 5 6 6 
. 6 1 8 

2 .00G 
6 3 . 0 C 0 

VALUE 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

l.OOC-
. 5 2 1 

3 . 0 2 7 
1 . 0 0 0 

S A T L I A I S 

VALUE 

1 

MEAN 
MODE 
KURTDSIS 
S E SKEW 
MAXIMUM 

V A L I D CASES 

CUM 

FRSH PCT PCT 

25 43 43 

1.S62 
1 . 0 0 0 

- 1 . 5 6 2 
. 3 1 4 

3.COO 

VALUE 

2 

STD ERR 
STD £EV 
S E KURT 
RANGE 
SUM 

CUM 

FREQ PCT PCT 

16 23 71 

. 1 1 1 

. 8 4 7 

. 6 1 8 
2 . 0 0 0 

1 0 3 . 0 0 0 • 

VALUr 

3 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 

FREQ PCT PCT 

17 29 100 

2 . 0 0 0 
. 7 1 7 
. 2 7 1 

1 . 0 0 0 

MISSING CASES 
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APPENDIX V I I 

DATA AND STATISTICAL ANALYSIS OF MANAGER QUESTIONNAIRES 
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VARIABLE REC START 
I D 1 
102 SEX ASE GRADE 
YREMPLOY STATUS YR JOB STAFF JDBQUAL PROFINST QTHQUAL NEWTECH NEWHACH COMPMACH METEMPLO METSKILL 
METRECRU METRAIN HETEFF UNOEQUIP 
STAFSKIL 
INTROSYS UN0SYST ANXSYST CQNTRIB INCDMP EXTERN SKILPERS INSERV CDRSCOMP INDEM? LEA UNION 
MSC 
COMBIN 
OTHER 
INCORS 
INMET 
AVTIM 
RATECORS EXCORS EXNUMS EXTIM EXRATE FECORS FENUM3 FETIM FERATE BEENCDN EMPCON SATLIAIS 

END OF DATALIST TABLE. 

1 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 35 36 37 38 39 40 41 
42 43 44 45 46 47 48 49 50 51 52 53 54 55 

END 
2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 35 36 37 38 39 .40 41 

42 43 44 45 46 47 48 49 50 51 52 . 53 54 55 

FORMAT WIDTH DEC 

F 
F 

r 
r 

r 
F 
c 
F 
F 

r 

2 2 

c 
p 

c 
F 

r 
F 
r 

1 1 LIST 
THERE ARE 61312 BYTES OF SPSS MPM3 RY A V A I L A B L E 
I 2 l c 4 5 G £ i L 2 O N T I G U D U S * R E * HAS 61224 BYTES.; SPSS IS USING 65536 BYTES OF SYSTEM MEMORY 
THjERb ARE AT LEAST 2031615 BYTES OF SYSTEM MEMORY AVAILABLE. 

1956 BYTES OF MEMORY REQUIRED FOR LIST PROCEDURE 
\ I H \ S A V E ALREADY BEEN ACQUIRED I 1716 BYTES REMAIN TO 3E ACQUIRED. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
c 
0 0 0 0 0 0 
c 
0 0 0 0 .0 0 
c 
0 0 0 0 0 0 
c 
0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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3 
1*7: 

FI:B 
5<> 

lb D 

o 
o 

0 
0 

0 

0 
0 

- a 
»8 

88 
:35 

s 
E 
X 

0 
0 
0 
0 
0 
0 

* l 

0 
0 
0 
0 
0 

« ; 

i $ l l 
1: 
1"': 
i ; 
10 
V 
11 1< 
2C 
z; 
Z':> 
2' 
21 
!(• 
21 
Zi 
2«' 

3: 
3;: 
3-
3< 
3! K 0 3< 

0 3* 
CkO 

0 
• 8 

0 

3 
4C 
4;: 

•NUMB 

SPSS-X RELEASE 2.1 FOR IBM VM/MTS U n i v e r s i t y of Durham 

A G E 
3 
4 
3 
3 
4 
3 
2 
3 
3 
1 
3 
3 
4 
2 
2 

2 
3 
2 
2 
4 
3 
3 
5 
3 
5 
2 
3 
4 
2 
4 
2 
2 
3 
2 
2 
3 
3 
3 
2 
2 
3 
3 

6 R A 
0 

Y P c M M H J S I R J R • N 0 E E E M H T N U E S 0 0 T c M T T T E H D A T N H T Y S B F H it W P E S R T E u F R D P A R T q I Q r M M M K E R T Q S 0 S L T J A u N U A A P I C A E LI K S Y 
0 U 0 F A S A c C C L L R I F I I Y S Y S B F L T L i H H • L U N F P L S T 
5 9 5 2 1 2 1 1 1 1 4 3 3 3 2 1 2 1 2 
5 I 6 2 1 2 2 1 1 1 3 2 3 2 1 1 1 1 1 
5 1 6 1 1 2 2 1 1 1 4 2 3 2 2 1 1 1 1 
3 9 2 2 2 1 2 1 1 1 3 2 2 2 0 1 1 1 1 
5 1 6 2 1 2 2 1 1 1 4 2 3 2 2 1 2 2 1 
4 9 4 2 1 2 2 1 J 1 3 2 3 2 2 1 2 1 1 
4 9 5 2 2 2 1 1 1 1 3 2 3 2 1 1 1 1 2 
3 9 2 •a 2 2 1 1 1 1 4 2 3 1 1 1 4 1 1 
4 8 7 1 1 2 2 1 1 2 0 a. 0 0 0 1 1 1 1 
2 8 2 1 1 2 2 1 1- 3 0 D. 0 0 0 1 1 1 1 
4 8 1 2 1 1 1 1 1 1 3 2 3 2 1 1 1 1 1 
4 6 4 2 1 2 2 1 1 1 2 3 2 2 1 1 1 1 
5 9 6 3 1 2 1 1 1 1 2 2 3 2 2 1 1 1 1 
4 1 4 2 1 2 2 1 1 1 3 3 3 2 2 1 2 2 1 
3 9 3 2 1 2 1 1 1 •> 2 2 2 2 1 2 1 1 
4 9 1 2 1 1 1 3 2 2 2 1 1 1 1 
4 9 2 1 1 1 1 1 1 1 3 2 1 1 2 1 1 1 1 
2 a 3 2 2 2 1 1 x 1 3 2 2 1 2 1 1 1 2 
4 9 2 1 2 2 1 1 4 2 3 2 2 1 1 1 1 
5 2 5 4 1 2 2 1 1 1 2 2 2 2 1 2 2 1 
3 9 1 1 2 ? 1 1 3 2 3 2 2 1 4 "J £. 1 
5 9 3 3 1 2 i 1 1 1 1 2 2 1 2 1 3 2 2 
6 5 5 2 2 2 1 1 1 1 3 2 3 1 2 1 1 1 1 
1 5 2 3 2 2 1 1 1 4 2 2 2 2 1 2 1 1 
4 9 6 1 2 2 1 1 1 2 2 3 2 2 1 1 1 1 

5 2 2 2 2 1 1 1 1 2 2 3 2 a. 1 •* £. 2 2 
5 9 3 1 1 2 2 1 0 3 1 3 2 2 1 1 1 2 
5 9 7 2 1 2 2 1 1 1 4 2 3 2 2 1 1 1 1 
4 1 2 2 1 2 2 1 1 3 2 3 2 2 1 2 1 1 c •* 1 4 5 1 2 2 1 1 1 2 I 2 1 1 1 1 1 1 
4 1 2 2 1 1 2 1 1 1 2 1 1 1 1 1 1 1 2 
4 9 1 2 1 1 1 1 1 1 2 3 t 

a 
2 3 1 1 2 1 

3 3 2 6 2 1 1 1 1 1 2 2 3 2 2 1 2 1 2 
4 8 3 •a 1 2 2 1 1 1 3 3 3 2 2 1 2 2 1 
2 1 3 1 1 2 2 1 1 3 2 2 ? 2 1 1 1 2 
4 1 4 3 1 2 2 1 1 1 3 2 2 2 2 2 1 1 
4 1 2 3 2 2 2 1 1 1 3 3 3 ? 2 1 2 1 2 
4 4 3 1 1 2 2 1 1 1 4 2 2 2 2 1 2 2 2 
2 2 1 2 2 2 2 1 1 3 2 2 2 1 1 4 2 1 
4 2 2 1 2 2 1 1 1 2 1 3 0 0 3 1 1 2 1 
3 1 3 2 2 2 2 1 1 1 3 2 3 2 2 1 2 1 1 
3 2 2 1 2 2 1 1 1 1 3 1 4 3 2 2 3 1 1 

A M X S 
Y 
c 
r 
1 
1 
1 
1 
2 
1 

1 
1 
1 
1 
•> 
1 
1 
2 
1 

c 
0 1 
N N T C R 3 
1 M 
3 P 
1 
1 
1 
2 
2 
1 
1 
1 
2 
1 
2 
2 
2 
2 
2 

2 
2 
2 
7 

2 
1 
1 
1 
2 
2 
2 
1 
2 
1 
2 
3 
2 
3 
2 
1 
2 
2 
1 
1 
2 

1 
1 
1 
2 
2 
1 
1 
1 

1 
2 
1 
1 
1 
2 
2 
2 
2 
1 
1 
2 
2 
1 
1 
1 
2 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 

S 
I L P 
? 
R 
5 
2 
2 1 
1 i 
3 
1 
1 
0 
3 
2 
2 
3 
3 
2 

2 
2 
3 
•N 

J 
1 
2 
2 
2 
1 
2 
1 

2 1 
2 1 1 3 
1 i 

• 3 Ft 3 88 
I 7 I 5 4 :35 

12 
13 

R OF CASES READ = 42 NUMBER DP CASES LISTED = 
5PSS-X RELEASE 2 . 1 FOR IBM VM/HTS U n i v e r s i t y of Durh 

2 
2 
2 
3 
2 
2 
3 
1 
2 
2 

PRECEDING T*SK REQUIRED 0.14 SECONDS CPU TIME; 
FREQUENCIES VARIA3LES=ScX TO SVTLIAIS / 

FORMAT=CONDENSE / STATISTICS 
0 
0 = ALL 

H § R . E . $ S L T r . 6 H 1 6 B Y T E S 0 F S pSS MEM3RY AVAILA5LE. 
;THc LARGEST CONTIGUOUS ARE4 HAS 62416 BYTES. ^SPSS IS USING 65536 3YTES OF SYSTEM MEMORY THERE ARE AT LEAST 2031616 BYTES OF SYSTEM MEMORY AVAILABLE. 

2 
2 
2 
2 
2 3 
2 
3 
0. 
3 0 
0. 1 
2 
2 
2 
2 
2 
1 
1 
1 
3 
2 
2 
1 
2 
* ^ *. 
2 
1 
1 
2 
1 
2 0 
1 
1 0 
1 
? 
2 
0 

2 
2 
1 3 
2 
1 
1 
1 3 3 
1 
2 
1 
1 4 
2 

2 
1 
i 
1 
1 
1 
1 
3 
1 
2 
1 
1 
1 
1 
1 
? 
1 
1 
1 
1 
1 
1 
1 

3 
2 
3 
7. 

1 
1 
2 
2 
3 2 

3 
1 
1 
•3 

2 
4 
4 
1 
1 
1 
2 
1 
1 
2 
1 
2 
2 
2 

1 
2 
1 
2 
1 
1 
2 
4 

4 
3 
5 
3 
2 
3 
3 
3 
4 3 
3 
3 3 3 
4 
2 
2 
2 3 
2 
3 
5 
3 4 
•» 

2 
2 
3 3 
4 
2 
4 
3 
4 
3 
5 
5 

42 

I I c 
N N U 0 
S D N M E E L I M 3 
R M E 0 S I V CQRSCOMP P A N C N 

3 1 
2 Z 3 3 2 3 
2 3 
2 2 3 4 
2 1 
1 3 
2 5 4 2 
2 3 
1 1 
3 1 
1 I 3 2 
2 3 
2 3 
2 2 
1 3 
•s 

1 1 
1 1 1 3 

1.09 SECONDS ELAPSED. 

MEMORY ALLOWS A TOTAL OF • THERE ALSO MAY BE UP TO 5816 VALUES. ACCUMULATED ACROSS ALL VARIA3LSS. 
1454 VALUE LABELS FOR EACH VARIABLE. 

+ 3 FEB 88 

17:54:36 
SPSS-X RELEASE 2 .1 FOR IBM VM/MTS 
U n i v e r s i t y of Durban 
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sex 

CUM 
VALUE FREQ PCT PCT 

1 42 100 100. MEAN MODE RAN5E SUM 
VALID CASES 

1.000 1.00G .000. 42.000 
42 

VALUE 

STD ERR STD DEV MINIMUM 

CUM 
FREQ PCT PCT 

.030 .000 1.0DO 

VALUE 

MEDIAN VARIANCE MAXIMUM 

CUM 
FREQ PCT PCT 

1. 900 • 300 1.000 

MISSING CASES 

AGE 

VALUE 
1 
2 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

1 2 14 33 
2.857 3.000 .284 .365 5.000 

42 

2 36 

VALUE 
3 4 

STD ERR STQ DEV S E KURT RANGE 
SUM 

CUM 
FREQ PCT PCT 

19 45 
6 14 

.134 

.872 

.717 
4.0 00 120.000 

31 95 

VALUE 
5 

ME01AN VARIANCE SKEWNESS MINIMJH 

CUM 
FREQ PCT PCT 

2 5 100 
3. 000 .7 60 . 521 1.000 

MISSING CASES 

GRADE 
CUM 

FREQ PCT PCT 
2 2 12 

VALUE 
1 1 
2 1 
3 5 

MEAN 7.143 MODE. 9.003. KURTOSIS .312 S E SKEW .365 MAXIMUM. 9.000 
VALID CASES 42 

2 5 17 

VALUE 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

1 2 19 1 2 21 8 19 40 
.365 2.364 .717 

3.000 
300.000 

VALU: 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

8 
17 19 60 40 100 

8.0 00 5.589 -1. 261 1.000 

MISSING CASES 

YREHPLOY 
CUM 

VALUE FREQ PCT PCT 
1 1 2 2 
2 4 10 12 

MEAN 3.833 MODE 4.000 KURTOSIS .249 S E SKEW .365 MAXIMUM 6.00D 
VALID CASES 42 

VALUE 
3 
4 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

8 19 31 
18 43 74 

.153 1.057 .717 
5.000 

161.000 

VALUE 
5 6 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT.PCT 

10 24 98 1 2 IOC 
4. 000 1.118 -.561 1.000 

MISSING CASES 
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STATUS 

VALUE FREQ PCT 
CUM PCT VALUE CUM 

FREQ.PCT PCT VALUE FP.EQ CUM 
P.CT .PCT 

• 1 2 3 
11 26 • 4 10 1 2 

26 36 38 
4 
5 3 

1 2 40 3 7 48 5 12 60 
9 17 40 100 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

5.571 9.000 -1.825 .365 9.000 

STD ERR .550 STD DEV 3.562 S E KURT .717 RANGE 8.000 SUM 234.000 

MEDIAM VARIAMCE SKEWNESS MINIMUM 

8.000 12.690 -.232 1.300 

VALID CASES 42 MISSING CASES 0 

fRJOB 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ CUM PCT PCT 

1 2 3 
3 7 14 33 9 21 

. 7 40 62 
4 t; «< 
6 

5 12 74 
4 10 £3 5 12 95 

7 2 5 100 

1EAN 
40DE 
tURTOSIS 
s E SKEW 
4AXIMUM 

3.3S1 2.000 -.653 .365 7. COD 

STD ERR STD DEV S E KURT RANGE SUM 

.252 1.696 .717 6.0 0.0 142.00G 

MEDIAM VARIAMCE •SKEWNESS MINIMUM 

3. 300 2. 876 .656 1.000 

VALID CASES 42 MISSING CASES C 

STAFF 

VALUE FREQ PCT 
CUK PCT VALUE CUM 

FREQ PCT PCT VALUE FREQ CUM 
PCT PCT 

1 
2 

10 24 
22 52 

24 
76 

7 
4 7 17 93 1 2 95 • 5 6 1 1 2 9S 2 100 

IEAN 
4 ODE 
tURTOSIS 
5 E SKEW 
4AXIMUM 

2.143 2.COO 4.237 .365 6.000 

STD ERR STD DEV S E KURT RANGE SUM 

.162 
1.049 
.717 
5.00.0 

90.COO 

MEDIAN VARIANCE .SKEWNESS MINIMUM 

2.000 1.101 1.696 1.000 

IfALID CASES 42 MISSING CASES 0 

J03QUAL 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ 

CUM 
PCT PCT 

1 29 69 69 2 13 31 100 
4EAN^' 4DDE \ CURTQStS 5 E SKEW UXIMUM 

1.310 1.000 -1.335 .365 .2.0C3 

STD ERR STD DEV S E KURT RANGE SUM 

.0 72 .468 .717 1.000 55.030. .. . 

MEDIAM VARIANCE SKEWNSSS MINIMUM 

1.0 00 .219 .855 
1.000 . 

YALID CASES 42 MISSING CASES 0 
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PROFINST 

VALUE 
1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

6 14 14 
1,857 2.000 2.606 .365 2.COO 

VALUE 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

36 86 100 
.055 .354 .717 

l-COC 7B.0OC 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

2.000 .125 -2.118 1. 000 

42 MISSIM& CASES 

OTHQUAL 

VALUE CUM 
FREQ PCT PCT 

16 38 38 MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

1.619 2.COO -1.631 .365 2.000 
42 

NEWTECH 

VALUE 
1 

MEAN MODE RANGE SUM 

VALUE 

STD ERR STD DtV S E KURT RANGE 
sm 

CUM 
FREQ PCT PCT 

42 100 100 
1-000 1.C00 .000. 42.000 

CUM 
FREQ PCT PCT 

26 62 100 
.076 .492 .717 1.000 68.00.0 

MISSING CASES 

VALUE 

STD ERR 
STD DEV 
MINIMUM 

CUM 
FREQ PCT PCT 

.000 .000 
l . o a o 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

. 242 -. 309 1.000 

VALUE 

MEDIAN VARIANCE MAXIMUM 

CUM 
FREQ PCT PCT 

1.000 
. 000 
1-000 

VALID CASES 4-2 MISSING CASES 
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NEWMACH 
CUM 

VALUE FREQ PCT PCT 
1 41 98 98 MEAN MODE 

KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

1.024 l.OCO 42.CCD. .365 2.OG0 
42 

VALUE 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 

.024 .154 .717 1.000 43.000 

VALUE 

MEDIAM VARIANCE SKEUNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 .024 S. 481 
1. 000 

MISSING CASES 

COMPMACH 

VALUE CUM 
FREQ PCT PCT 

0 
1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

1 
38 

2 
90 

1.071 1.00 3 13.920. .365 3.000 
42 

2 
93 

VALUE 
2 
3 

STO ERS STD PEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

2 
1 5 98 

2 100. 
.063 .407 .717 3. COO 45.000 

VALUE 

MEDIAN VARIANCE SKEWMESS MINIMUM 

CUM 
FRcQ PCT PCT 

1.000 .166 2. 864 .000 

MISSING CASES 

METEMPLO 

VALUE 
0 1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

2 5 2 5 
2.762 3.000 1.521 .365 4.000 

42 

5 10 

VALUE 
2 3 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

3 
22 19 

52 
29 SI 

.152 .933 .717 4.000 116.000 

VALUE 

MEDIAN VARIANCE SKEWMESS MINIMJM 

CUM 
FREQ PCT PCT 

8 19 10 0 
3. 000 . 966 -1.109 .000 

MISSING CASES 

METSKILL 
CUM 

FREQ PCT PCT 

1 0 

VALUE 
0 2 
1 4 

MEAN 1.95 2 MODE 2.000 KURTOSIS 2.627 S E SKEW .365 MAXIMUM 3.000 
VALID CASES 42 

5 14 

VALUE 
2 3 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 

30 71 86 6 14 100 
.102 .651 .717 

3.000 82.00.0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

2. 000 .437 •1.015 .000 

MISSING CASES 
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METRECR.U 

VALUE 
0 1 

MEAN 
MODE 
XURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

3 2 7 
5 

2.405 3.000 1.901 .365 3.00D. 
42 

7 12 

VALUE 

3 
STO ERR STO DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

12 29 40 
25 60 100 

i l 3 7 .835 .717 3.000 101.000 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

3.000 .733 -1.580 .000 

HISSING CASES 

METRAIN 

VALUE CUM 
FREQ PCT PCT 

0 
1 

MEAN MODE 
KURTDSIS S E SKEW MAXIMUM 
VALID CASES 

3 7 7 17 7 
24 

1.73B 2.000 1.7SC .365 3.000 
42 

. CUM 
VALUE FREQ PCT PCT 

2 30 
3 2 

71 95 5 ICO 
STD ERR STD DEV S S KURT RANGE SUM 
MISSING CASES 

.103 .665 .717 3.000 73.000 
0 

VALU! 

MEDIAN VARIANCE SKEWNESS MINIMUM 

FREQ PCT CUM PCT 

2. 000 .442 -1.221 .300 

METEFF 
CUM 

FREQ PCT PCT VALUE 
0 3 7 
1 S 19 

MEAN 1.733 MODE 2.000 KURTOSIS 1.164 S E SKEW .365 MAXIMUM 3.COO 
VALID CASES 42 

7 
26 

CUM 
VALUE FREQ PCT PCT 

2 28 
3 3 

67 
7 

93 100 
STO ERR .103 STD DEV .701 S E KURT .717 
RANGE 3.00.0 SLIM 73.000 
MISSING CASES 0 

CUH 
VALUE FREQ PCT PCT 

MEDIAN VARIANCE SKEWNESS MINIMUM 

2.000 .491 927 .000 

UNDEQUIP 

VALUE 
1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

GUM 
FREQ PCT PCT 

40 95 95 
1.048 1.0CO 18.296 .365 2.000 

42 

VALUE 
2 

STD ERR STO DEV S E KURT RANGE SJM 
MISSING CASES 

CUM 
FREQ PCT PCT 

5 100 
.033 .216 .717 1.000 44.000 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 . 046 -4.408 1.000 
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STAFSKIL 

VALUE 
1 
2 

MEAN 
MODE 

CUM 
FREQ PCT PCT 

KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

22 52 
15 36 
1.667 
1.000 
1.591 .365 4.OG0 

42 

52 
88 

CUM 
VALUE FREQ PCT PCT 

3 2 
4 3 

5 93 
7 100 

STD ERR .135 STD DEV .874 
S E KURT .717 RANGE 3.000 SUM 70.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE 
SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

l.OCO 
.764 

1. 414 
1. 000 

INTROSYS 

VALUE 
1 

MEAN MODE KURTOSIS S E SKEW MAXIMUM 
VALIO CASES 

CUM 
FREQ PCT PCT 

31 74 74 
1.262 1.000 -.777 .365 2.000. 

42 

VALUE 
2 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

11 26 100 
.069 .445 .717 1.000 53.000 

VALUi 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1. DCO . ISC 1.1 24 

MISSING CASES 

UNDSYST 

VALUE 
1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

CUM 
FREQ PCT PCT 

31 74 74 
1.262 1.003 -.777 .365 2.000 

VALUE 
2 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

11 25 100 
.069 .445 .717 1.000 53.000 

VALUE 

MEDIAN. VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1. DOG 
. 19? 

1.124 
1.000 

VALID CASES 42 MISSING CASES 

ANXSYST 

VALUE 
1 

MEAN MOOE 
KURTOSIS S E SKEW MAXIMUM 

CUM 
FREQ PCT PCT 

23 67 67 
1.357 1.000 
.255 .365 3.000 

VALUE 
2 

STD ERR STO DEV S E KURT RANGE SUM 

CUH 
FREQ PCT PCT 

13 31 98 
• o e 2 .533 .717 2.000 57.000 

VALUE 
3 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

.1 2 10 0 
1. 3.00 . 234 1.119 1. ?C0 

VALID CASES 42 MISSING CASES 
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COMTRIB 
CUH 

VALUE FREQ PCT PCT 
1 15 36 36 

MEAN 1.690 
MODE 2.000 KURTOSIS -.549 S E SKEW .365 MAXIMUM 3.000 
VALID CASES 42 

VALUE 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 

25 60. 95 
.087 .563 .717 2.000 71.000 

VALU! 

MEDIAN VARIANCE SKEUNESS MINIMUM 

CUM 
FREQ PCT PCT 

2 5 100 2.0CD 
.316 
.0 42 

1.000 
MISSING CASES 

INCDMP 

VALUE 
1 

MEAN MODE KURTOSIS S E SKEW. MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

22 52 52 
1.476 1.000 -2.092 .365 2.000 

42 

VALUE 
2 

STD ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 
2G 48 1G0 

.078 .505 .717 1.C00 62.000 

VALUE 

MEDIAN! VARIA?JCE SK5WNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 .256 .099 l.OCO 

MISSING CASES 

EXTERN 

VALUE 
1 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

CUM 
FREQ PCT PCT 

9 21 21 
1.8S1 2.000 
.376 .365 3.000 

VALUE 
2 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 
. 29 69 90 

.085 .550 .717 2.000 79.00C 

VALUi 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

4 10 100 
2. 0 00 . 303 -. 077 1.0 00 

VALID CASES 42 MISSING CASES 

SKILPERS 
CUM 

FREQ PCT PCT 
2 

26 

VALUE 
0 1 
1 11 

MEAN 1.881 
MODE 2.000. KURTDSIS -.236 S E SKEW .365 MAXIMUM 3.000 
VALID CASES 42 

2 
29 

VALUE CUM 
FREQ PCT PCT 

22 3 52 81 19 100 
STD ERR .114 STD DEV .739 
S E KURT .717 RANGE 3.000 SUM 79.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

2.000 . 546 
-.186 . 000 
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INSERV 
CUM 

VALUE FREQ PCT PCT 
1 34 81 81 MEAN MODE 

KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

1.214 1.000 4.213 .365 3.COG 
42 

VALUE 

STO ERR STD DEV S E KURT RANGE SUM 

CUM 
FREQ PCT PCT 

7 17 98 
.073 .470 .717 2.000 51.000 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1 .2 100 
1.000 • 221 2. 154 1.000 

MISSING CASES 

CORSCDMP 

VALUE CUM 
FREQ PCT PCT 

8 19 19 11 26 45 
0 1 

MEAN 1.429 
MODE 2.003. KURTOSIS -.768 S E SKEW .365 MAXIMUM 3.000. 
VALID CASES 42 

VALUE CUM 
FREQ PCT PCT 

20 3 43 93 7 100 
STD ERR .137 
STO DEV .887 S E KURT .717 RANGE 3.000 SUM 60.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FRED. PCT PCT 

2.000 .787 323 

INDEMP 

VALUE 
1 2 

MEAN MODE KURTOSIS 
S E SKEW 
MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

27 64 
10 24 
1.500 1.000 1.640 *365 4.000 

42 

64 
88 

CUM 
VALUE FREQ PCT PCT 

3 4 
4 1 

10. 93 
2 100 

STD ERR .119 STD DSV .773 
S E KURT .717 
RANGE 3.000 SUM 63.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKtWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1. 0C0 . 593 1. 497 1.000 
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1 1 — -

LEA 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FR EQ CUM PCT PCT 

1 
2 

15 36 
16 38 

36 
74 3 

4 7 17 90 
4 13 100 

MEAN 
MODE 
KURTOSIS 
S E SKEW 
MAKIMUM 

2.000 
2.COO 
-.406 
.365 

4.000 

STD ERR 
STD DEV 
S E KURT 
RANGE 
SUM 

.149 

.963 

.717 
3.000 

84.000 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMJM 

2.000 
. 327 
. S89 

1.3 0C. 

VALID CASES 42 HISSING CASES 0 

UNION 

VALUE FREQ PCT 
CUM 
PCT VALUE CUM 

FREQ PCT PCT VALUE FR EQ CUM 
PCT PCT 

1 
2 1 2 9 21 2 24 3 4 19 45 69 

8 19 38 5 5 12 IOC 
MEAN 
MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 

3.167 
3.000 
-.269 
.365 

5.000 

STO ERR 
STD DEV 
S E KURT 
RANGE 
SUM 

.152 

.986 

.717 
4.000 

133.000 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMJM 

3. 000 
. 372 
. 291 

1.000 

VALID CASES 42 MISSING CASES 0 

MSC 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ CUM 

PCT PCT 
1 
2 

10 24 
18 43 24 

67 3 4 13 31 92 
1 2 100 

MEAN 
MODE 
KURTOSIS 
S E SKEW 
4AXIMUM 

2.US 
2.000 
-.780 
.365 

4.000 

STD ERR 
STD DEV 
5 E KURT 
RANGE 
SUM 

.124 

.803 

.717 
3.03C 

39.000 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMJM 

2. 000 
. 544 
.374 

1.000 

VALID CASES 42 MISSING CASES 0 

:OMBIN 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FR EQ 

CUM 
PCT PCT 

; 1 
2 10 24 

1 1 26 
24 
50 3 4 19 45 95 

1 2 98 5 1 2 100 
MEAN 2.333 STD ERR .147 MEDIAN 2. 5 00 
MODE 
KURTOSIS 
5 E SKEW 
MAXIMUM 

3.000 
-.039 
• 365 

5.CG0 

STD DEV 
S E KURT 
RANGE 
SUM 

.954 

.717 
4.00C 

98.000 

VARIANCE 
SKEWNESS 
MINIMUM 

. 9 1 1 

.151 
1.000 

VALID CASES 42 MISSING CASES 0 
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OTHER 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ CUM PCT PCT 

0 1 30 71 1 2 71 
74 2 3 10 24 98 

1 2 100 
MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

.571 .000 
-.361 • 365 
3.0C0 

STD ERR .145 STD DEV .941 S E KURT .717 RftNGE 3.000 SUM 24.000 

MEDIAN VARIANCE SKEWNESS MINIMUM 

.000 .885 1.163 .300 

VALID CASES 42 MISSING CASES q 

INCDRS 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ CUM PCT PCT 

1 
2 

15 36 
11 26 36 62 3 

4 8 19 81 
6 14 95 7 2 5 10 0 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

2.357 
1.000 
2.563 
• 365 

7.000 

STD ERR STD DEV S E KURT RANGE SJM 

.231 1.495 

.717 6.000 99.000 

MEDIAN VARIANCE SKEWNESS MINIMUM 

2. OOP 
2.235 
1. 463 
1.000 

VALID CASES 42 MISSING CASES 0 

INHET 
CUM CUM CUM 

VALUE FREQ PCT PCT VALUE FREQ PCT PCT VALUE FREQ PCT PCT 
0 1 15 36 6 14 36 50 2 

3 15 36 86 
4 10 95 4 2 5 10 G 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

1.333 .000. -.773 .365 
4.000 

STD ERR STD DEV S E KURT RANGE SJM 

.186 1.203 

.717 4.000 56.0C0 

MEDIAN VARIANCE SKEWNESS MINIMUM 

1.500 1.447 .369 .000 

VALID CASES 42 MISSING CASES 0 

AVTIM • 

VALUE FREQ PCT CUM PCT VALUE CUM 
FREQ PCT PCT VALUE FREQ CUM PCT PCT 

0 1 17 40 1 2 40 43 2 3 20 43 90 3 7 98 4 1 2 100 
MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 

1.286 2.000, -1.131 .365 4.000 

STD ERR STD DEV S E KURT RANGE SJM 

.178 1.154 .717 
4.000 54.000 

MEDIAN VARIANCE SXEWNESS MINIMUM 

2.000 1. 331 .104 .000 

VALID CASES 42 HISSING CASES 0 
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RATECORS 
CUM 

VALUE FREQ PCT PCT 
0 17 40 40 
1 7 17 57 

MEAN 1.095 
MODE .003 
KURTOSIS -.506 
S E SKEW .365 
MAXIMUM 4.00D 
VALID CASES 42 

VALUE 
2 3 

STD ERR STD DEV S E KURT RftNGE SUM 

~„ ^ CUM FREQ PCT PCT 
16 38 1 2 

.163 
1.055 
-717 

4.000 
46.000 

95 
98 

VALUE 
4 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1 2 100 
1.000 
1.113 
.457 
. 000 

MISSING CASES 

EXCORS 
CUM 

VALUE FREQ PCT PCT 
1 25 60 60 MEAN 

MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 
VALID CASES 

1.405 
1.0C0 

-1.932 
.365 

2.000 
42 

EXNUMB 

VALUE 
0 2 

MEAN 
MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 
IVALID CASES 

CUM 
FREQ PCT PCT 

17 18 40 40 43 83 
1.571 
2.000 
3.183 
• 365 

7.000 
42 

CUM 
VALUE FREQ PCT PCT VALUE 

STD ERR SID DEV S E KURT RANGE SUM 

17 40. 100 
.077 .497 .717 1.000 59.000 

MISSING CASES 

VALUE FREQ PCT PCT 
3 4 

STD ERR 
STD DEV 
S E KURT 
RANGE 
SUM 
MISSING CASES 

4 
1 10 93 

95 
• 262 

1. 699 
. 717 

7. COO 
66.000 

MEDIAN VARIANCE SKcWNESS MINIMUM 

VALUE 

MEDIAN 
VARIAMCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

1.0C0 
. 247 
.*03 

1.000 

FREQ PCT CUM PCT 
5 100 

2. 000 
2.835 
1. 471 
.000 

EXTIM 

VALUE 
0 1 

MEAN 
MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

17 40 40 
2 5 45 
1.571 
.000 

-.458 
.365 

5.000 
42 

CUM 
VALUE FREQ PCT PCT 

3 3 33 79 
7 86 

STO ERR STD DEV S E KURT RANGE SUM 
MISSING CASES 

.246 
1.595 
.717 

5.00.0 66.000 

VALUE FREQ 

MEDIAM 
VARIAMCE 
SKEWNESS 
MINIMUM 

CUM PCT PCT 
3 
3 

7 
7 

93 
100 

2. 000 2. 544 . 67£ .000 
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EXRATE 
CUM 

FREQ PCT PCT 
40 
21 

VALUE 
0 17 
1 9 

MEAN 1.04S MODE .000 
KURTOSIS 2.493 S r SKEW .365 
MAXIMUM 5.COO 
VALID CASES 42 

40 
62 

CUM 
VALUE FREQ PCT PCT 

2 15 5 1 36 98 2 ICO 
STD ERR .167 
STD DEV 1.0S1 
S E KURT .717 
RANGE 5.000 
SUM .44.000 
MISSING CASES 0 

VALUE 

ME01AN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

1.000 1.168 1. US .000 

FECORS 

VALUE 
1 

MEAN MODE 
KURTOSIS 
S E SKEW 
MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

12 12 
1.881 
2.000 
4.153 
.365 

2.000 
42 

VALUE 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 
. 37 8.8 ICO. 

.051 

.328 

.717 
1.000 

79.000 

VALUE 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

C'J M 
FREQ PCT PCT 

2. 9 00 
.107 

•2.441 
l.OCO 

MISSING CASES C 

FENUMB 

VALUE 
0 
1 

MEAN 
MODE 

CUM 
FREQ PCT PCT 

KURTOSIS 
S E SKEW 
MAXIMUM 
VALID CASES 

36 
1 

86 
2 

.286 

.000 
5.039 
.365 

3.000 
42 

86 
88 

CUM 
VALUE FREQ PCT PCT 

2 4 
3 1 

STD ERR 
STD DEV 

10 9S 
• 2 100 
.114 
.742 

S E KURT .717 
RANGE 3.00C 
SUM 12.000 
MISSING CASES 0 

VALUE 

MEDIAN 
VARIANCE 
SKEWNESS 
MINIMUM 

CUM 
FREQ PCT PCT 

.000 . 551 
2. 4S7 
. 0.0 0 
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FETIM 
CUM 

VALUE FREQ PCT PCT 
0 37 38 88 

MEAN .571 MODE .000 KURTOSIS 4.392 S E SKEW .365 MAXIMUM 5.000 
VALID CASES 42 

CUM 
VALUE FRcQ PCT PCT 

4 1 2 90 
STD ERR .244 STD DEV 1.579 S E KURT .717 
RANGE 5.00C SUM 24.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

4 10 10G 
.0 00 

2. 495 
2.475 
.000 

FERATE 

VALUE 
0 1 

MEAN 
MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

37 88 88 
3 7 95 
.214 
.000. 19.942 .36-5 4.0CO 

42 

CUM 
VALUE FREQ PCT PCT 

2 1 4 1 2 93 2 1G0 
STD ERR .111 
STD OEV .717 S £ KURT .717 
RANGE 4.000 SUM 9.000 
MISSING CASES 0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FREQ PCT PCT 

. 0 00 .514 4. 243 .000 

SEENCON 

VALUE 
1 

MEAN MODE KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

CUM 
FREQ PCT PCT 

6 14 14 
1.857 2.000 2.606 .365 2.000. 

42 

VALU: 

STD ERR STD DEV S E KURT RANGE SJM 

CUM 
FREQ PCT PCT 

36 86 100 
.055 .354 .717 

1.000 73.00.0 

VALUE 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FRE3 PCT PCT 

2. 000 .125 -2.118 1.000 

MISSING CASES 

EMPCON 

VALUE FREQ PCT PCT 
1 37 88 68 

MEAN MODE 
KURTOSIS S E SKEW MAXIMUM 
VALID CASES 

1.214 1.000 5.362 • 365 3.003 
42 

CUM 
VALUE FREQ PCT PCT 

STD ERR .094 
STD DEV .636 S E KURT .717 
RANGE 2.000 SJM 51.000 
MISSING CASES 0 

90 
VALUE 

3 

MEDIAN VARIANCE SKEWNESS MINIMUM 

CUM 
FRE3 PCT PCT 

4 10 IOC 
1. 000 . 368 2.631 1.000 
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