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A development a-puraisal. £rom the management viewpoint of the use of 
cost-henefit analysis techniques i n in-campaaay ixe^riirip. avaluations 

ABSTRACT 

The thesis takes the economist's concept of cost-henefit analy­

sis and subjects i t to a * developmental appraisal', ftrom the manage­

ment viewpoint and i n respect of 'in-compaaiy training'. I n so doing 

i t seeks to explore the contribution that the broad concept, when 

applied to training evaluation, can make to maiiagement decision 

making. 

The thesis concludes from an appraisal of the cost-benefit con­

cept that differences when i t i s applied to in-company tra i n i n g com­

pared with the economists t r a d i t i o n a l 'macro' usage, merit a different 

l a b e l , •investment appraisal' of training. The place of the concept 

i n t r a i n i n g evaluation i s then explored and i n use i t i s shown to be 

subject to a great many constraints. The thesis proposes that these 

constraints be translated as opportunities within a 'new' framework 

which seeks to consider training evaluation from the management 

viewpoint. ^Qiis framework proposes a twin role for evaluation: the 

conventional one of feedback to the trainer and organisation; and an 

additional one of i d e n t i f i c a t i o n of the key 'supportive' systems 

needed to meet the objectives of a particular programme. 

To test these roles a dichotomy i s proposed between l^ogrammed 

and non-Programmed tr a i n i n g decisions, within which a c l a s s i f i c a t i o n 

of types of t r a i n i n g i s suggested. The investment appraisal concept 

i s then applied to evaluations within each of these decision 

categoid.es. ThB non-Frogrammed decision evaluation i s conducted i n 

an operative t r a i n i n g situation i n a r o l l i n g m i l l i n the steel 

industry; the Programmed Decision evaluation i s applied to a junior 



operative training prograjnme i n several steel compaaies. The thesis 

concludes from the results of the experijnents that a useful 

me-Uiodology has "been devised and that the major contrihution of the 

application of the concept i n practice i s the opportunity i t gives 

hoth f o r the i d e n t i f i c a t i o n of l i n e management contribution to the 

success of t r a i n i n g and obtaining of t h e i r involvement. 



A DEVELOBENTAL APPRAISAL PROM THE MAMG-EMENT VIEWPOINT 
•0P THE USE OP COST-BENEFIT ANALYSIS TECHNIQUES 

IN IN-CQMPANY TRAINIM5 EVALUATIONS 

Pages 

IBEPACE i - i v 

PART I -
CHAPTER I , Developing a Pramework for 
Understanding the Scope of Cost-Benefit 
Approaches i n Evaluation of ̂ Braining 1 - 4 9 

CHAPTER I I . An Overview of the Research 
Methodology 50 - 61 

PART I I - Non-Programmed Training Decisions 

CHAPTER I I I , Developing an Investment 
Appraisal Approach 62 - 117 

PART i n - Evaluating Programmed Training Decisions 
CHAPTER IV. Introduction - The Basic 
Objectives and the Choice of Establishments 
fo r Investigation 118 - I 5 0 

CHAPTER V. Analysis of the Significance of 
the Life of the Investment (Job Tenure) f o r 
Programmed Training 3Bvaluation I5I - 170 

CHAPTER VI. Evaluation of Factors Influencing 
the Productivity of the Training Programme I 7 I - 209 

PART IV -

CHAPTER V I I . Summary and Conclusions 210 - 219 



APEEHDICES 

CHAPTER I I I 

APEEKDIX 1 Results of analysis of s h i f t records on 
stoppage time i n the m i l l . 

" 2 Checklist used to i d e n t i f y major problem 
areas and operative contribution to 
problem. 

I t 

I I 

5 Summary of results of interviews with m i l l 
manager, assistant manager, engineers, 
s h i f t managers and foremen, to isolate 
causes of unscheduled stoppages i n various 
areas of the plant. 

4 Questiorniaire used i n Operative Enquiry, 

5 Report and recoimnendations to the management 
following the Enquiry among operatives i n 
the m i l l . 

6 Brief Summary of Training Action KLan. 

7 Estimating the costs and benefits of the 
Prograunn©. 

8 The Training Programme Implemented. 

9 Summary of time allocated to preparation and 
implementation of training. 

10 Calculation of Costs and benefits, post 
training. 

CHAPTER IV 

APEENDIX 1 Major characteristics of establishments. 

*» 2 A description of the labour model areas i n 
which the establishments operated. 

CHAPTER V 

APPENDIX 1 Tables 1 - 7 . 

t t 

n 

n 

I I 

tt 



CHAPTER VI 

APPENDIX 1 Checklist f or background information to 
be noted/obtained when v i s i t i n g 
establishment. 

n 2 Junior Operative Interview Schedule < 

5 Tables 1 - 21. 

CHAPTER V I I 

APIEHDIX 1 Problem Solving and Investment Appraisal 
approach to training. A guide f o r the 
Training Officer, 



A DEVELOPMENT APPRAISAL PROM THE MANAGEMENT VIEWPOINT OP 
THE USE OF COST BENEFIT ANALYSIS TECHNIQUES IN 

IN-COMPANY TRAINING EVALUATIONS 

HflSFACE 

As the t i t l e sijggests the overall objective of this thesis i s 

to explore the relevance of cost benefit analysis to the evaluation 

of tr a i n i n g . There are, however, three key phrases i n the t i t l e 

which modify considerably t h i s objective and therefore merit further 

explanation. The f i r s t i s "developmental appraisal"; the second i s 

"from the management viewpoint"; and the t h i r d i s "in-corapany 

training". 

The expression "developmental appraisal" enrphasises that the 

research begins with taking a well established economic concept, i , e , 

cost benefit analysis and seeks to develop and appraise i t s value 

w i i M n a very specific context, "From the management viewpoint" 

sets the c r i t e r i o n f o r evalmtion of that use, namely that i t should 

be primarily irelevant to management decision making (as opposed to 

trainer decision making). Fina l l y , "in-company training" provides 

the context and serves to emphasise that the expression "cost bene­

f i t analysis" i s being used rather outside of i t s t r a d i t i o n a l public 

sector context, a point which i s recognised later when a different 

nomenclature i s adopted. I t should also be noted that a l t h o u ^ this 

thesis begins with an accepted economic concept i t does not operate 

wi t h i n an accepted disciplinary framework such as economics, 

sociology, psychology or even organisational theory but seeks to pro­

vide an integrative framework of i t s own drawing from a number of 

disciplines* 

Concern with measuring the costs and benefits of training to 

the f i r m i s not new - there have been several researches on thi s 
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theme. The emphasis, however, i n th i s research i s placed on the 

value of the approach as a "live'* evaluational and operational tool 

of the manager as well as the trainer. This i n turn relates to the 

author's acceptance of the inrportance of seeking ways of increasing 

management involvement i n training i n the context of current national 

manpower and training policies. The d e f i n i t i o n of tra i n i n g used i n 

the research i s the broad one preferred by Hesseling; "Training i s a 

systematic e f f o r t to create learning s i t u a t i o n s " . I t thus 

embraces both education and development. 

The thesis i s divided into four parts. I n Part I the deriva­

t i o n of the direction of the empirical work i s described from a review 

of the research undertaken i n the f i e l d of cost benefit analysis and 

a discussion i f i t s relevance to evaluation studies. "From, this i s 

drawn iHae overall framework for the research. There follows a short 

discussion of certain broad aspects of research methodology. Part 

I I describes the development of an "investment appraisal" approach 

to training conducted i n a rod and bar m i l l owned by the B r i t i s h 

Steel Co2T)oratlan. Part I I I demonstrates a broader approach to the 

evaluation of tra i n i n g which i s broadly derived ftom the cost bene­

f i t concept. The f i n a l section Part IV brings together the findings 

i n a conclusion about the role of investment appraisals of training 

and t h e i r use f o r evaluation purposes. 

The research i s based on work undertaken while the author was 

working on a research project financed by the Iron and Steel 

Industry Training Board (l.S.I.T.B,), The Board are thanked for 

their support. This dissertation makes use of three of the papers 

produced by the author f o r the Board. The research on which 

these papers were based was undertaken en t i r e l y by the author the 

only assistance being that involved i n interviewing and, of course. 
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t h r o u ^ discussion with colleagues. Interviewers used were recruited 
on a casual basis and trained by the author. The research i s essen­
t i a l l y action oriented and was designed to form a basis for decision 
making by the I.S.I.T.B. I t employs both t r a d i t i o n a l survey tech­
niques and an action research approach. 

I t should be noted that the bulk of the empirical work was 
Tmdertaken i n 1970/71. The I.S.I.T.B. have, however, continued to 
provide support for development of the investment appraisal approach 
and many of the ideas discussed are of more recent origin. Part of 
the work \mdertaken has been published i n an a r t i c l e i n "European 
T r a i n i n g " . T h e approach outlined i n Part I H has also been d i s ­
cussed b r i e f l y by Hamblin i n "Evaluation and Training".^'^^ Part of 
the l i t e r a t u r e review therefore post-dates the empirical work. The 
degree to which the basic thinking behind the approach was, however, 
developed means that i t has dated l i t t l e although there have been 
many developments i n the f i e l d of evaluation research i n the i n t e r ­
vening years. 

The research ought to be viewed i n i t s h i s t o r i c a l perspective 
vis-a^vis the predominant thinking i n the Indu s t r i a l Training Boards 
at the time. The early 1970's were a time of great uncertainty f o r 
the Boards, The grant/levy policies which had been the basis on which 
they had encouraged the development of training i n the industries 
for which they were responsible were coming -under attack as no 
longer relevant and the Boards were -under some considerable pressure 
to demonstrate t h e i r r e a l impact on the effectiveness and efficiency 
of B r i t i s h industry. I t i s therefore no accident that at the time 
the I.S.I,T,B., and other Boards, were very interested i n any 
approach that could "prove" that t r a i n i n g pays. Their major pre­
occupation indeed was to undertake a ntmber of before and after 
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studies t o , hopefully, demonstrate t h i s point. The research work, 

however, points to the conclusion that the value of such studies may 

be lim i t e d i n re l a t i o n to the objectives that lay behind the i n i t i a l 

commissioning of them and that the main value of the approaches out­

lined may be as a vehicle f o r obtaining the involvement of management. 



PART I -

liBVELOPDiS A PRAMEtfORK KH TOMtSTANDIUG THE SCOPE OF 
COST-BENEFIT APPROACHES IN EVALUATION OP TRAIHUSG 

CHAPTER I 

INTROBfUCTION 
The central purpose of t h i s introductory chapter i s to provide 

a framework wit h i n which the experimental evaluation studies 

described i n Parts I I and I H can be j u s t i f i e d and understood. The 

relevance of cost-benefit analysis i n general and then "investment 

appraisal" i n particular to evaluation of training i s f i r s t defined 

and. i t s place i n the evaluation hierarchy discussed. After a review 

of the methodological and control problems of evaluations of t h i s 

nature a framework i s proposed wit h i n which the xise of investment 

appraisal approaches might be reviewed i n terms of t h e i r relevance 

to both manager and trainer. A major d i s t i n c t i o n i s then made 

between Programmed and Non-Programmed decisions about t r a i n i n g . The 

evaluation experiments <^osen are shown to l i e one i n each of these 

categories. 

liEFININS TERMS; TBE MEANING OP COST BENEFIT ANALYSIS AS APPLIED TO 
TRAINING 

Cost benefit analysis i s a method of evaluating investment. 

The term i s commonly used by economists to describe "a technique of 

analysis that i s designed primarily to achieve the most e f f i c i e n t 

allocation of resources "by taking into account a l l relevant costs 

azid benefits". This techniqiie i s conventionally xised to evaluate 

investments when the product or service to be produced i s not sold 

i n a "free" market and the price i s therefore not subject to the 

normal vagaries of supply and demand and/or i n cases where the exist­

ence of extemaal economies and diseconomies and market inrperfections 
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mean that an allocation of resources on the basis of market price 
(2) 

alone may be i n e f f i c i e n t , ^ ' I t i s most frequently employed there­

fore, to evaluate public investment expenditures - but on specific 

projects or a c t i v i t i e s where the problems of enumerating and measur-

ing costs and benefits can be constrained to reasonable proportions.^ ' 

Ifeny cost-benefit analyses have been undertaken i n the f i e l d of 

education and t r a i n i n g , p a r t i c u l a r l y i n the 1960*s when stimulus 

was provided by the interest and concem of governments i n education 

and training as the residual factor i n economic growth, Within 

the s t r i c t d e f i n i t i o n of cost-benefit analysis outlined above the 

analytical t o o l can be applied to a variety of situations depending 

on who i s viewed as bearing the cost and who i s the beneficiary. 

The Department of Enrployment and Productivity Booklet on "Cost-

Benefit Aspects of Manpower Re-training" notes three purposes to 

which i t m i ^ t be put as follows: 

,,, "to evaluate the costs and benefits accruing to 
(7) 

individuals who actually tmdergo re-training".^ ' 

,., " to measure costs and benefits that accrue to the 

economy as a w h o l e , T h i s does not simply involve 

the aggregation of individual costs and benefits, 

since the costs that are r e a l vb&n seen from the 

point of view of the economy may involve no cost to 

the individual; s i m i l a r l y , benefits that accrue to 

individuals need not accrue to society." 

.,, "to evaluate costs and benefits to the government as 

a r e s u l t of government investment i n manpower re­

t r a i n i n g , " 

The term cost-benefit analysis i s also frequently -used within 

the context of the operations of the private company to describe the 
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r a t i o between costs and benefits i n a managed cost area.^^^^ Within 

the f i r m certain of the conditions pertaining to the economist's use 

of cost benefit analysis as defined above may be evident, i n 

particular, the absence of a market price for certain of the firm's 

functional inputs. The training department i s one such input.^^^^ 

There are a wide variety of situations to which cost benefit 

analysis might be applied. I t i s f o r example possible to apply t h i s 

technique to evaluate the a c t i v i t i e s of the Industrial Training 

Boards (l.T.B.'s). I n such an analysis the costs of running an 

organisation such as an I.T.B. would be set against the benefits, net 

of any incremental costs incurred by firms, or colleges, etc. to be 

derived from increases i n the quantity and quality of sk i l l e d man­

power which could be estimated not to have occurred without the 

stimulus of the Board. I t needs l i t t l e r e f l e c t i o n on thi s exanrple to 

recognise that the problems of defining and estimating the relevant 

costs and benefits i n t h i s case and i n most of the situations which 

coae under the umbrella of the categories described above are many 

and varied. ^̂ ^̂  

I t i s possible to draw a more or less clear dlstineticm between 

cost benefit analysis as used i n the above contexts and i t s use to 

describe the evaluation of a specific investment i n tr a i n i n g by a 

firm. The obvious way to differentiate the l a t t e r case i s to include 

i n the analysis only those costs and benefits incurred by the f i r m . 

A modification to t h i s i s however proposed namely that costs and 

benefits judged relevant by the f i r m to i t s decision making process 

be taken i n t o account.^^^^ Thus, i t would be possible, with t h i s 

d e f i n i t i o n , f o r the f i r m to take into consideration the incidence of 

external economies or diseconomies occurring i n respect of the 

individuals undergoing t r a i n i n g : f o r example a company i n launching 
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an induction and i n i t i a l t r a i n i n g programme may wish to take into 

account any costs incurred by individuals i n terms of job opportuni­

t i e s faregaae during the programme or any particular benefits that 

accrue to them as individuals after the programoae. I n recognition of 

the d i s t i n c t i o n the nomenclature used hereafter i n t h i s research to 

describe cost benefit analysis i n the case of the individual f i r m 

w i l l be that of "investment appraisal". Diagram 1,1 summarises the 

di s t i n c t i v e characteristics of investment appraisal. 

D I A G R A M 1,1 

MAJOR DIFFERENCES; COST BENEFIT AND A STRICT DEFINITION 
OF INVESTMENT APHtAISAL 

A BENEFITS AHALYSEDI 
TR'RT.AfT*'. TO 

B RELEVANT COSTS 
ISOLATED RELATE 
TO 

C CIRCDMSTANCES 
APPLIED 
IN 

TRADITIONAL COST 
PIT ANALYSIS 

INDIVIDUAL 
COMPANY 
SOCIETY 
GOVERNMENT 

INDIVIDUAL 
COMPANY 
SOCIETY 
GOVERNMENT 

1, EVALUATION OP 
NATIONAL EXPENDITURES 
(e,g. Education) 

2. EVALUATION OF SPECIFIC 
PROJECTS (e,g. Govern­
ment Training Centres) 

5. EVALUATION OF RETURNS 
TO EDUCATION/TRAINING 
FOR INDIVIDUAL (e,g, 
increased earnings) 

4, EVALUATION OF TRAINING 
/EDUCATION IN COMPANY 
WHERE A l i COSTS AND 
BENEFITS OF ALL 
PARTIES CONCERNED ARE 
IDENTIFEED 

INVESTMENT APPRAISAL* 

COMPANY 

COMPANY 

TO EVALUATE COMPANY 
EXPENDITDRES ON 
EDUCATION OR 
TRAINING (e,g. as i n 
physical capital) 

•Jî Chis does not preclude the company taking into account benefits and 
costs which do not relate specifically to i t ; but this decision w i l l 
"be taken from the conrpany viewpoint and therefore presnmably relates 

- • - - - . . . . Q to i t s objectives and'internal decision making process. A completely objective appraisal as i n C.4 i n column 1 could of course be asked f o r . 
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THE CONCEPT OF HDMAN CAPITAL 

Cost benefit analysis i s an economist's concept. I t s use, 

whether i n a tra i n i n g context or otherwise, implies that costs and 

benefits of an investment or investments can be quantified i n money 

terms as a basis for decision making. I t also emphasises tiie t r e a t ­

ment of the resource input as an investment with the associated time 

stream of benefits being a function of an increase i n the "output" 

over the " l i f e " of the investment. The application of this concept 

to labour has led i n turn to the development of the concept of human 

capital . Thus i n macro economic terms investment i n training can be 

regarded as increasing the country's human capital stock; i n micro 

economic terms increasing the individual's s k i l l s t h r o u ^ training 

mi ght add to the value of Hbs human assets of the company. The 

par a l l e l with investment i n physical capital i s obvious, the major 

difference being that the human asset i s mobile and therefore can 

determine i t s own l i f e i n a particular location. Elsewhere the 

p a r a l l e l holds, f o r a l t h o u ^ the "human asset" has potentially a long 

l i f e and can have added to i t additional investments^certain of these 

may be w r i t t e n o f f over time as knowledge and s k i l l needs change. 

The development but not the o r i g i n of the economic theory of 

human capital owes mach to the work of Gary Becker.^ A detailed 

examination of t h i s theory and i t s many developments^^would not 

serve the objectives of t h i s thesis which i s concerned primarily with 

exploring the value of investment appraisal i n terms of i t s contribu­

t i o n to management decision making. However, one major contribution 

of Becker's analysis cannot be igncxred namely the central d i s t i n c t i o n 

that he makes between "general" and "specific" training. Training 

can be characterised as "specific" to the company process when i t can­

not be used elsewhere by the individual; i t can be described as 
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"general" when i t can oe iised by the individml i n employment with 
other companies and i n other industries. I n Becker's view this is 
an important distinction hecause (he argues) the firm w i l l pay at 
least part, i f not a l l of the costs of specific training; i t w i l l 
not, however, pay for general training hat w i l l impose the cost of 
i t on the individual as he can gain the benefit by selling his newly 
acquired s k i l l s elsewhere. ̂ ^̂ ^ This dichoton^ i s potentially opera­
tionally useful, as w i l l be demonstrated i n Part I I I , even i f i t i s 
recognised i n practice that any particular training programme w i l l 
contain both general and specific elements. 

The practical relevance of this distinction to this dissertation 
lies i n i t s implication for the firm's attitude towards labour 

(17^ 
turnover.^ " I f , far a moment, we assume that i t i s true that 
firms do not pay the costs of general training but pay the costs of 
specific training^ ' then they may possibly be imich more ccmcemed 
about the loss of those who have been trained i n s k i l l s specific to 
the industry (for exainple the range of operatives i n the Steel 
Industry who might man the blast furnaces, r o l l i n g mills etc.) than 
with those trained i n general s k i l l s (e.g. craftsmen who can employ 
these s k i l l s i n a variety of industries). 

The theoretical relevance of this distinction has been discussed 
by several writers including McCormick and Manley, '̂^ Lees and 
Chiplin,^^^^ Oatey/^'') Johnson, ̂ ^̂ ^ Hortley^^^^ and Itettmanl^^^ 
These writers, however, i n the main addressed themselves to the 
implication of the theory for the workings of the Industrial Training 
Act^^^^ and the role of the Industrial Boards within i t , rather than 
for the individual firm or individual manager. Pettman, has moved 
away from the discussion within the general - specific locus towards 
a more dynamic view of the firm's decision making process. The 
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decision to trai n , he suggests i s a function of a large number of 
factors, including the sisse of f i i m , the levy/grant, elasticity of 
substitution between capital and labour, and turnover, ̂ ^̂ ^ However, 
his frainework, while relevant, i s not shown to be operational and 
his focus i s s t i l l on the finals decision maJcing process re, the 
Industrial Training Act rather than on the individual manager. The 
development of the discussion on the geneiral - specific training 
theory and i n particular the implications for the way i n which the 
firm view labour turnover w i l l be dealt with i n more detail i n P&rt 
H I . 
THE FIRM AS A FOCUS FOR IlifVEglMT APEBAISAL OF TRAIKIHG 

I t has been argued above that the situation where only the 
costs and benefits which the firm considers are important to i t s 
decision making process are taken into account, irrespective of 
whether other costs and benefits are involved, w i l l be described as 
an "investment appraisal" situation. Outside of the context of 
testing Becker»s specific - general hypothesis, the numbers of econo­
mists and others who have concerned themselves with investaoent 
appraisal have been limited. Moreover, a number of those that have 
been involved, have been primarily concerned with using micro-
propositions (for example about the relationship of earnings d i f f e r ­
entials to training) as a basis for testing macro generalisations 

(27) 
(for example about the returns to education i n society).^ ' 
Several other writers i n a more practical vein have been concerned 
with advising on the classification of costs from the ocmpoxny 
"management of training" viewpoint. ̂ ^̂ ^ A few have also provided 
generalisations on the nature of costs and benefits that w i l l be (29) calculated i n a practical exercise without empirical demonstration.^ 
The only substantial and published work i n the U.K. i n this area has 
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been undertaken by a team financed by the Training Services Agency 
and led by Professor Brinley Thomas i n collaboration with J. A. 
Jones of the Industrial Training Service.^^^^ Over two dozen i n d i v i ­
dual studies were undertaken by this group between ^^6^ and 1975. 
This team's programme concentrated heavily i n the i n i t i a l stages on 
consideration of the accounting d i f f i c i d t i e s i n estimating costs and 
benefits of industrial training programmes i n companies. ^ This 
work has led to suggestions for the classification of costs^^^^ and 
benefits ̂^̂ ^ and has throvm considerable li g h t on the problems of 
estimating pre- and post-training performance and the possible 
impact of training on turnover rates i n companies. ̂ ^̂ ^ The emphasis 
of much of the work has been on historical analysis of pre- and post-
training situations directing the question "does training pay?" to a 
variety of circimstances including operator, craft and supervisory 
training programmes. A model vrhich characterizes the essential ele­
ments i n this approach (althou^ i t i s not drawn from this research) 
is shown i n Diagram 1.2, 

This s t r i c t accounting approach to investment appraisal was con-
sidered and rejected by the author at an early stage^^-^^ for reasons 
which w i l l be set out later. The attempt, by the Brinley Thomas 
team, to apply a rigorous scientific approach to investment appraisal 
however, has, raised a number of important issues the f u l l s i g n i f i ­
cance of which w i l l only be realised later. These however can be 
summarised as follows: 

1. A cost benefit approach emphasises the change from 
one situation to another (Diagram 1.2), In simple 
terms training i s generally mdertaken to bring about 
some change i n behaviour which i n turn i t i s hoped 
w i l l bring about a change i n performance. ̂ ^̂ ^ For 
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D I A G R A M 1.2 

COST ?1T AKALYSIS OF TRADTO OF WORK GROUP OR IHDIVIDUAXiS IE 
THAT GROUP 

BASIC METHODOLOGY 
(This looks only at the work necessary for the Cost Benefit analysis 
and ignores the conventional steps i n preparing training programmes) 

Defining the Objective 

Checking on 
performance data 
and validating as 
guide to human 
performance 

ibcamination of 
characteristics of 
possible control 
groups Selection of 

control group 

Examine 
characteristics 
of group to 
be trained 

Collection of 
pre-training 
performance 
data for both 
groups and/or 
observation 
to collect 
new data 

Check control 
group against 
op. group 
partic-ularly 
for influence 
of external 
factors 

Collection of 
turnover/ 
wastage data 
for both groups 

Test performance data 
for comparability 
between control and 
op. group 

Ini t i a t e training" 
for op. group 

End - training 
Check for (external] 
factor chaxiges 
li k e l y to affect 
control or op. group 
performance with 
view to adjustment 

End - training 
Check for (external] 
factor chaxiges 
li k e l y to affect 
control or op. group 
performance with 
view to adjustment 

Check for (external] 
factor chaxiges 
li k e l y to affect 
control or op. group 
performance with 
view to adjustment Collection of post-

training performance 
data for both groups 
for specified periods 
- short, medium, etc. \ Collection of post-
training performance 
data for both groups 
for specified periods 
- short, medium, etc. 

Collection of 
turnover/ 
wastage data 
post-training 

X Compare op. group performance changes 
ante- and post-
training 

Quantify dlffexences]"^ ^ 
Relate to costs 

Compare op. group 
changes with control 
group changes 
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(37^ 
example when a formal^ "t r a i n i n g programme i s 
introduced into a situation where there has been no 
previous formal training the evaluation of the new 
programme must involve measurement of the marginal 
change i n return to the new training compared with 
the marginal differences i n costs (recognising that 
even informal methods of training may have costs). 

2. I f such evaluations are to be carried out properly 
then a before and after situation has to be taken 
and/or a matching control group must be introduced 
(Diagram 1.2). The failure to satisfy the latter 
condition may cast doubt on conclusions reached. 
I t i s possible, for example, that i n the study of a 
clothing factory undertaken by Thomas, Jones and 
Moxham, where before and after measurements were 
taken, conditions other than the training i t s e l f 
may have contributed to the improvement i n turnover 
rates after the period when training took place.^^^^ 

3« This type of evaluation necessitates the collection 
of data over a period which may extend into years. 
In most organisations there are l i k e l y to occur 
within such a period a number of unforseeable but 
significant chaiages which w i l l have some effect on 
behaviour and therefore on the effectiveness of the 
original training. 

4. The a b i l i t y to conduct investment apptraisal analyses 
of this type, with before and after experiments, 
having sufficient laboratory precision to give 
creditable results, w i l l be maximised when theire i s 
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a simple man-machine relationship. ̂ ^̂ ^ This w i l l 
f a c i l i t a t e measurements of standards such as 
Experienced Worker Speed and the way i n which 
training affects learning time as measured by time 
taken to move to the standard. Such approaches 
are not, however, impossible with a well defined 
group.^^^^ 

5. The ireal costs of training to the conrpany are the 
opportunity costs,^^^^ which may not necessarily 
equal the wages of persons under training. While 
this i s generally the case i n relation to the 
firm's overall investment i n training i t has long 
been an acute practical problem when measuring the 
costs of on-the-job training. ̂ ^̂ ^ For example the 
alack i n the u t i l i s a t i o n of the work force which can 
be taken up by training may mean that -ttiere i s 
l i t t l e or nor opportunity costs.^^^^ 

6. In practice, provision has also to be made for 
allocating overheads to iSoe training function i n 
general as well as to particular programmes, A 
major outcome of the Thomas research has been a 
categorisation of costs as shotm i n Diagram 1.3. 
This takes into account the distribution of 
overheads. 

7. The i n i t i a l study indicated that the main benefits 
of training can be classified and measured under 
the headings of increased productivity and improved 
labour r e t e n t i o n ^ i . e . more people staying longer 
with the company after training. Jones later 
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D I A G R A M 1.5 
A SUGGESTED CLASSIFICATION OF THE COST OF TRAIMIC 

1. Costs of i n i t i a t i n g the training function. 

2. Costs of servicing and co-ordinating the training function 
i.e. costs of the training department excluding (1) above. 

3. The cost of fixed training capital i . e . of buildings, machinery 
and plant for the Taarticular item or programme of training to 
take place. 

4. The cost of working capital i.e. costs l i k e l y to increase with 
the number of trainees. 

5. Costs of providing for giving of instruction i.e. relating to 
the decisions to give instruction. 

6. Cost of giving the instruction. 

7. Cost of wages of trainees net of output value. 

identified a complete range of potential benefits 
(Diagram 1.4) not a l l of which, however, lend them­
selves to n^asurement. ̂ ^̂ ^ Their importance, however, 
lies i n the implicit recognition that training aimed 
at changing beliaviour at one point may spark off 
behaviour change i n a number of o i ^ r directions. 

8. V/here the d i f f i c u l t i e s i n calculating benefits are 
too great then i t may be possible to provide a 
measure of the break-even level of performance that 
i s required to j u s t i f y the training, or some measure 
of cost effectiveness.^^^^ 
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D I A G R A M 1.4 
A SUGGESTED CLASSIFICATION OF THE BEHEFITS OF TRAimiG 

Changes brought about by training to indicate: 
A. Direct changes, include changes i n : 

(a) elements of performance of the company 
(b) training time 
(c) retention rates 

B. Indirect changes, include changes i n : 
(a) demands made on supervisors 
(b) others affected by the work of trainees 
(c) f l e x i b i l i t y and adaptability of the work 

force 
C. Subsequent changes, include changes i n : 

(a) levels of a b i l i t y (through effect of 
training on recruitment) 

(b) other factors affecting performance i.e. 
wages systems etc. 

The brief review above of the work of Thomas, Jones et a l dwells 
on the "mechanistic" side of their findings. Their overall conclu­
sion^ i n this respect i s that the greatest problem has been the 
isolation of results of training: 

"isolation of "tiie results i s almost impossible and i s i n 
many cases often impracticable and unprofitable". 

Their conclusions as to what this means for the role of investment 
appraisals of training i n the wider organisational sense are brou^t 
into the discussion below. 
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THE PLACE OF IMVESTMBMT APPRAISAL IH EVALUATION 
Investment appraisal i s one of a number of methods of evalua^ 

tion of training each of which are not mutually exclusive. I t is 
the purpose of this section to consider carefully i t s role i n the 
evaluation process vis a vis other forms of evaluation with a view 
to gaining further understanding of the circumstances i n which i t 
m i ^ t be used. Two main points for consideration can be drawn from 
the relevant literature: 

1. the place of evaluation i n the training process 
2. the place of investment appraisal i n evaluation. 

TMs leads naturally to a disctission of the problems, both practical 
and conceptual i n the use of investment appraisal a^ an evaluation 
instrument. 
1. Hhe Place of Evaluation i n Training 

The evaluation of training i s commonly seen to be measuring the 
overall value and worth of a particular training programme. ̂ ^̂ ^ 
This includes, as Hamblin points out, not only assessing the value 
against some cr i t e r i a but also considering the process by which the 
information i s collected for this purpose. ̂ ^̂ ^ The cr i t e r i a used 
may be the financial and social objectives of the organisation or 
may be described as "increasing company profits"; another m i ^ t be 
"increasing the a b i l i t y of the worker to undertake a particular task", 
In Diagram 1.5 i s presented a simple version of the training cycle 
i n terms of i t s derivation from organisational objectives through 
behaviour needs to knowledge, s k i l l attitude change requirements and 
i t s contribution to organisational objectives by meeting these 
requirements. I t can also be seen from this that evaluation of the 
training process i s l i k e l y to involve measurement over time i.e. of 
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performance before, during and after training. The feedback nature 
of the flows i n the dia^am also underline that evaluation i s con­
cerned with control i.e. the measurement of whether objectives have 
been met at various stages and, i f not, pointing iHae direction to 
further action. 

Diagram 1.5 therefore suggests that evaluation has both a tem­
poral and organisation-hierarchical dimension i.e. measures can be 
taken at different times and at different levels as effects work up 
the hierarchy from changes i n individual knowledge to behaviour and 
organisational change. Not a l l writers on evaluation, however, 

emphasise the same horizons. Hesseling i n his seminal work "The 
Strategy of Evaluation Research" concentrates substantially on the 
role of evaluation i n the assessment of human behaviour underlining 
that this must have a time dimension. 

"At intermittent periods, we need measurement of the 
trainee's behaviour i n a work situation,"^^^^ 

D I A G R A M 1.5 

IMPACT OF THE TRAINING HtOCESS 

ORGANISATION 0BJBCTI7E 

BEHAVI0T3R CHANGE Feedback BEHAVIOUR CHANGE 
— ^ REQUIREMENT 

KNOWLEDGE, SKILL 
ATTITDIE 
CHANGE 

Feedback 
KNOWLEDGE, SKILL, 
ATTITUDE CHANGE 
REQUIREMENT 

TRAINING 
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Recent writers i n this area, however, place a great deal of 
emphasis on the need to combine this with n^asures of the degree to 
which the behaviour meets organisation requirements. Martin, for 
example, combines both temporal and hierarchical dimensions i n the 
following description of assessment of the effectiveness of training 
at different stages 

Stage 1. Immediate assessment dinring and at the end of 
sessions (inputs). 

Stage 2. Short-term assessments at the end of a course. 
Stage 5* Middle-term assessments relating to objectives 

beyond those specified by the course. 
Stage 4. The long-term assessments related to -Uie general 

efficiency and adaptability of the organisation 
as a whole. 

This structure bears some relationship to the hierarchy implicit 
i n the definition of validation and evaluation provided by the 

(52') 
Department of Employment Glossary of Training Terms. ' 

"Validation designed to assertain whether a training 
programme has achieved the behavioural objectives 
specified." 

"Evaluation .... the assessment of the total value of the 
training system, course or programme i n social as well 
as i n financial terms." 

Warr, Bird and Rackham̂ ^̂ ^ also provide a hierarchy very 
similar to this defined i n terms of Reaction and Outcome Valuations 
(Immediate, Intermediate and Ultimate). The Reaction Evaluation 
assesses the current and subsequent reaction of the trainee to the 
programme j the Immediate Evaluation checks on alterations i n 
knowledge, s k i l l and attitudes; the Intermediate Evaluation notes 
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changes i n behaviour; and the Ultimate Evaluation reviews the effect 
on the organisation. These and other hierarchies^^^^ a l l imply a 
continuum from the individual reaction during and after the course 
to an assessment of training which can be measured after idae pro­
gramme to a measure of behaviour change and f i n a l l y some means of 
evaluating the long-term impact on the organisation and/or individual. 
This leads to recognition of the importance of training satisfying a 
number of distinct c r i t e r i a i f i t i s to be effective. For example 
the training input may be externally valid i.e. meet the needs of 
the organisation i n content, etc. but not internally valid, because 
perhaps participants have been wrongly selected or the teaching i s 
poor etc. and vice versa. ' 

The development of what amounts to definitional frameworks of 
evaluation has been matched by increased concern for i t s employment 
as an on-going operational tool of the training practitioner. The 
purpose of evaluation has, of course, always been that of feedback 
to the trainee, the trainer and the policy maker.^^^^ The enrphasis 
i n recent writings has, however, moved away from the c l i n i c a l experi­
mental viewpoint more towards the view that the main purpose of 

(57") 
evaluation i s to improve the training currently being undertaken.''^''' 
2. Investment ApTxraisal i n the Evaluation Hierarchy 

None of the above mentioned writers deal i n detail with 
role of investment appraisal approaches as such although several 
take co^iisance of the need to evaluate training at various levels 

(58) 
which includes the ultimate performance level. Hamblin,^-^ however, 
has pulled together the various constructs relating to evalTiation 

and produced the hierarchy eachibited i n Diagram 1.6. Hamblin recog^ 
nises that theire may be a fine distinction between the Organisation 
and Ultimate evaluation levels. Under Organisation evaluation he 
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suggests the inclusion of the influence of training on quality, 
motivation, absenteeism and turnover; and under Ultimate evaluation 
he suggests c r i t e r i a such as survival, p r o f i t , and social and p o l i t i ­
cal welfare. I t should be noted that both of these levels incorpor­
ate a mix of social and economic c r i t e r i a . 

D I A G R A M 1.6 

HAMBLINS EVALUATION HIERARCHY 

LEVEL 1 Reaction Evaluation - of trainees during and after 
training. 

LEVEL 2 Lftflm^w^ Evaluation - the amount and type of learning 
acquired by trainees. 

LEVEL 5 Job Behaviour Evaluation - whether trainees have 
applied their learning on the job. 

LEVEL 4* Orp^aTTt gntion Evaluation - effect of behaviour on 
functioning of the organisation. (Effect on qtiality, 
motivation, absenteeism, turnover, etc.) 

LEVEL 5* m t i T i M - f c f t Vftlne - effect on overall organisation 
performance i n cost-benefit terms. (Effect on survival, 
p r o f i t , welfare - social and po l i t i c a l . ) 

^Investment appraisal may involve measures here. Note, 
however, the intrusion of non-economic objectives at 
these levels. 
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In terms of Hamblin's hierarchy, investment appraisal takes i t s 
place i n levels 4 and 5» Perhaps the most important point to note 
at this stage i s that the outcome of a training input evaluated i n 
investment appraisal terms w i l l be dependent upon the successful 
completion of earlier evaluation stages i n the hierarchy. 
Failure at any stage w i l l adversely effect the outcome. This, 
however, is only one of the complications that stem from i t s 
terminal place. I t follows also from this point that feedback for 
intprovement purpose can take place at ea^h level of the hierarchy. 
For example there can be feedback from one section into another 
during a training course at the reaction and perhaps the learning 
level ̂^̂ ^ as well as feedback as to whether the programme i s meeting 
the current needs of the organisation, at another level. ^̂ ^̂  
HLACTICAL AND CONCEPTOAL IROBLEMS OF EVALUATION AT LEVEia 4 AND 5 

The practical and conceptual problems of conducting evaluations 
of training at levels 4 and 5 are legend* The conclusion of Jones 
and Anderson concerning the d i f f i c u l t i e s of investment appraisal 
have been noted above. ̂ ^̂ ^ Hamblin also has considerable doubts 
about the a b i l i t y of many firms to enter evaluation at level 5 even 
though "they may recognise that this i s the most logical place to 
start",^^^^ I t i s the purpose of this section to review the d i f f i c u l ­
ties involved with a view to consideration either of the circum­
stances i n which they can be overcome or the conditions i n which 
they appear to be of less consequence. Therefore, almost by default, 
the situations i n which investment appraisals m i ^ t be used, the 
forms which they m i ^ t take and the modifications they might have to 
undergo may be defined. 
The Practical Difficulties 

Perhaps the major d i f f i c u l t y which strikes at the heart of the 
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u t i l i t y of evaluation as a control instrument at levels 4 and 5 i s 
the time factor involved i n feedback. This w i l l increase as one 
proceeds up the hierarchy of evaluation so that feedback into the 
system at the Ultimate level may be a matter of months and possibly 
years, not weeks, by which time a great many circumstances may well 
have changed rendering the original training objective and input 
obsolete or substantially amended. This would seem to place limits 
an. the use of evaluation at this level as a control instrument. 
Exceptions perhaps would be circumstances where there was a simple 
and easily identifiable means of relating individual training to per­
formance or where the need arose i n the long term to have the 
occasional check that the training function i n general was meeting 
the needs of the organisation. ^̂ ^̂  

Major among the d i f f i c u l t i e s i n obtaining feedback at the 
Ultimate level of evaluation are problems arising from the inflence 
of "other factors" i n the evaluation procedure. The point is made 
by several authors that training i s only one of a mix of factors 
l i k e l y to have an influence on performance, Martin,^ ' for example, 
argues that other courses of action may achieve the same end as 
training and perhaps more efficiently i.e. with less use of resources. 

(66) 
Hamblin^ ^ also recognises that a number of other factors may 
influence the effectiveness of training. One set of these may be 
described as directly linked with training and centre on recruitment, 
selection and plaxjement policies; another set, less dia?ectly linked, 
m i ^ t include industrial relations, management systems, bonus systems, 
technical systems, and information systems. The importance of the 
la t t e r group of factors to evaluation i s l i k e l y to increase as the 
hierarchical ladder i s climbed. Attempts to evaluate training at 
the organisation performance level therefore are certain to involve 
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consideration of these factors. Very l i t t l e guidance i s given i n the 
literature however as to how these may be handled. Joneŝ *̂̂ ^ recog­
nises that "there i s possibly more to be gained by removing con­
straints i n the working environment than merely attempting to improve 
the training method" and proposes a cycle (Dia^am 1.7) which leads 
after training to evaluating the constraints. As he also suggests, 
however, the extraneous factors l i k e l y to effect the training outcome 
operate at various levels of the evaluation hierarchy. Thus motiva­
tional factors influence job behaviour (level 3)5 changes i n techno­
logy may influence levels 4 and 5. importance of this point can 
be recognised i n terms of the interdependance of each of the levels 
of Hamblin* s evaluation hierarchy. I t has already been noted that 
the effectiveness of training at each level of evaluation i s depend­
ent upon success at earlier levels. 

D I A G R A M 1.7 
THE TRAINING CYCLE AS INDICATOR OF ORGANISATION CONSTRAINTS 

Structure 
[Methods 
[Management Control 
[Procedures and Systems 
.Training 

Design and 
plan 

^ requirements 

Identify other Identify 
organisation training 
needs needs 

Evaluate Design/plan 
constraints training 
and potential required 
benefits 

Carry out 
training 
plan 
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On a moire technical plane there i s also the problem of i n t e r -
dependency of human performance* This i s a major practical barrier 
to l i n k i n g performance with output. Thus an individual worker's out­
put frequently depends on the output of workers farther down the 
l i n e ; or, where a group works on a single process, r e l a t i n g output 
to subsets of the group or individuals within the group may present 
extreme d i f f i c u l t i e s . 

The problem of 1 Inking human performance with output i s f r e ­

quently obscured by the incorporation of social objectives i n the 

tra i n i n g objective.^^^^ TJhder the influence of Indus t r i a l lEraining 

Boards, the unions, and many conrpany's own overall objectives, i t i s 

not uncommon to f i n d strong social motivations behind certain types 

of programme which increase the commitment to the programme; this i s 

part i c u l a r l y evident i n the tr a i n i n g of young peoplewiBfthen: operatives, 

apprentice, craftsman or other grades. Social objectives are there­

fore subsumed into "Uie objectives and content of the programme. 

Of major practical importance also are problems r e l a t i n g to the 

role and capability of the trainer at the Organisation and Ultimate 

performance le v e l of evaluation. Hamblin^^^^ argues that i t i s the 

role of the trainer to evalmte at each of the levels he outlines 

and to examine each of the links i n the chain between these levels 

to ensure that i t holds along the l i n e . I t i s recognised by Hamblin, 

however, that because of the d i f f i c u l t i e s and the time involved the 

hierarchy may be abandoned aft e r level 3 (the on-the-job behaviour 

l e v e l ) . This i s indeed often l i k e l y to be the case given the l i m i t s 

on the status and a b i l i t y of the trainer i n many organisations. I t 

has been shown above that there are many other factors influencing 

t r a i n i n g effectiveness which i f ignored at the performance level of 

evaluation are i n many cases l i k e l y to render the exercise f u t i l e . 



-23 -

They are not, however, factors over which the trainer can normally 
exercise control. "̂̂ ^̂  

U n a l l y , linked with these d i f f i c t d t i e s , are those r e l a t i n g to 

the additional s k i l l requirements needed f o r evaliaations at levels 4 

and 5. Given the r e l a t i v e l y underdeveloped state of the a r t such 

evaluations are generally undertaken hy research or specialist teazos 

and are s t i l l the exception rather than the r u l e . The ntunher of 

trainers with the irelevant s k i l l s i s not great: l e v e l 5 evaluations 

i f any at a l l , are the most that m i ^ t be expected Ijy practitioners 

i n most c<»irpanies. ̂  ^ 

The Copcentual Problem 

The above practical d i f f i c u l t i e s have been described by a nunh-

ber of authors. They serve to explain the neglect by t r a i n i n g 

practitioners of evaluation of t r a i n i n g at the Organisation and 

Ultimate levels. The major conceptual problem has not, however, been 

so f o l l y explored: nor i s i t so easily explained. I t can, arguably, 

best be revealed by ineans of an exploration of the possible contribu­

tions to the organisation of evaluations at levels 4 a»d 5. 

Put at i t s strongest i t can be argued that evaluation at the 

Ultimate level provides tr a i n i n g with i t s major, i f not sole, r e l e ­

vance i n organisational terms. I n r e l a t i o n to the dichotoiry suggested 

by Ivor Davies^^^^ between efficiency and effectiveness i n t r a i n i n g 

i t can even be suggested that the l i n k s between Hamblin's evaluation 

levels 1, 2 and 5, are concerned primarily with training efficiency and that 

those between levels 3» 4 and 5» with t r a i n i n g effectiveness. The 

absence or disintegration of l i n k s i n the middle of the chain can 

therefore have several major adverse consequences. Chief of these 

i s that the training function may become isolated from organisation 

needs. This f o r example can be seen as a particular issue now 
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facing the Industrial Training Boards. As external agents they have 
been able to influence considerably the level of resources, manning, 
and status of the training function i n a large number of 
organisations.^'^' They have, no doubt, i n the main f u l f i l l e d t h e i r 
o r i g i n a l promise to increase the quality and quantity of t r a i n i n g . ^̂ ^̂  
Having created the system, t h e i r main problem i s to encourage the 
effective interface and integration with other management systems. 

H a m b l i n ^ h a s argued, i n t h i s respect, that "evaluation of 

t r a i n i n g ( i n moderation)can help to remove training frcmi i t s i s o l a ­

t i o n and so galvanise i t to more effective action". I t i s clear 

from t h i s that he recognises that the scope for management involve­

ment l i e s i n the relationship of training to organisational objec­

tives f o r which the manager i s responsible. Abandonment of 

evaluation at or before leve l 3 (behaviour) i s l i k e l y to emasculate 

th i s hope. Without the integrating role of evaluations at the 

h i f i ^ r levels i n the hierarchy i t i s l i k e l y that several of the 

perennial problems which face trainers are l i k e l y to persist, f o r 

example the d i f f i c u l t y i n getting l i n e management involvement i n 

tr a i n i n g as opposed to commitment i n principle.^' ^ I t i s also i n 

l i n k i n g t r a i n i n g with performance, that the trainer m i ^ t expect to 

integrate most with management and therefore be more l i k e l y to 

influence management expectations of him. 

I t i s clear, however, that the outcome of evaluaticms at levels 

4 and 5 niay depend not on the trainer, but on the "integrationist" 

s k i l l s of the manager i n developing the optimum circumstances f o r 

t r a i n i n g to be successful. I t i s a f t e r a l l the l i n e manager who i s 

responsible f o r "integration" of the "sub-systems" to achieve 

organisational effectiveness. This i s most clearly revealed when 

considering the use of evaluation as a control instrument. 
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As has been mentioned ear l i e r the trainer's a b i l i t y to control 
the situation diminishes as the evaluation ladder i s climbed. I t i s 
not only his a b i l i t y to control, however, that declines but also his 
responsibility. He i s not f i n a l l y responsible f o r job behaviour and 
certainly has no overall resp<Hisibility for controlling organisation 
performance improvement. He has on the other hand a clear responsi­
b i l i t y f o r ensuring that trainees learn what they are supposed to 
learn. I t i s proposed therefore that there i s a watershed area 
between trainer and management influence at or around Hamblin*s 
evaluation level 5 (Diagram 1.8). Beyond level 3$ i t i s the manage­
ment influence that predominantly determiiies whether training 
objectives are met. 

HAMBLmS EVALUATIOH 
JABCHY 

LEVEL 1 BEACnON 

LEVEL 2 LEAEBntr 

LEVEL 3 JOB BEHAVIOUB 

LEVEL 4 QRGA13ISATI0N 

LEVEL 5 TJUnNATE 

P I A G R A H 1.8 
TRAIKRR AM) MHAGER IHPLUEHCES IH EVALUATION 

T R A I N E R I N P L U E N C E 

Pfogransoe 
efficiency 
issues 
strongest 

Tradners Trainer 
direct control of 
responsibility factors 
for outcome influencing 
strongest outcome 

strongest 

Trainers 
s k i l l s needs 
strongest 

TOATWRB / MANAGER WATERSHED 

Progrannne 
effectiveness 
issues 
strongest 

Managers Managers 
direct control at 
responsibility factors 
fo r outcome influencing 
strongest outcome 

strongest 

Managers 
•integrationist * 
s k i l l s needs 
strongest 

M A N A G E R P L U E N C E 
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Commitment of management i n terms of decision making and active 
involvement i n ensuring training effectiveness however raises the 

problem of the degree to which a su f f i c i e n t respectability i n any 

laboratory design to provide " s c i e n t i f i c evaluation" can be retained. 

Intervention of trainer and manager j o i n t l y i n the factors revealed 

to be influencing the programme effectiveness i t s e l f may lead to 

specific changes being made outside the tr a i n i n g situation the exact 

impact of which may be unforseeable. Moreover there are l i k e l y i n 

the pre-training situation to be factors which, have been unforseen 

i n the i n i t i a l analysis which may become important l a t e r and which, 
i t has been argued, the trainer or manager ought to become involved 

(77) 
with. ̂ "' Thus the Catch 22 of the "xise of evaluation as a control 

instrument" i s that i f evaluation can be used to develop management 

control of training and i t i s seen as the r i g h t and proper function 

of management at levels 4 and 5 then i t i s also l i k e l y to involve 

trainers i n dynamic change situations which may help them to realise 

new opportunities but w i l l made i t seemingly impossible for them to 

evaluate t h e i r a c t i v i t y i n the s t r i c t laboratory control sense 

unless the evaluation i s structured as a research situation. 

TOWABBS A MAHAGBMEHT COMTROL VIEtf OF EVALDATIOH 

The above dilemma has not been f u l l y explored by most writers 

on evaluation. Hamblin, i n recognising i t , argues that when s t a r t ­

ing out on a strategy for evaluation of training at level 5t ̂ <^h a-

strategy mi^^t become a strategy f o r management rather than 

training.^"^^^ Marrow, Bowers and Seashore^^^^ and Hutton^^^^ are 

quoted as examples of th i s "systematic attesrpt to change the pattern 

of management i n a oaapsaa^*. On the other hand the Brinley Thomas/ 

Jones research seems largely to avoid t h i s issue by dealing with the 

exercise mainly from the viewpoint of the trainer concerned with 
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evaluating a certain input and " s e l l i n g " the results to the 
management. Par example, i n a l a t e r a r t i c l e Jones and Anderson,^ ^ 
i n dealing with the issue of obtaining maziagement acceptance of 
training recognise the limitations of post-event monetary cost 
benefit evaluations by concluding "proof must be acceptable to the 
decision maker". Prom thi s they go on to suggest that the results 
of t r a i n i n g may be exia»s8ed i n "subjective value" terms, perhaps 
other than i n money, but related to the perceptions of management i n 
the organisations: they then go on to suggest a hierarchy of such 
values. This view, of finding the r i ^ t 'currency* i n which to s e l l 
training to management, does not mean that they neglect the need to 
recognise the dependency of training on other factors i n the organi­
sation which may be beyond the influence of the trainer. But i t i s 
significant that i n the training evaluation cycle described i n 
Diagram 1«7« Jones showedhow the tr a i n i n g programme leads, after i t 

has been carried out, to i d e n t i f i c a t i o n of the constraints and 
f82) 

opportunities which need to be acted upon.^ ' 
This research does not accept the view that evaluations begin­

ning at level 5, most necessarily be seen as an overall strategy f o r 

management rather than tra i n i n g , nor does i t on the other hand, 

accept the view that cost benefit evaluatioos are about 'selling* 

t r a i n i n g to management. I t instead seeks to treat scnoe of the con­

straints as opportunities i n demonstrating that: 

(a) i t i s evaluations at the Organisation and Ultimate 

levels that demonstrate the "systems" interdepend-

ency of training f o r i t s effectiveness on other 

parts of the organisation. 
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and (b) that training can only achieve satisfactory 
integration by management involvement. 

I t i s therefore proposed i n t h i s research than an evaluation 
instrument's prime purpose at these levels might be twofold: 

( i ) TO DEMONSTRATE WHETHER TRAINING IS WORTHWHILE OR 
HAS VALUE IN TERMS OP ORGANISATIONAL OBJECTIVES, 

and equally importantly 

( i i ) TO BE OP USE AS AN INTBGRATBIG CONTROL SYSTEM 

DEVICE TO AVOID THE PRAGMENTATION THAT CAN OCCUR 

WHEN AN ACTIVITY BECOMES DIVORCED PROM ORGANISA­

TION OBJECTIVES. THIS TO BE ACHIEVED BY 

DBMONSTRATBG AS PART OP THE EVALUATION THE 

DEPENDENCE OP TRAINING EPBBCTIVENESS ON OTHER 

SYSTEMS IN THE ORGANISATION AND BY SO DOUG 

IHPLUENCE MANAGEMEHT COMMIIIMENT AND ATTOTDBS. 

DEVELOPING A IRAMEWORK FOR TBSTIMG THE RELEVANCE OP INVESTMEHT 
APTOAISAL EVALUATION 

The object of thi s research therefore, becomes to explore how 

the investment appraisal concept can be used to further the role of 

both manager and trainer i n the "management of training". This 

penultimate section aims therefore at providing a new framework f o r 

approaching this issue which i n turn w i l l lay down the guidelines 

within which the evaluation experiments i n Parts I I and I I I were 

conducted* 
I n view of the above objectives i t seems essential i n construct­

ing t h i s fraaiBwork to s t a r t from a perception of the manager's 

decision-making role i n t r a i n i n g (and therefore i n t r a i n i n g evaluation) 

rather than to view his behaviour as a constraint on the " s c i e n t i f i c " 

evaluation approach. 
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The canclusion to the previous section emphasised the interde-

pendency of tr a i n i n g with other components of the organisation and 

stressed the responsibility of the manager rather than the trainer 

f o r integration. This underlines the view of tra i n i n g as only one 

part of the t o t a l arganisational system. 

There are many ways i n which t h i s organisation system can be 

described and each i s almost certainly an over-simplication. (84) 

One of the simplest and yet most revealing i s -ttiat used by Leavitt 

and shown i n Diagram 1.9 below. I t can be argued that t h i s frame­

work i s of particular relevance because i t i s generally presented as 

(85) 

D I A G R A M 1.9 

THKIiBAVITT HRAMEWORK FOR AHALYSIS OF CHAlilGE 

TASK 

TEJCHMICALK 

>̂  PEOPLE k 

STRUCTDEE 
7^ 

a means of representing strategies for organisation change where: 

Task refers to the organisation production of goods and services; 

Structuzre, the organisation planning and work procedures; Technology, 

the production engineering and systems; and People represents the 

human relations aspect of the organisation. A l l four variables over­

lap and each may be the major source of any particular change. 

Training i s , of course, a means within the People element of bringing 

about change or helping the organisation cope with change. The 

manager of change i s faced with taking decisions involving frequently 

the interaction of a l l four components. Fortunately, not a l l 

decisions he faces are novel. I n t h i s respect, Simon (86) has 
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provided a useful breakdown of decisions between those which are 
"Programmed" and those which are "Non-Pcogrammed". The former are 
described a^ routine and repetitive while -Uie l a t t e r are unique i n 
the sense that the form i n which they present themselves has usually 
not been met before (Diagram I.IO). Thus, within the People element 
i n the Leavitt framework above "Programmed" decisions might involve 
decisions about routine promotions, appraisals, redundancies, pay­
ment systems etc. while Non-Programmed decisions m i ^ t involve the 
s e t t l i n g of interpersonal or group c o n f l i c t s , the selection from 
existing personnel of a special team f o r a new venture etc. 

D I A G R A M 1.10 

A CLASSIPICATION OP DECISION TYPES* 

Programmed Non-Programmed 

Routine, irepetative One-shot, i l l structured. 

The organisation novel, policy decisions, 

develops specific Handled by general 

procedures f o r problem processes 

handling them. 

*Taken from H. A. Simon. The Shape of 
Automation for Men and Management. 
London. Harper and Row. 1965* 

The dichotoEDy can equally be applied to training and the i m p l i ­

cations f o r evaluation explored. Programmed training decisions w i l l 

represent regular commitments which are l i k e l y to be irepeated. 

Induction training ( t r a i n i n g to cover introducticm to the organisa­

t i o n and i t s environment) and I n i t i a l t r a i n i n g ( t r a i n i n g f o r the 

f i r s t , or next job) probably provide the best examples of t h i s 
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a l t h o u ^ any general t r a i n i n g course, regularly repeated, and to 

which the organisation has a commitment, migjit also be included i n 

t h i s category. Induction and I n i t i a l t r a ining i n particular have 

been a prime focus of attention of most Industrial Training Boards 

which has helped to confirm them i n many companies as a standardised 

commitment. As such they may be readily administered and clearly 

•owned* by the t r a i n i n g department. 

Honr-Programmed training decisions i n contrast w i l l c a l l f o r 

unique responses to unique situations. I t i s suggested Idiat t r a i n ­

ing i n t h i s decision category m i ^ t be grouped in t o three main types: 

tr a i n i n g to remedy deficiencies i n human behaviour which are causing 

problem® (to be defined as Maintenance Training); training which i s 

related to particular changes i n the organisation structure or tech­

nology which have associated behaviour change needs (to be defined 

as Change Training); and any other * one-off* t r a i n i n g and develop­

ment input which i s not clearly related to organisation maintenance 

and/or change needs. Training decisions i n t h i s Non-Erogrammed 

category are less l i k e l y to lend themselves to autonomous ownership 

and administration by the training department. The implications f o r 

tr a i n i n g of the Programmed/Non-I^ogrammed di s t i n c t i o n are summarised 

i n Diagram 1.11. 

The importance of the dichotomy f o r the two prime objectives 

suggested for evaluation outlined above (page 28) can now be considered, 

p a r t i c u l a r l y i n r e l a t i o n to the potential f o r investment appraisal. 

The f i r s t proposed evaluation objective was: 

•to demonstrate that training i s worthwhile or has value i n 

terms of organisational objectives' 

While both Programmed and Non-Programmed tra i n i n g decisions w i l l , 

hopefully, be linked with organisation objectives, the manner i n 
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D I A G R A M 1.11 

A SUGGESTED CLASSIPICATION OP TRAINING DECISION TYPES 

Programmed Training Decisions Non-Programmed Training Decisions 

WHEEIE 
STARTS 

EASE OP 
ATOHNi-
STRATION 

OWNERSHIP 

DEGEtEE OP 
STANDARD­
ISATION 

EXAMPLES 

Likely to s t a r t w i l i i people 
component to deal with 
regular problems. 

Training situation well 
defined lends i t s e l f to 
regular administration. 

Lends i t s e l f to ownership by 
train i n g department. 

H i ^ concern with a set of 
standardised behaviour 
requirements and set of 
knowledge and s k i l l s . 

V 
Exaioples include: 

Induction and I n i t i a l 
Training and standard 
development type pro-
graimnes e.g. super­
visory courses. 

Could s t a r t with straight people 
problem but more l i k e l y to involve 
a number of interactions between 
structure/task/technical conrponents. 

V 
Not well defined training situation. 
Does not lend i t s e l f to regular 
administration. 

V 
Problem ownership i s clearly the 
managers. 

D i f f i c u l t to define behaviour 
requirements. May be a unique set 
for -tiie occasion. 

Eramples include: 
Maintenance (of behaviour 
standards) t r a i n i n g 
Training for change 
Individual development 
pro^ammes. 

which this arises and the nature of the linkage may be dif f e r e n t . 

Prograinmed training decisions w i l l relate to overall organisa­

t i o n objectives - i t i s unlikely that such tr a i n i n g would survive on 

a regular basis imless there was th i s perceived l i n k . The r e l a t i o n ­

ship i s , however, l i k e l y to be on a broader basis than i s the case 

with Non-Programmed tr a i n i n g , and less l i k e l y to be ti e d i n with 

specific organisation performance deficiencies. This together with 

the lenger planning horizon associated with the regular commitment 

w i l l mean that Programmed training i s frequently l i k e l y to embrace a 
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number of objectives, social as well as economic r e f l e c t i n g i n turn 
the mix of these i n the overall objectives of the organisation. I t 
has already been noted that such objectives are l i k e l y to be i n f l u ­
enced by the Industrial Training Board recommendations which are 
more easily applied to regular committed situations and which them­
selves w i l l embrace wider industry and national c r i t e r i a . The 
intrusion of such c r i t e r i a w i l l , however, make i t more d i f f i c u l t to 
arrive at quantitative performance evaluation indicators of the 
investment appraisal type althougji there w i l l be certain situations 
(for example, i n i n i t i a l training) where there are clear man-
machine relationships which f a c i l i t a t e quantitative measurement of 
tr a i n i n g outcomes. The Brinley Thomas work has, however, demon­
strated that i n the absence of direct productivity measures other 
specific key indicators can be f r u i t f u l l y studied - f o r example tbe 
effect of training on the l i f e of the investment (labour turnover).^ 
IHoB longer planning horizon w i l l certainly f a c i l i t a t e the setting up 
of ' s c i e n t i f i c * evaluation measures,quantitative and qualitative. 

I t , *a p r i o r i * , can be argued that the opportunity f o r quantita­

tive measurement may arise more frequently i n Non-Programmed tr a i n i n g 

decisions because the need f o r Maintenance and Change tra i n i n g w i l l 

frequently arise d i r e c t l y from organisational performance 

deficiencies or hoped-for improvements. Paradoxically i n such 

situations, however, there i s l i k e l y to be less scope for * s c i e n t i f i c 

methodology' i n the t r a d i t i o n a l cost benefit sense because of manage­

ment urgency f o r action. I n particular, such i s the inter-dependency 

of people, task, structure and technology factors i n most probleV 

change situations that one hundjred per cent s c i e n t i f i c evaluation 

i s u n likely to be practical without control groups which may be 

d i f f i c u l t to set up i n 'pressure' circumstances. Such groups can 



- 34 -

perhaps more easily be negotiated i n respect of Programmed tra i n i n g 
decisions. 

The proposed second prime evaluation objective was 

"to be of use as an integrating control system device to 

aviod the fragmentation that can occur when an a c t i v i t y 

becomes divorced from organisation objectives. This to 

be achieved by demonstrating as part of the evaluation 

the dependence of training effectiveness on other 

systems i n the organisation and by so doing influence 

management commitment and attitudes." 

I t i s possible to argue that there w i l l be key differences 

between Programmed and Non-Programmed tra i n i n g decisions i n respect 

of the use of evaluation as 'an integrating control device*. 

Because they are repeated regularly the careful evaluation of 

Programmed training decisions post-hoc, may well be wor-towhile for 

ccmtrol purposes. I t has been recognised above that i t w i l l f r e ­

quently be d i f f i c u l t to provide feedback i n terms of complete 

quantitative c r i t e r i a : because of the regular conHoitment, however, 

i t w i l l be p a r t i c u l a r l y important to i d e n t i f y any p a r t i a l quantita­

tive c r i t e r i a that m i ^ t be used. On the other hand feedback post-

hoc from most Non-Programmed training decisions may have limited 

control value because of the one-off nature of the intervention. 

Such feedbacks may be j u s t i f i e d , however, on the grounds that i t i s 

desirable to demonstrate to managers the *value of training* or that 

there i s a need to i d e n t i f y general lessons that may be learned f o r 

such exercises which might be put to use i n future cases. The argu­

ments i n terms of the ease with which evaluations of the investment 

appraisal type might be xindertaken are summarised i n Diagram 1.12. 
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I t has 'been argued above that an essential part of the 

'evaluation f o r control purposes' objective i s that of 'demonstrating 

as part of the evalttation the dependence of training effectiveness 

on other systems i n the organisation and by so doing influencing 

management commitments and attitudes*• I n both I^ogrammed and Non-

Programmed train i n g decisions there are l i k e l y to be a vide range of 

systems influences l y i n g outside of tr a i n i n g which impinge on the 

ultimate objective. I n both cases i t i s argued that i t i s important 

to evaluate the organisational dependency of t r a i n i n g but with a 

different temporal emphasis. Diagram 1»13 provides a framewcark f o r 

D I A G R A M 1.15 

K>g-IRQGIUMMED (OKB-Ô TF) TRADTEMG DECISIONS 
- THE TRAUmG/EVALUATION HtOCESS 

CompaaY Problem 
/change situation 

Performance 
evaluation 

Behaviour 
evaluation 

Learning 
evaluation 

situation analysis 
leads to 

Identi f y behaviour 
change components 
fo r which trai n i n g 
appropriate 

Ide n t i f y i n g other 
(Modifying supportive factors 

^'Ixch^)^ which can be excnange; infiudenced to 
help to solve 
problen/meet 
change situation 

I d e n t i f y knowledge 
s k i l l attitude 
needs 

Identify factors 
(Modifying which must be 
^••••••••••7 j^QQ^-^^ as con-
exchange) straints on t r a i n ­

ing effectiveness 

Reaction evaluation 
Develop programme and 
evalxtate potential 
contribution of 
tra i n i n g 

Implement Programme 

Represents post trai n i n g feedback 
Represents discussion and interaction pre-training 
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consideration of th i s point i n respect of Non-Prograinmed trai n i n g 

decisions. I t shows an earpanded version of the tr a i n i n g process and 

evaluation cycle as i n Diagram 1.5 with the exception that the -unique 

one-off characteristic of snch decisions dictates the importance of 

•undertaking a Tjre-training i d e n t i f i c a t i o n of trai n i n g effectiveness 

supportive factors, These w i l l be derived from the analysis of the 

problem or change situation: they may be categorised into those 

•Oiat can be altered to support the tr a i n i n g situation (opportunities) 

and those that cannot and w i l l have to be treated as constraints on 

tr a i n i n g effectiveness. The nature of these supportive opportunities 

and constraints w i l l vary with the problem or change situation as 

w i l l be demonstrated i n Parts I I and I H of this thesis. This pre-

tr a i n i n g exercise can also be viewed as identifying the relative 

w e i ^ t of contribution that t r a i n i n g i s l i k e l y to bring to the solu­

t i o n of the problem compared v i t h other factors* Iff for example, 

the overall objective can be defined i n quantitative terms and the 

rel a t i v e weight of trai n i n g i n terms of i t s potential contribution 

to the problem solution or change objective (con5)axed with other 

factors) i s h i ^ then i t might be possible t h r o u ^ this exercise to 

show that t r a i n i n g w i l l help to'solve* the problem and result i n 

measurable benefits. 

I f , however, the weight of trai n i n g i s low rela t i v e to other 

factors then management may decide that t r a i n i n g i s not worthwhile 

unless other action i s taken i n association with or instead of i t . 

Either way the emphasis i s on pre-training evaluation of trai n i n g 

potential. I t i s argued that t h i s may have several benefits: 

(it) i t gives the opportunity to involve management i n 

evaluating the potential t r a i n i n g contribution 

compared with other actions 
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(b) i t gives the oprportunity to modify the t r a i n i n g 

i n the l i ^ t of supportive opportunities and 

constraints 

and (c) i t ensures that a proper pre-training investment 

appraisal i s attempted. 

The l a s t "benefit derives particular significance from the e a r l i e r 

argument that post-training evaluations i n one-off training situa^ 

tions may be of limited value, !I!he p a r a l l e l here with physical 

capital investment appraisals i s clear - the eniphasis i s on souM 

pre-investment appraisal i n order to help ixirprove management 

decision maJcing, 

I n l^rograamaed trai n i n g decisions i t has "been recognised that i n 

many cases i t w i l l not he possible to l i n k the programme with 

performance deficiencies or required changes. This together with 

the point that the programme i s not derived from specific problem 

analysis or change needs but more broadly from c<mrpany objectives 

has two major ijirplications* In. the f i r s t place i t w i l l commonly be 

much more d i f f i c u l t to weight the t r a i n i n g contribution to objec­

tives i n the manner described above, ThB i n a b i l i t y to produce a pre-

t r a i n i n g w e i ^ t i n g of potential contribution to objectives does not 

however obviate the need for a pre-evaluation of effectiveness 

conditions. But the second major implication i s that the oirportunity 

for t h i s pre-evaluation of supportive factors and constraints arises 

when the t r a i n i n g programme has been prepared bearing i n mind that 

t h i s i s a 'coram±tfced' decision, !Ehe pre-evaluation nevertheless may 

take on added importance i n "Programmed" training f o r a number of 

reasons. Chief of -ttiese relates to iiie degree to which such trai n i n g 

may become isolated from organisation objectives, ̂ ^̂ ^ A tendency to 

i s o l a t i o n may be encouraged by the ease with which decisions of t h i s 
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nature lend themselves to conrplete delegation by xnanagenient to the 

train i n g sub-system and become administratively easily routinised. 

Ibas induction and i n i t i a l programme systems raa^ develop stereo type 

patterns with an input and output emphasis and a consequent concen­

t r a t i o n on issues of efficiency based on an input-output r a t i o . ^̂ ^̂  

Isolation i n i t s e l f may be partly a res u l t of the d i f f i c u l t y that 

there i s i n l i n k i n g * t i ^ t l y ' such prograimnes with general organisar-

t i o n a l goals which are subject to change over tiioe. a!he significance 

of such change may be overlooked, Finally, i t i s clear that i n -the 

absence of continuous questioning about effectiveness i n the organi­

sational context, isolation of a trai n i n g department undertaking 

Rcogrammed train i n g decisions f or management may lead to the adop­

t i o n of norms and objectives from outside the organisation, fcxr 

example under the influence of external agencies such as Training 

Boards, which may be only i n d i r e c t l y i n line with organisational 

goals.(91) 

Evaluation of pre-training effectiveness conditions (both 

supports and constraints) w i l l therefore certainly be desirable 

p r i o r to the taking of Programmed tr a i n i n g decisions. But in. t h i s 

s i t u a t i o n , i t has been shown above that post-hoc evaluations of 

existing programmes Bxe l i k e l y to be of value because of their 

recurrent nature. Indeed such evaluations may be desirable cfti a 

regular basis to guard against possible " d r i f t " from organisational 

goals. 5!he organisation effectiveness questions which may be asked 

w i l l of course be particular to the programme. Diagram 1.14 shows 

the training evaluation cycle f or Programmed Training, 
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D I A G R A M 1,U 

rROGRAMED (RBGTJLAR') TOAmm; mCISIOKS 

- T H E aSAIHIHGArVALUATION ISOCESS 

Jj^ompany Objectives 

haviour 
evaluation 

BvaEiate 
Learning 
evaluation 

supportive 
factors \̂  
and "̂̂ ^ 
constraints \ 

Behaviour 
objectives 

Knowledge 9 
s k i l l and 
attitude 
requirements 

Training Identify supportive 
programme 4**^ factors which can 
(content and be influenced to 
objectives) help meet prograome 

^ ts* objectives 
Implement *. Id e n t i f y factors 
Programme which must be 

treated as 
constraints 

representepost-tralning feedback 
represenlB discussion and interaction 
pire-training 

A SDMMAEY 01* TSE ARGMEM* LEADIMG TO THE CHOICE OF EXHEBCTTS 

The main aim of t h i s Chapter has been to explore the potential 

f o r the development and use of company cost benefit, or the invest­

ment appraisal concept as i t has been renamed, as a technique i n 

trai n i n g evaluation. I t has been demonstrated that the economist's 

concept of hnsoan capital can be iisefol i n the in-company situation 

as well as i n aggregative or macro situations where i t i s more 

commonly used. I t s isrportance was seen to l i e i n the focus i t 
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places on the l i n k between trai n i n g and company performance t h r o u ^ 

the effect on output and job tenure. The work reviewed i n t h i s 

f i e l d has demonstrated clearly the techniques needed and the condi­

tions under which successful links between training and output are 

l i k e l y to be established. 

Investment appraisal has been shown to have a place at "ttie top 

of the evaluation hierarchy as defined by Hamblin and other wri t e r s . 

Within the evaluation framework i t has been possible to eacplore the 

many practical d i f f i c u l t i e s that are associated with evaluations at 

"ttie performance level including: the time factor involved i n 

feedback; the intrusion of other factors which effect p u r i t y of 

results; the interdependence of human performance i n organisations; 

the incorporation of social objectives i n tr a i n i n g , and the l i m i t s 

of the s k i l l s and responsibilities of the trainer, This led to the 

conclusion that the technique of investment appraisal as applied i n 

i t s purest " s c i e n t i f i c evaluation" form may be of very li m i t e d value. 

I n true cost benefit style the d i f f i c u l t i e s (costs) can only be 

assessed against the rewards (benefits) and i t has been argued that 

there may be maiiy dangers i n not attempting evaluations at thi s 

l e v e l . These mainly centre on the possible divorce of tr a i n i n g from 

organisational effectiveness c r i t e r i a , 'Bie important conclusion 

from t h i s discussion was that the evaluation process should not be 

aimed solely at measuring the "value" of tr a i n i n g but equally m i ^ t 

be used as a management/trainer integration and control device by 

stressing the dependency of successful t r a i n i n g on other a c t i v i t i e s 

i n the organisation. 

I n assessing how and where performance linked approaches and 

investment appraisal i n particular might best be used for eval\iatian 

i n t h i s 'new' respect the emphasis was l a i d on considering the 
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manage3?s decisicai making role i n respect of t r a i j i i n g . Two tjrpes of 
t r a i l i n g programme related to management decisions were isolated, 
Prograamied (regular) and Non-Programmed (one-off). Within t h i s 
framework i t was found possible to categorise different types of 
trai n i n g and to explore the potential f o r use of performance or 
investment appraisal evaluation within these typologies, ^ under­
taking t h i s exploration within a framework of management decision 
categories i t was possible to demonstrate, outside of the technical 
parameters of f e a s i b i l i t y , that post-hoc evaluations may have 
limited significance i n aie-off situations and that there was there­
fore a particular need f o r a t h o r o u ^ pre-training investment 
appraisal. I n terms of the second role fouxid f o r evaluation i , e , 
that of an integration and control device, i t was argued i ^ t t h i s 
had considerable inrportance i n both types of tra i n i n g decisions 
whether or not there was available "hard" performance c r i t e r i a f o r 
investment appraisal. 

The empirical work described i n Parts H and I I I seeks to 

demonstrate the typology for evaluations within the categories Non-

Programmed and Programmed train i n g decisions as described above. 

The research took place within the U.K. iron and steel industry and 

was concentrated on operator training. This concentration on 

operators was a constraint imposed by the nature of the Iron and 

Steel Industry Training Board contract: i t was perhaps fortuitous 

i n that i t enabled a s t a r t to be made at a level commonly regarded 

as easier f o r performance type evaluations. 

The two experiments may therefore be b r i e f l y described as 

follows: 



- PART I I - Non-Programmed Training 3)ecisions 

An attempt to develop and test a methodology f o r inveslanent 

appraisal of operator training. This was to address i t s e l f d i r e c t l y 

to several of the d i f f i c u l t i e s described above as facing such evalua­

tions but was to attempt to treat them as opportunities. The situa^ 

t i o n chosen therefore was a " l i v e " situation rather than that of a 

iretrospective analysis; i t was an attempt to l i n k operator training 

d i r e c t l y with performance indicators i n quantitative terms; i t was 

to eschew the "simple" choice of working with individual man/machine 

relationships but to concentrate on the not untypical situation i n 

the Iron and Steel Indoislary of operatives working as a team; i t was 

to endeavour to involve management i n the decision making process; 

and f i n a l l y i t was to attempt to make e x p l i c i t the "supportive" 

circumstances upon which training effectiveness depended. 

I n terms of the framework described i n Diagram 1,12 above i t 

centred on a Non-Pcogrammed management decision concerning an acute 

management problem and considered as i t s prime aim i±Le effect of 

traini n g d i r e c t l y on performance rather -ttian through the l i f e of the 

human asset, 

- PART H I - Programmed Training Decision 

An attempt to develop an evaluative methodology for a commifebed 

regular programme of junior operative trai n i n g i n the Iron and Steel 

Industry as broadly encouraged by the I.S.I.T.B. This type of pro­

gramme had induction and i n i t i a l t r a i n i n g conrponents, incorporated 

social objectives and was not l i k e l y to lend i t s e l f easily to evalua­

t i o n i n s t r i c t performance terms. The major " s t r a i g j i t " investment 

appraisal technique that could be used was the effect of train i n g on 

the l i f e of the investment. An atten^t was also made to build a 
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broader organisation performance-based evaluative approach by taking 

into the evaluation, as a major part, certain organisational suppor­

tive factcxrs which were f e l t to be key to the effectiveness of ihe 

programme. 
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CHAPTER I I 

AN OTCRVIEW OP RESEARCH METHODOLOGY 

The two empirical studies contained i n Parts I I and I H contrast 

sharply i n the research methodologies used r e f l e c t i n g the very d i f ­

ferent situations tackled. The research methods w i l l be described 

i n d e t a i l i n the resi)ective sections. I t i s the purpose here, 

however, to provide an overview of the typology of the research 

which serves to place i t i n i t s academic context, !I3iere are three 

reasons for doing t h i s . F i r s t l y , the work was not i n i t i a t e d by the 

researcher but by an external c l i e n t , the I.S.I.T.B. and was to be 

developed i f possible to serve a practical purpose. Second, the 

approach used i n Part I I has a number of points i n common with what 

i s designated by behavioural scientists as action research, aspects 

of which are controversial. f i n a l l y , i t could be asserted that 

the study described i n Part I H i s "evaluation research" ( i n the 

sociological not the tra i n i n g sense), a form of research which has 

sometimes been subject to some c r i t i c i s m , ' A discussion of action 

research, to which a l l these points are ]?elated, provides the 

vehicle for dealing with them i n the remainder of t h i s Chapter* 

Action research i s essentially a problem solving model replica­

t i n g the steps of s c i e n t i f i c enquiry i n an open-to-change situation, 

French has defined i t ass 

'•,.,the process of systematically collecting research 

data about an cn-going system r e l a t i v e to some 

objective, goal or need of that system; feeding these 

data back in t o the system; taking action by alt e r i n g 

selected variables w i t h i n the system based both on 

the data and on hypotheses; and evaluating the 

results by collecting more data,"^^^ 
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(5) Kiis form of research may therefore serve several communities,^ ' 
including the sponsoring community with i t s practical concern for 
problem solution and the social science community with i t s obliga­
tions to work within an adequate conceptual framework or frameworks, 
I t i s therefore the nature of the collaboration with the c l i e n t and 
the degree to which i t can claim social science respectability as a 
research methodology that are Hie two central issues* 
The Hature of Collaboration with the Client 

I t i s possible here to make a dis t i n c t i o n between: A. the 

influence on the researoh because i t i s being undertaken for a 

c l i e n t and B, the influence on the researoh because i t i s being 

undertaken with a c l i e n t , ̂  '' 

A, Research for the Client 

The existence of a c l i e n t , as opposed to a provider of researoh 

funds, i s a necessary but not s u f f i c i e n t condition f o r action 

research. I t i s a condition shared f o r example with applied 
(Q) (Q) 

research^ ' on the one hand and consultancy^'^'' on the other. I t s 

importance, however, l i e s i n the degree to which i t constrains the 

objectives of the reseairch, namely, how specific the goals and objec­

tives set by the c l i e n t become and how narrow his eacpeotations,^^^^ 

The setting of very specific goals leaves the researcher with l i t t l e 

opportunity to explore the situation which has led to such objec­

tives and consult with the c l i e n t on t h i s ; i t may severely l i m i t his 

a b i l i t y to choose what he sees as relevant conceptual f^aioeworks. 

In these circumstances what i s being bought and sold i s the pure 

" s c i e n t i f i c me-ttiodology",^^^^ 

The empirical studies contained i n t h i s dissertation were com­

missioned by a c l i e n t , the I,S.I,T,B, The Board i s not a research 

organisation and i t had the specific objective of using the results 
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either to build i n t o i t s recommendations to the industry <m opera­
tive t r a i n i n g or to use to meets i t s objectives i n some other way. 
The terms of reference, insofar as they related to the work d i s -
cussed here^ were very general; the i n i t i a l constraints placed on 
MbB objectives were that the studies should embrace considerations 
of "wastage of operatives t r a i n i j i g programmes" and "an estijnation of 

the p o s s i b i l i t i e s f o r the use of cost benefit analysis of operator 
(13) 

training",^ evolution of the detailed objectives was of 

course monitored by a l i a i s o n panel of the Board but t h i s l e f t the 

author the freedom to construct the ccmceptual framework described 

i n Chapter I . 

There i s one further complication. The work on investment 

appraisal of training described i n Part I I was aimed at developing a 

methodology which could be used by Board and/or company s t a f f . 

There was, however, by the nature of the project another c l i e n t , 

namely the management of the plant w i t h i n which the experiment took 

place. This c l i e n t had no t i ^ t l y defined goals;^^^^ neither at 

th i s point did the researcher, IDie specific goals gradually evolved 

i n a manner described i n Part I I , 

The evaluation of the "committed regular" progranme of junior 

operative tra i n i n g described i n Part H I cOTies into a different 

category. The aim here was to develop a methodology and provide 

research evidence on the evaluation of programmes i n the f i r s t 

instance f o r the I,S.I.T.B. - not f o r the fiinns. Information was to 

be fed back t h r o u ^ the Board to the companies* 

B, Research wiiji^ the Client 

I t seems generally accepted that action research means the 

j o i n t involvement of researcher and c l i e n t i n f a c i l i t a t i n g change,^ 

Perhaps because the number of academic p r a c t i t i < ^ r s and consequently 
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the ncumber of published cases are limited^ ^ i t i s d i f f i c u l t to 

f i n d detailed agreement on the ground rules. This makes i t arduous 

to describe a l l ihe agreed " f f u f f i c i e n t " conditions f o r there to be 

v a l i d action research. I t i s clear also that there are areas of con­

siderable disagreement about certain of the rules of the game. 

While there i s general agreement that the e f f o r t should be collabora­

tive there are disagreements as to whether t h i s means f u l l collabora-
(17) 

t i o n at each stage of the problem solving process^ including: 

j o i n t problem d i a g n o s i s j o i n t planning of aotion;^^^^ j o i n t 

data collection; j o i n t participation i n decision making; ̂ ^̂ ^ and 

j o i n t evaluation. Bie principle of " f u l l " collaboration also has 

inrplications f or the timing of interventions e,g, o u ^ t the 
(22) 

researcher to be there f u l l - t i m e during each stage?^ ' I t also 

begs the question of whether there should be "equal sharing" at each 

stage. I s for exajaple, the researcher to share his concepts with 

the manager, ̂ ^̂ ^ Gouldner,^^^^ i n t h i s context suggests only that 

the researcher should work with the sponsor to i d e n t i f y asstusiptions 

underlying preferences and formulate a series of hypothesis about 

what must exist f o r the favoured idea to work. 

Clearly different styles are currently admissible. These range 

from the consultancy model, where the researcher acts as an expeirt 
(25) 

but with some consultation, to an eiagineering model, ̂  *̂ •vbBxe the 

sponsor i n i t i a t e s surveys with largely determined terms of reference, 

to Schein's process consultati<m model^ ^ with the sponsor not 

necessarily being aware of the problem. There i s , however, a certain 

measure of agceement that consultancy apjxroaches can be d i f f e r e n t i ­

ated from action research by the absence of collaboration, the con­

centration on prescription wiidi a package i n mind t i e d i n with a 
(27) 

defined objective i n turn b u i l t into a t i ^ t business contract. ̂  ' 
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At the other extresie more rigorous data-based research may 'become 

e l i g i b l e i f i t forms a deliberate pressure f o r change ' I m p l i c i t 

i n the concept of sharing between c l i e n t and researcher i s that some 
(29) 

learning most take place on both sides^ althoogSi i t i s not 

structured as a learning situation solely f or one or other of the 

collaborators. 

TbB research described i n Bart I I has several of the characteri­

stics referred to above. Ths exercise involved considerable 

interaction with the management and personnel of the ccMapany, !i!he 

problem was owned by the management and defined and recognised as a 

result of discussion between management and researcher. The results 

of the work were disseminated at some but not a l l the stages and at 

certain points the direction of the next stage was j o i n t l y determined. 

Decisions had of necessity to be taken by -t^ie management before cer­

t a i n parts of the j^ocess could be implemented and there was clearly 

b u i l t into the work a strategy for getting i t u t i l i s e d . ̂ ^̂ ^ 

I n i t i a l l y , there was a bias towards the relationship between manager 

and researcher being consultative rather than collaborative, with 

iAiB researcher maintaining i n the e a r l i e r stages the typical 

academic '*low p r o f i l e " . ^ ^ ^ ^ The fact that the sponsor (the I.S.I.T.B.) 

was outside of the organisation, and was demanding a generalisable 

product (see below) was partly responsible f o r t h i s . Also of 

importance, however, was the need to build up c r e d i b i l i t y slowly 

with the management and not to put the project a t r i s k : the c o l l a r 

berative element steadily increased, however, during the joroject. 

'Sbe enrpirical work which cmstitutes Part I I I was much more 

removed from Hbe action situation. The objectives and planning of 

the research were not derived i n consultation with the companies 

visited»^^ ' The relationship i n the firms was therefore more that 
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of the cQrrvBntlonal researcher collectiog data within a oonceptnal 

and analytical framework derived independantly. I t was reco^iised, 

however, that the research might have important policy implications 

f o r the firms (as well as f o r the I,S#I.T«B,) but the feedhack process 

was to "be ixltimately t h r o u ^ the recommendations of the Board. The 

fact that t h i s was the nature of the feedback process had some 

important implications f or the methodology of the research, 

^ e nature of the Research Methodology 

Action research embodies the s c i e n t i f i c problem solving model 
of:(55) 

- diagnosis 

- data gathering 

- feedback t o c l i e n t group 

- data discussion and work by c l i e n t group 

«• action planning 

- action 

The model i s employed on an i t e r a t i v e or cy c l i c a l basis. 

I t thus embraces both an approach to problem solviiig (a model) 

and a problem solving process (a series of a c t i v i t i e s and events).^^^^ 

I t i s dynamic - i t s dynamism stemming from, the i t e r a t i v e process 

within each problem and the recognition that the research may move 

from one problem to another.^ The acceptance of thi s d e f i n i t i o n 

immediately enables several differences from iHaa conventional 

academic research model to be noted. !Qie f i r s t i s embodied i n 

I!renoh's d i s t i n c t i o n between f i e l d study and f i e l d experiment 

the former tises the selection of subjects and the measurement of 

existing conditions i n the f i e l d as a method of determining 

correlations; the l a t t e r "manipulates conditions to determine causa2 

relationships". The dynamic nature of the l a t t e r approach, embracing 
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as i t does the willingness to introduce change at each stage of the 

process may mean also that i t i s extreinely d i f f i c u l t to maintain 

adherence to a controlled experiment typology. ̂  ' Even the a b i l i t y 

to maaiipulate some variables while holding others constant may be 

threatened by practical d i f f i c u l t i e s . ̂ ^̂ ^ Clearly linked with 1Ms 

problem of control i s the degree to which objectivity may be 
threatened by involvement and/or the researcher manipulated by the 

(39') 
c l i e n t . The conditions under which objectivity i s destroyed by 

the circumstances axe d i f f i c u l t to define given the many d i f f i c u l ­

t i e s there are i n defining objectivity i n the more conventional form 

of academic social science research. The key issues linked with 

t h i s question of objectivity and perhaps more f r u i t f u l to pursue are 

whether the research embraces a "social experiment" ̂ ^̂ ^ and whether 

i t i s capable of generalisati<m.^^^^ Without the former the pretence 

to research i s abandoned; without the l a t t e r i t becomes devoid of 

meaning outside of a very specific context. ̂ ^̂ ^ 

Q̂ie development of an investment appraisal approach to training 

i n Part I I was a problem solving eacercise but aimed at developing a 

generalisable problem solving approach f o r those concerned with the 

"people" part of the organisation structure. As well as being a 

"process" i t can therefore claim to be an "approach". An attempt 

was made to manipulate certain variables i n a diagnosed situation 

while controlling others. But t h i s meant that opportunities to pro­

voke change "by feeding back into the system a l l "ttie data at each 

stage were foregone: t h i s moves the work one major step away from 

the action research model described above a l t h o u ^ i t s t i l l retains 

other components i n common. I t did, however, enable a classic 

before and after eacperiment to be made.^^^^ 
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The evaluation experiment i n Part I I I had none of the action 
research components described above. I t used the classical " a f t e r -
only" design with a matching control group. This had the major 
advantages that i t avoided the problem of changes occurring over 
time (disturbing the control variables) and also the problems that 
are sometimes experienced when measures beforehand affect measures 
afterwards. ̂ ^̂ ^ The main challenge to the v a l i d i t y of the apjaroach 
i n the context of the above discussion, stems from whether i t can be 
classed as "evaluation sresearch", Clark^^^^ describes the normal 
evaluation prograimDe as follows: 

examining the objectives of the enterprise or the 

selected sub-part 

- identifying the goals of the units selected 

- establishing specific c r i t e r i a against which 

success can be measured and devising specific 

zoeasures 

- carrying out a research study on the selected 

un i t to measure performance 

- comparing the actual performance against the 

goals previously established 

- reporting the discrepancy between the desired and 

the actual performance" 

He states that such a progranmas w i l l not include a change strategy 

and w i l l be h i ^ y p a r t i c u l a r i s t i n i t s iresults. 

The model used indeed matches that described by Clark but with 

a few very significant exceptions. 'SSOB framework for evaluation 

(the goals) was not specifically l a i d down by the organisation but 

was derived from, consideration of a broader concept of the l i n k 

between evaluation and organisation performance. Thxis while there 
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was no "dynamic" attempt to evaluate the "crucial process underlying 

success or f a i l u r e " t h e r e was a s t a t i c picture taken of these. 

This enabled indirect feedback (through the Board) into the organisa­

t i o n f o r consideration of change, Itoeover, i t was envisaged l i i a t 

the approach used (supported or otherwise by the results) could be 

developed f o r use i n other situations and make a disti n c t i v e cOTitri-

bution i n t h i s respect. 

Canclusion 

The research described i n Parts I I and I I therefore f a l l s into 

no single canrp be i t of the classical or action school. I t can, 

however, be seen to have compcaaents that embrace both. While no 

judgement can be made on the academic r e s p e c t i b i l i t y and v a l i d i t y of 

the empirical research methods used without consideration of these 

i n d e t a i l t h i s Chaper has t r i e d to demonstrate that at a general 

typological level the work has a legitimate and interesting context. 
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PART I I -
laOM-PROGRAMMED TRAHMG DBCISIOMS 

CHAPTER I I I 

DEVELOPING M IHVESTMBM? APPRAISAL APHtOACH 

IMRODPCTIOH 

Ihe case study described below aimed to satisfy three major 

objectives. 

( i ) To apply the principles of the training evaluation 

process i n a Non-Prograjflmed trai n i n g decision 

situation as described i n Chapter I (see also 

Diagram 1#15)s these principles were to be applied 

i n the form of an investment appraisal approach. 

The key factors involved would be: 

(a) Clear i d e n t i f i c a t i o n of the potential 

contribution of t r a i n i n g to a problem 

solution. 

(b) The clear isolaticm of the i n t e r -

dependancy of training on other factors. 

(c) The imesentation of (a) and (b) above i n 

the form of a pre-training investment 

appraisal as a basis for manageirent 

decision making. 

( i i ) To develop, i f possible, a generalisable methodology 

of value to trai n i n g practitioners i n other 

situations. 

( i i i ) To i d e n t i f y the constraints and opportunities associ­

ated with training investment appraisals of thi s 

nature with a view to understanding how and where 
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they l i m i t (or otherwise) the opportunity f o r wider 
application. 

CORCEPPUAL AMD METHODOLOGICAL HtfiMBtfORK 

The broad conceptual framework f o r the approach has been des­

cribed i n Part I , This section describes the more detailed concep­

tu a l and operational framework within which the enrpirical investiga­

t i o n was constructed. 

- The Systems AOTroach 

In Part I particular emphasis was placed on the view of t r a i j i i n g 

as part of a t o t a l organisational system. This view provided the 

i n i t i a l s tarting point for the approach described i n t h i s chapter 

and -ttierefore merits some expansion, From a systems view-point the 

organisation i s seen as having a "mission" which embodies i t s 

specific o b j e c t i v e s . T r a i n i n g i s a sub-system which i s part of 

that organisation and exists t o bring about behaviour change to meet 

objectives. The systems view serves to emphasise the dependency of 

trai n i n g effectiveness on i t s link s with other sub-system i n achiev­

ing organisation goals and focuses attention on the manner i n which 
(2^ 

i t interfaces with other systems i n the related environ33ient.^ ' 

Training has such interfaces with the personnel system ( t h r o u ^ 

recruitment selection and concern with absenteeism and payment 

systems) with management services ( t h r o u ^ work study and other 

human engineering work), with the operating system i t s e l f ( i n pro­

viding induction, i n i t i a l , maintainence, change and development 

train i n g f o r those i n the operating system), wi'tti other support 

systems including quality control, costing and producti<m planning 

and with environmental systems such as the bodies that develop t r a i n ­

ing technology and those that influence manpower planning. 

Varren has, however, agreed that within the training function 
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i t s e l f there are a number of further sub-systems. These he des­
cribes as Research, Analysis, Development, Operations and 
Evalxzations. They interface with each other as demonstrated i n 
Diagram 3»1 with functions defined as follows: 

- Research;- Provides data to the rest of the trai n i n g 

sub-system to improve organisation. Also trains the 

rest of the trai n i n g sub-system. 

- Analysis;- Identifies t r a i n i n g needs and costs of 

meeting them. 

- DeveloTMnent;- Designs and produces training actions. 

- Operations;- Administers training action. 

" Evaluation:- Evaluates tr a i n i n g performance, trai n i n g 

programme effectiveness and systems efficiency. 

D I A G R A M 5.1 

WARREN'S TRAIITOTJ SUB-SYSTEIMS : MAJOR IMTERPAC^ 

R E S E A R C H 

O P E R A T I O N S ^E V A L U A T I O N 

A N A L Y S I S D E V E L O P M E N T 

Represents two-way primary 
interface 

Represents mainly one-way 
primary interface 
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Warren's view of training conditioned the whole approach des­

cribed below by emphasising training systems inter-dependency i n 

each component part. I t i s , however, i n his hands, essentially a 

static concept used to describe the key factors i n the effectiveness 

of t r a i n i n g departments and the constraints operating on them i n 

terms of levels of competence, capability (resourcing) and 

accountability. But there seemed l i t t l e xeason why his systems 

representation should not be used as a basis f or an approach to a 

dynamic situation. Warren's view was therefore developed and 

expanded as a framework, represented i n Diagram 5.2 to describe the 

functions, interfaces and outputs of each of the sub-systems. Most 

of Warren's ideas have been incorporated i n this Diagram but a num­

ber of others have been added to h i g h l i ^ t key dependency aspects 

deemed relevant to the proposed investigation. I t was found that 

the sub-systems could be transfom^d into stages that might be used 

to lo^ogress the work i n the ccaapany and are shown as such i n Diagram 

3.3 . Within each stage are inserted the key "tasks" which emerged 

from the study. The tasks resulted from the application of the 

problem solving paradigm described i n Diagram 5.4* This problem 

solving approach was pursued throughout and follows the action 

research model as defined by 'French^^^ and disctissed f u l l y i n 

Chapter 2, The l i n k which evolved between the systems framework and 

the problem solving model i s described i n the ooncltision to this 

Chapter, 

- The Detailed Methodology 

There remains outstanding the question of the data collection 

methods used i n conducting the various enquiries described below. 

As b e f i t s an "action" based approach a mix of formal and informal 

methods were employed. The development and content of these methods 
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D I A G R A M 5.5 

TOE DYHAMIC SYSEEJ 4S JRAMEtfORg: AND THE KEY TASKS 

STAGE 1 - RESEARCH (a) (1) 
Development of overall rationale for approach (investment appraisal) 

(b) (2) 
Development of systems^ '/problem solving framework 

CTAGE 2 - ANALYSIS (a) Of organisaticm performance and 
problems 

Of key areas of behaviour change 
requirement 

(c) Of tra i n i n g needs and t h e i r relevance 
to behaviour change requirements 

(d) Of relevant supportive conditions 

STAGE 3 - DEVELOPMEKT (a) Of tra i n i n g programme 

(D) Of estimates of costs and benefits 

(c) Of potential evaluation and 
monitoring system 

(d) Of necessary supportive conditions 

STiGE 4 - OPESRATIOliTS (a) Implementation of prograzmne 

Control of costs 

STAGE 5 - EVALUATION (a) Evaluation of costs and benefits 

(b) Evaluation of changes i n supportive 
conditions 

(1) Described i n Part I , Chapter I . 

(2) Described i n introduction to Part I I , 
Ch£?jter I I I . 
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D I A G R A M 3.4 

THE IROKEM SOLVING PARADIGM 

1. Recognition of problem existence. 

2. Definition of problem, 

3. Analysis of causes, 

4. Ifeasurement of factors of importance, 

5. Generation of possible solutions i f known or; 
framing of hypothesis to test deeper. 

6. Evaluation of alternative solutions proposed. 

7. Development of plan based on best solution. 

8. Icrplementation of plan/soluti<»i. 

9. Mcaiitoring and evaluation. 

i s described i n d e t a i l as and wheire appropriate i n the text. They 

include: 

- I n i t i a l checklists u^ed to i d e n t i f y problem areas: 

they are described i n Appendix 1. 

- More formal interview schedules piloted and 

developed f o r certain detailed parts of the inquiry 

shown i n Appendix 4» 

- Pormal xe^^artu to the management, used as a means 

for giving and asking for information i n a system­

at i c manner, contained i n Appendix 5. 
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The Appendices also show the detailed methodology used f o r the 

calculation of costs and benefits. No formal picture can, however, 

be given of the process of continuous communication with managers, 

engineers, foremen and operatives during the course of the 

investigation. 

- Selecting the Case Study Situation 

I t was hoped that any model developed as a re s u l t of the experi­

ment m i ^ t be used i n other situations by tr a i n i n g practitioners i n 

the industry and i n the I.S.I.T.B. Equally important, i f i t was to 

be considered capable of generalisation, i t had to be developed i n a 

"t y p i c a l " iron and steel industry larocess. The characteristic of 

such a process would be idiat i t emphasised the group inter-dependency 

of the work force i n production performance: i t would therefoare be 

d i f f i c u l t i f not impossible to separate out -tiie contribution of any 

single worker. 

The need to meet the basic c r i t e r i a directed the search f o r a 

suitable situation to basic steel industry processes located i n the 

North East of England. Contacts were already established with the 

steel industry i n the region both at the tr a i n i n g and management 

lev e l . Enquiries were therefore made about the existence of problem 

areas within production departments. As a resu l t of these enquiries 

a s h o r t - l i s t was drawn up and investigated further to enable a pre­

liminary assessment of the nature and extent of problems, i n particu­

l a r the degree to which they seemed to be linked with behaviour 

rather than with purely technical matters. Also extremely important 

was the attitude of the management towards co-operation i n the 

experiment. Consideration of these factors led to a f i n a l choice 

being made to attempt the project i n a rod and bar m i l l at the 

Br i t i s h Steel Corporation Iiackenby Vorks on Teesside. 
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- M i l l Sescri-ption and Maimiry 
The r o l l i i i ^ m i l l involved i n the experiment was a continuous 

rod m i l l producing a merchant "bar and c o i l rod ftom 55' Ions hy 34" 

b i l l e t s , The m i l l was run on a three s h i f t system. Êhe organisa­

t i o n and manning of the m i l l i s shown i n Dia^aan 5,5. &ere was no 

D I A G R A M 3.5 

ROD MILL - ORGAKISATIOE AMD SHI5T? MAJsimJG 

f 
MILL 

EKGIHEER 

HELL KAimiER 1 
ASSISTAOT 

MAIIAG-SEl 

1 
ASSISTANT 

MAMGER 
1 

DAY 
FOREMAN 

SHIFT MAMIIJG 
(5 Shifts) 

Main pulpit 
operator^ 

(1) SHOT? MAHAGEB 

Roller 

Slnisher 
Rou^^r 

Reel operators 

Pumace attendant 

Furnace charge operator 

Spare hand operators (two) 

Burner hundlers (two) 

Test end youth 

Spare hand 

I n addition there waa a m i l l recorder and a b i l l e t stocktaker. 

(1) The ranking shows rela t i v e eajmings status. 

Represents possible promotion alternatives. 
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straight-forward promoticm l i n e as i s common i n inany steel industry 

processes, Êhe Dia^am indicates, f o r exanrple that the r e e l opera­

tor can go into the main pulpit as a speed operator, to the furnance 

as a furnace attendant or to the m i l l f l o o r as a rentier. The r e l a ­

t i v e earnings status of operatives i n the m i l l i s roughly indicated 

i n the Diagram. Job descriptions f or a l l the operator jobs i n "Hie 

m i l l were available: but, apart from trai n i n g f o r bottom jobs, no 

systematic tra i n i n g was carried out» The train i n g o f f i c e r was 

largely involved i n giving advice on the m i l l f l o o r i f and when 

required. 

•EBE CASE STDDY 

The case study represents an action research situation. I t i s 

therefore characterised by an atteinpt to develop a generalisable 

methodology while at the same time affecting change i n an 

organisation.^ ' Biere are consequently two outputss a methodology; 

and an evaluation of change. This makes for d i f f i c u l t y i n 

description. A complete description of the methodology used, 

followed by a case study to i l l u s t r a t e the use of the methodology 

would f a c i l i t a t e clear demonstration. I t would, however, give the 

misleading impression -Umt the methodology was invented prior to the 

application rather than being evolved from i t , which i s the true 

nature of the case. To relate the case study, describing events as 

they happened, on the other hand, would be a better approximation to 

the t r u t h but would make f o r d i f f i c u l t y i n digestion and perhaps 

understanding. A middle way i s therefore proposed namely to des­

cribe the analysis step-by-step as i t proceeded through the various 

stages as outlined i n Diagram 3»3* 
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STAGE om • Research 
(7) The research element i n t r a i n i n g , i n the sense that Warren^ 

meant i t , i s concerned with designing and improving the technology 
of training as well as the conceptual framework within which i t 
takes place. I n thi s sense the research stage has already been des­
cribed i n terms of the development of the management decision-cia3cing 
framework for investment appraisal evaltiation as described i n part I 
of Chapter I and the systems framework used for the model i n ia:ac-
t i c e as described i n the introduction to thi s Chapter. I t thus con­
ditioned the approach to a l l the other stages. 
gTAGE WO - Analyaig 

- Analysis of Organisation Performance 

A number of d i f f i c u l t i e s confront the would-be analyst of 

organisation performance problems. These have been docuioented by 

several authors.^ ^ Major among these i s the diversi t y , complexity 

and d i f f e r i n g importance of various problems that smrround the pro­

duction interface. The l i s t i n g of such problems and the weighting 

of their r e l a t i v e importance i s p a r t i c u l a r l y d i f f i c u l t i n the 

absence of clear c r i t e r i a . I t i s not 'uncommon for the jaroblem 

analyst to be confronted with a hotch-potch of interdependent 
(Q) 

'problems' some of which represent either 'ca\ise* or 'effect'.^ 

I n this respect a useful d e f i n i t i o n of a problem which has been pro­

posed i s that of a 'deviation from an accepted standard of 

performance* .̂ ^̂ ^ I t can be argued that a l l probleias represent such 

deviations even though standards of performance i n many situations 

may be more i m p l i c i t than e x p l i c i t . The establishment of a standard 

provides the c r i t e r i a against which might be measured the size and 

nature of the problem. 
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Thus i n the rod m i l l situation the i n i t i a l e f f o r t was directed 

towards seeking to establish what standards of production performance 

were required to be maintained and where there were deviations or 

* problems * • 'From there i t was hoped to i d e n t i f y how behaviour was 

related to 'problems' and what changes i n behaviour were required, 

p a r t i c u l a r l y at the operative leve l . Thus i t was hoped to define 

eventually what contribution i f any training might potentially make 

to solving problems. I t was also hoped to define what conditions 

were needed for th i s t r a i n i n g to be effective and thus, hopefully to 

relate training objectives d i r e c t l y to any revealed deficiency i n 

performance where relevant. At t h i s stage i t was not anticipated 

that a oonrpletely d e f i n i t i v e quantative trai n i n g objective might be 

reached by these means. I t was indeed hoped rather to achieve per­

haps less than i M s i n deriving indicators which i n the managers' 

view might more or less be confidently associated with performance. 

The search for 'standards' demanded systematic collection of 

wr i t t e n and oral data to determine: 

(a) "What measures of performance there were, potentially 

or i n practice, f o r various parts of the plant and 

f o r the plant as a whole. I t was recognised that 

t h i s might include information that was not regarded 

as useful f or conventional management control 

prurposes. I t was also recognised that such data 

migjit or might not be available and m i ^ t or might 

not be used by the management f o r d e f i n i t i o n and 

control of standards. I n many conipanies standards 

are i n r p l i c i t rather than e x p l i c i t , * 

* I n such situations i t i s nevertheless an excellent discipline to 
ask 'under what conditions would there not be a problem' i n order 
to define standards. 
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(b) How the plant had measured up to standards of 
performance ( e x p l i c i t or i m p l i c i t ) over a recent 
time period and which were the key areas 
(recognised) of deficiency. 

(c) I n which parts of the plant, operatives exercised 

an important influence on plant performance and 

"t^e extent and nature of t h i s influence compared 

with technical and other factors. I t was f e l t 

that t h i s would enable areas of deficiency to be 

ranked alongside operator influence thus i d e n t i ­

fying any key ar^as of deficiency where operator 

influence was also regarded as high. 

(d) What quantitative standards of performance existed 

or could be derived f o r individual jobs, elements 

of jobs or groups of jobs and whether these stan­

dards could be derived f or the whole plant and/or 

for which parts of the plant. This represented 

the f i n a l analytical condition f o r establishing 

the f e a s i b i l i t y of an investment appraisal approach -

naji^ly the potential f o r quantification of costs 

and benefits. I t was recognised that i n group 

working conditions i t would probably not be possible 

to derive quantitative measures of performance for 

the whole job of any individual; but i t was con­

sidered possible that the iinpact of certain elements 

of an individual's job or a combination of elements 

of a number of jobs on perfoirraanoe m i ^ t be measured. 

A job element i s here defined as a number of actions 

which need to be closely co-ordinated to achieve 

part or whole of a group or individual task. • 
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I n summary i t was hoped, t h r o u ^ the process described above, to 

define key areas where operator performance was important to produc­

t i o n results (compared with technical and other factors), to match 

thi s with results of analysis of the plant's major problems and i n 

these matched areas to ascertain whether operative performance could 

be measured or related more or less confidently to certain indicators 

translateable i n t o output terms. 

- Ma.ior I n i t i a l Problems 

The process of analysis involved continuous dialogue with the 

management, technical s t a f f and operatives, i n i t i a l l y through exploxar-

tory interviews, and afterwards using a questionnaire checklist 

derived from an analysis of plant performance. I j i i t i a l discussions 

with the m i l l manager, assistant manager, foreman and m i l l engineer 

were designed to establish: what major problems there were i n the 

m i l l ; what factors were important i n achieving optimim efficiency; 

what action had been taken to overcome problems and improve 

efficiency; to what extent training was thought to be important i n 

r e l a t i o n to problems of efficiency and how i t interfaced with other 

aspects of man managen^nt; and what standards of performance were 

expected i n the m i l l as a whole or i n parts of the m i l l related to 

t h i s . Questions were also asked about the a v a i l a b i l i t y of production 

and man-power data. 

Item these early interviews i t was possible to establish that: 

- production i n the m i l l was well below that which 

management desired and had been f o r some time. 

- t h i s was f e l t to be related as much to the perform­

ance of personnel i n the m i l l as to technical or 

other factors. 
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- i f there was any train i n g need f o r operatives i t 

was thought to relate a l l along the line and not 

just i n the bottom jobs where, t r a d i t i o n a l l y , 

t r a i n i n g had been concentrated. 

- there would be problems i n the introduction of any 

operative training especially for more senior 

operatives because: 

( i ) attitudes of senior operatives wei:e such 

that i t was t h o u ^ t they believed them­

selves to be beyond any tr a i n i n g need and 

would r e s i s t any attempt at t r a i n i n g them, 

( i i ) management was reluctant to inteirrupt 

s h i f t s f o r training purposes largely 

because of the substantial costs involved. 

- The Search for Standards 

There were no obvious performance standards for m i l l operations 

on an individual worker basis. The m i l l as a whole, however, had 

standards of expected s h i f t output and yields from given inputs of 

steel based largely on past performance. Shift reports were set out 

i n such a way as t o indicate what standards were reached and to 

state explanations for any deviation from these standards. This 

data was amalgamated into weekly reports which gave veiry much less 

d e t a i l than the s h i f t reports themselves. 

There was also data available r e l a t i n g to s h i f t manpower i n the 

form of report cards setting out conventional personnel and job move­

ment information, Further investigation undertaken i n the coiapany 

personnel record office revealed that there was no labour turnover 

data produced f o r "ttie m i l l separately - only f o r several associated 

m i l l s together. Analysis of the irecord cards available i n the plant 
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however zrevealed that labour turnover was only significant i n the 

lower, r e l a t i v e l y unskilled jobs. Absenteeism, however, was f a i r l y 

h i ^ which pat a premium on the a b i l i t y of operatives to work 

e f f i c i e n t l y at one or two jobs above them i n the promotion ladders. 

I n considering what standards were available and i n analysing 

m i l l performance i n r e l a t i o n to these i t was obviously necessary to 

settle on a particular time period. I n general i t was recognised 

that the time period over which observations migjit be taken would 

depend on the number of observations needed to establish with reason­

able confidence that the data represents a l l conditions affecting 

the works, given that almost no data w i l l be free from abnormalities 

such as shutdowns, raw materials supply f a i l u r e , random technical 

influences, etc. The number of observations and therefore the time 

period would also be affected by the nature and length of the pro­

cess and by the period over which control and other data i n the 

works i s collected. 

Taking these factors into account the s h i f t reports were 

examined over a period of one year and revealed -ttie following s i g n i ­

f i c a n t facts: 

( i ) There were substantial product changes i n the m i l l . 

This meant that large adjustments were needed to 

move tram one product to another and these adjust­

ments were marked by step functions i n s h i f t output. 

After a change there would be a steady improvement 

for several s h i f t s u n t i l a r e l a t i v e plateau was 

reached, the low i n i t i a l output obviously r e l a t i n g 

to the problem of setting up the m i l l . This pro­

vided a f i r s t clue for further investigation. 
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Shift report data was presented i n such a way 
as to differentiate between scheduled stoppages on 
the plant for r o l l changing, etc, and unscheduled 
stoppages of one kind and another. These unschedoiled 
stoppages could be analysed by the cause of the 
stoppage and/or the area of the plant i n which the 
stoppage occurred. The headings under which t h i s 
information was summarised are given i n Diagram 3»6. 
The s h i f t reports were compiled by the m i l l recorder. 
Enquiry about the status and role of the m i l l recor­
der revealed that some recorders were not f u l l y 
familiar with the operations of the m i l l . 
Consequently much of the recorded stoppage time was 
that indicated by r o l l e r , rougher or finisher. 

D I A G R A M 3.6 

MAJOR FKADM^S H)H DATA AHALYSIS 
(show m i l l locati<m and/or cause) 

ROTARY SHEARS PDRHACE 

REPEATER COmES MECHAKICAL 

STAKD COBBLES REELS 

Q BAR SHEAR CONVEYCHS 

BAD STEEL COOLI33G EE2) AEROH 

ROD SlftTITCHES MATERIAL AHD EEOT EAR 

HOOK CARRIER ELECTOICAL 

MISGELLAffiOUS 
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( i i ) M i l l costs were controlled on a standard costing 

system. Standards were set for r o l l i n g rod and bar 

based on a time u t i l i s a t i o n factor. This factor 

was derived from a t o t a l number of manning hours 

available f or a week i n the plant minus allowance 

for scheduled r o l l changes, meal times and 

tmscheduled stoppages. Standard r o l l i n g costs and 

times were applied to standard raw material ( b i l l e t ) 

costs with standard y i e l d f o r any b i l l e t tonnage 

throu^put. Data was available showing times 

budgeted for stoppages both scheduled and unscheduled 

as well as other factors to be compared with budgeted 

times such as the y i e l d and r o l l i n g rate, 

( i i i ) Given the a v a i l a b i l i t y of b i l l e t s to r o l l , i t was 

clear that the major factor affecting the a b i l i t y of 

the plant to operate near output standards was the 

maximisation of effective r o l l i n g time by minimising 

the amount of stoppage time on the plant, Hext to 

thi s i n importance was the maximisation of y i e l d 

from a given b i l l e t throughput from the f-umace: 

yi e l d would be low i f there was a high percentage of 

breakdowns or f a i l u r e to pass raw material through 

stand (cobbles) which led to the steel being reduced 

to scrap. 

- Analysis of Data 

An analysis was made of the t o t a l unscheduled stoppages i n vari-

ous parts of the m i l l as i n Diagram 3*6 and results set against the 

budgeted figures. This analysis was undertaken over a period of 

just less than twelve months. The tables i n Appendix 1 show the 
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results of this analysis. Por the purposes of the calculation a 

dis t i n c t i o n was made between periods when bar was r o l l e d and other 

periods when coiled rod was r o l l e d , because the problems involved i n 

r o l l i n g bar and rod axe somewhat di f f e r e n t . Throughout the twelve 

month period taken there were twenty-one weeks when coiled rod was 

r o l l e d and twenty-five weeks when bar was r o l l e d . Two weeks when 

both rod and bar were r o l l e d were ignored. 

The most obvious fact to emerge from the analysis was that 

stand cobbles* accounted f o r about one-third of the stoppage time i n 

rel a t i o n to both bar and rod r o l l i n g even -ttiough "ttie bar did not go 

t h r o u ^ a l l the fini s h i n g stands on the m i l l . I n the case of both 

bar and rod the figure was greatly i n excess of budget (see Appendix 

l ) . This excess however was rather smaller than i n r e l a t i o n to 

mechanical stoppages which accounted for just over one quarter of 

the time l o s t i n the period and grossly exceeded the budget estimate. 

Other stoppages were much less important although i n some cases 

there were large variances over the budgeted figures, 

- Analysis of Key Areas of Behaviotir Chan^ Reguireg^nt 

I n i n i t i a l discussions with management about this data i t was 

pointed out that stoppages classified under mechanical f a i l u r e were 

exaggerated because i t was f e l t that the information fed upwards 

from the m i l l f l o o r atteorpted to disguise the number of hours l o s t 

by operative error. I t was also revealed that the budgeted hours 

lo s t were based on part performance rather than on any technical 

standard. 

The next stage was to ascertain what factors were important i n 

causing l o s t output and i n particular where the areas where operator 

performance was viewed as being important as opposed to other 

*A cobble occurs when the rod or bar f a i l s to go through the r o l l s 
either jajundng i n the r o l l s or being thrown aside. 
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factors. The r o l l e r s , m i l l foreman, the assistant managers, the 

manager and the m i l l guide engineer were therefore asked to comment 

on the factors l i k e l y to l i e behind the unscheduled stoppages l i s t e d 

under the headings given i n Diagram 5«6. After a l l the factors were 

l i s t e d they were asked to comment on each i n terms of the scope f o r 

operative error i n causing the unscheduled stoppage: they vexe also 

asked to ascribe a relative percentage importance to these factors. 

The checklist used i n th i s constitutes Appendix 2, Under each head­

ing a varying number of technical and mechanical factors were men­

tioned and noted. A b r i e f summary of the replies axe given i n 

Appendix 3« 

I n general operative performance was considered, by a l l 

interviewed, to be only a small factor (accounting f o r 15?̂  or less 

of time l o s t ) i n stoppages re l a t i n g to the "rotary shears", "reels", 

"rod switches", "cooling bank apron", "hook carriers", and "Q bar 

shears", i n the case of stand cobbles and repeater cobbles a l l 

•tiiose interviewed were unanimous that poor operator performance was 

between 90 and 100 percent responsible f o r stoppages either d i r e c t l y 

or i n d i r c c t l y throtjgh f a i l u r e to check for notice and corirect f a u l t s . 

A decision was therefore made to concentrate on the problem of stand 

cobbles. 

The process of interviews with a l l senior personnel i n the m i l l 

based on a common checklist was i t s e l f of importance as a means of 

focussing the attention of the management on the problem i d e n t i f i c a ­

t i o n and analysis. I t also served as a vehicle f o r reaching a con­

sensus on -Uie problem areas most l i k e l y to be affected by opeiratives. 

I t thus represented the f i r s t major step i n obtaining involvement of 

management i n the project. 
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- Analysis of Behaviour Chan^ Needs and the Relevance of Training 
to Them 

There was a sharp d i s t i n c t i o n between validating that operative 

performance could i n some way be related to plant performance and 

measurable standards and determining whether training had any role 

to play i n improving performance. Problems i n deficiency of perform­

ance i n key areas ( i n the plant or i n jobs) m i ^ t f o r exacrple have 

resulted from a variety of factors other than tra i n i n g (poor 

supervision, inadequate remuneration) etc. Further discazssions 

were therefore held with foremen and management to ascertain: what 

factors might be important i n the poor performance of operatives i n 

these ajreas; which operatives had duties and responsibilities i n 

these areas; and what were these duties and responsibilities. 

I n general, no clear picture emerged as to the important factors 

i n poor performance. I t was, however, evident that problems were 

part l y related to the frequent changes i n product mix which seemed to 

place a premium on the a b i l i t y of operatives to adjust to changes 

accurately and quickly. Kie operatives p r i n c i p a l l y responsible f o r 

making these changes were the senior operators on each s h i f t . ^Oiere 

was considerable doubt, exjxressed by management and others, as to 

whether poor performance i n these duties was the result of inadequate 

knowledge or s k i l l s or whether i t was application, not s k i l l , that 

was missing. I t was therefore decided to conduct an enquiry i n t o 

the s k i l l s and knov^ledge of key operatives i n t h i s area and the 

operation of factors influencing the application of t h e i r knowledge 

and s k i l l . The enquiry that was set up had four main purposes: 

(a) To establish knowledge and s k i l l s related to the key 

job elements i n the problem areas. 

(b) To establish what performance (behaviour) standards 
were required to do the job or job elements i n 
these areas. 
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(c) To establish what other factors might be important 

i n r e l a t i o n to sub-standard performance and what 

w e i ^ t they carried, 

(d) To establish whether the knowledge and s k i l l s of 

relevant personnel were up to the required standards 

and i f not, what were the deficiencies that could be 

met by trainiiag. 

The t o t a l duties and responsibilities of the top operators i n 

the several sh i f t s had been outlined clearly i n job descriptions 

written sane time previously. But i t was obvious that i t was cer­

t a i n elements of these jobs that were important i n r e l a t i o n to per­

formance i n the areas chosen for further investigation and not the 

whole job. A l i s t of factors judged to be important i n the preven­

t i o n of cobbles was therefore drawn up, each item of which had 

implications f o r the diagnostic a b i l i t i e s and knowledge of opera­

tives and the application of these a b i l i t i e s i n undertaking certain 

key elements of t h e i r jobs. These factors axe shown i n Diagram 3»7» 

No clear picture could, however, be obtained from discussions with 

management as to what standard of performance i n these areas was 

adequate. 

I n consoiltation with the management i t was therefore proposed 

that a l l the senior m i l l f l o o r operators should be interviewed about 

the factors outlined i n Diagram 3,7. These were the r o l l e r , 

f i n i s h e r , rougher and the operator who stood i n f o r the rougjier or 

finisher when they were i l l or absent on each s h i f t . Two question­

naires were then developed, designed to ascertain: 

the levels of knowledge and diagnostic s k i l l of 

operatives 

the practice and use of t h i s Imowledge and s k i l l 
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D I A G R A M 5.7 
IMPORTAM! FACTORS IH QBE PKBVEMIION OF COBBLES 

The diagnosing of front ends of cobbles after they have 
occurred to ascertain the correct catise of the cobble which 
can then be remedied. 

Knowledge of the correct procedures f o r setting up the stand 
and starting the m i l l again after the cobble has occurred. 

Knowledge of guide setting and location. 

Knowledge and practice i n the setting of r o l l h e i ^ t . 

Knowledge and practice i n the setting of twisters. 

Knowledge and practice i n the setting of r o l l cross. 

Knowledge and practice i n balancing the loops i n the repeater, 

Knowledge and practice i n the preservation of the correct 
balance throughout the m i l l and the elimination of p u l l and 
push. 

Knowledge and practice about the elimination of finning of 
the rod or bar. 

- how the operatives saw the i r own duties and 

iresponsibilities i n the problem areas and i n key 

parts of their jobs 

- whether the operatives themselves f e l t that they 

had problems either of tr a i n i n g or of any other 

nature. 

Under t h i s l a s t item the opportunity was taken to provide a 

framework within which the operators' comments on the m i l l ' s problems 

could be conrpaxed with those of management. 

Both questionnaires were drawn up with management and checked 

several times as to content. A b r i e f model answer was also prepared 

fo r each question, v e r i f i e d by management and foremen. These model 

answers were not, however, i n most cases treated by the interviewer 
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as the correct answer against which to assess the reply of the opera­

tives because i t was suspected that there m l ^ t be practices that 

management was not aware of or did not condone but which i n fact 

were as good as those i n the "book". A l l the questions were treated 

as open ended and the operative encouraged to say as much as he 

thought relevant. The management was, however, asked to indicate 

what standards were expected from the replies. Each manager con­

sulted f e l t that the top operatives i n the m i l l should be able to 

answer the qxiestions without any d i f f i c u l t y a l t h o u ^ the less senior 

of the operatives might have d i f f i c u l t y with some. The proposed 

enquiry was also discussed with union representatives and approved 

and a l l the operatives interviewed, which included four of the 

senior operatives from, each s h i f t were reassured that the report of 

the enquiry would preserve their anonymity. The questionnaires 

used are shown i n Appendix 4« 

Questionnaire »A* was designed to check on the diagnostic a b i l i ­

t i e s of the operators i n r e l a t i o n to cobbles. Examples of sections 

that had cobbled i n the m i l l were collected u n t i l i t was believed 

that a representative sample was obtained and with the help of the 

m i l l foreman and train i n g o f f i c e r information was prepared on: 

1, Why the cobble had occurred (what went wrong with 

the section that caused i t to cobble). 

2, What had caused the cobble (what factors had 

resulted i n the section being the shape that i t 

was), 

3, Where the cobble had occurred (which stand i t had 

cobbled i n ) . 

4, What action might be taken after the cobble 

occurred to sort out the problem and get the m i l l 

started again. 
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5» Which, of the cobbles could have "been prevented 

and how# 

6# Who i s respcaisihle for taking action after the 

cobble, 

Ehese s i x points became ihe basis for questions 3:related to each 

exhibit. Points 1^2, and 5 were turned into questions which 

checked the operative's a b i l i t y to diagnose correctly: Points 4, 5 

and 6 became questions designed to build up a body of information 

about practice i n handling cobble situations, 3h this context fur­

ther questions were asked about responsibilities for action i n 

general, and sp e c i f i c a l l y i n relation to the r o l l e r , finisher and 

rougher. 

Qoestionnaii^e 'B* was designed to test knowledge and established 

practice about the adjustment of the plant to jxrevent cobbles. 

Questions were drawn up relating to the factors affecting the propen­

s i t y of the section to cobble. These questions were graded according 

to d i f f i c u l t y . The aim of this questionnaire was: 

- To isolate factors affecting cobbles or the 

prevention of cobbles. 

- To obtain the operative's view of the problems 

of the m i l l to compare with those of management. 

To ask 13ie operatives about their am perception 

of their strengths and weaknesses. 

- To find out what was checked and by whom i n the 

m i l l . 

The results of the enquiry were presented to the management i n 

the document contained i n Appendix 5» ^ 6 report represented the 

second major step i n -^le process of communications with management. 

I t presented the detailed results from the questionnaires, feedback 
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operator comments as the reasons for production losses ixi the m i l l , 

pointed out admitted deficiencies i n operator knowled^ and s k i l l 

and "brought to the attention of management a number of practices i n 

the m i l l which were not established procediires but nevertheless 

seemed to work and were relevant to the problem. Perhaps, most 

inrportantly, however, the report i n the conclusions (page 157) posed 

a number of questions for management to answer, both specific and 

general, technical and organisational. 

- The Relevant SuTOortive Conditi<ms 

'From an early stage i n the analysis (prior to the detailed 

enquiry among operatives) i t became clear that the problems -v/ere 

mainly the re s u l t of frequent changes in the product mix. The 

original aim of the management had been to produce three weeks of 

bar and three weeks of rod in rota: i n practice production was 

related to the vagaries of the market. There were problems there­

fore associated with the need to change the r o l l s frequently as well 

as to al t e r r o l l speeds and set the guides. A l l this seemed to 

place a premium on the a b i l i t y of the operative to adjust to changes 

accurately and quickly. I t was clear, therefore, that i f product 

mix policy was changed ixipravements could be e3cpeoted i n m i l l per­

formance irrespective of major changes i n operative behaviour. 

During the earHy stages of the analysis i t became clear that 

the role of the s h i f t manager i n providing advice and guidance to 

the operatives on the m i l l floor had been neglected. I n discussions 

with management their reaction was that s h i f t managers ou^t to play 

a role i n this respect but that the majority of managers probably 

could not do so because they lacked the a b i l i t y themselves to handle 

the detailed production situations involved. I t was decided there­

fore i n i t i a l l y to incorporate s h i f t managers into the detailed 
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enquiry described above (this was not, i n fact, done at this particu­

l a r time because of the need to press ahead ylUti the operative 

enquiry). I t nevertheless served as an example of the way i n which 

the enquiry could have been broadened. A similar case could have 

been made out for investigating maintenance problems i n de t a i l but 

this again was beyond the scope of the enqxiiry at this point. 

The discussions with the management following the detailed 

enquiry however centred on a number of other factors namely: 

the adequacy of certain practices i n the m i l l 

the possibility or desirability of standardising 

certain procedures 

the desirability of clarifying responsibilities 

or certain duties which appeared to be unclear 

- the pos s i b i l i t y of management acticm i n certain 

respects other than formal training 

The management were therefore asked to decide i n a number of 

cases what was and what was not the deficiency and what was and what 

was not an acceptable practice (see page 57 of the report to the 

management - Appendix 5 ) . Itoagement answers to certain of these 

questions provided the trainer with some further direction i n 

developing a training plan. Others, however, pointed to the need to 

improve certain equipment i n the plant i n order to ensure that the 

correct practice was carried out e.g. the hickey block, to be used 

for setting r o l l h e i ^ t was often not used because i t was not marked 

clearly and th e correct pattern piece to go with i t could not be 

found. On another plain, discussions concerning the r o l l e r ' s respon­

s i b i l i t y for the s h i f t were of obvious importance, i n particular: 

his role i n cobble diagnosis and the degree to 

which he could delegate this 



- 89 -

- his relations with the main pulpit operatcxc (was 

the main pulpit operator responsible to the 

r o l l e r ? ) 

his responsibility for training 

These points had implications for the training to be given to 

the r o l l e r and for the type of training needed. 

Another factor discussed was the influence of the promotion 

line on training. The s p l i t t i n g of the line (Diagram 3.1) led to 

problems i n seeking replacements for the xonj^ex and the training of 

suitable replacements. The r e e l operator for example was expected 

to know three key jobs. The influence of pay differentials was of 

c r i t i c a l importance here. I t had been clear i n interviews with 

senior operatives that there were problems i n encouraging the best 

young men to work on the m i l l floor, where conditions were dirty and 

dangerous, because of the r e l a t i v e l y high status of the furnace 

attendant's job (Diagram 5«1)» "Ehis job i t appeared, had e a r l i e r 

been further down the line ( i n terms of pay) and i n fact had been 

undertaken by two men, one at the front and one at the back of the 

furnace, A partial productivity agreement had been made replacing 

the man at the back of the furnace by a T,V, camera, ©le wage r e ­

adjustment under this agreement had not, however, been extended to 

the senior m i l l operatives with the result that their relative 

earnings status had been diminished. 

STAGE THREE - Develotjment 

- Develo-pment of a Training KroCTajnme 

The major conclusion of the enquiry was that there were obvious 

deficiencies i n knowledge and s k i l l i n certain areas which pointed 

to a need for training (pages 56-37 i n Appendix 5)» These were 

detailed i n the ^report along with the levels of operative at which 
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training should be aimed. Management answers to certain of the 

questions posed i n the report provided some further direction i n 

developing a training plan. As a result of the enqtiiry and subse­

quent discussion of the results with management, an action programme 

for training of the top operatives i n the m i l l was drawn up with the 

objective of diminishing the unscheduled stoppages resulting from 

stand cobbles. The basic outline of the programn^ which was to take 

plaxje both on and off-the-job i s contained i n Appendix 6, 

- Estimating Costs and Benefits 

Before any f i n a l decision was taken about training, estimates 

had to be made of the costs and benefits associated with thB pro­

gramme. The training action programme was therefore costed i n terms 

of analysis, development and implementation costs. The benefits 

represented the potential revenue to be obtained by closing the per­

formance gap. 

Potentially the most d i f f i c u l t abstract problem i n making these 

estimates was the calculation of the time period over which benefits 

might flow and costs would be incura^ed. I n general the length of 

the time stream of benefits from particular training to be undertaken 

i n the immediate future w i l l depend partly on labour turnover i n the 

jobs affected: i f turnover i s significant i t w i l l have to be taken 

into account. ̂ ^^^ Judgement might also have to be made as to 

whether the impact of the training scheme may diminish over time. 

I t was recognised that the v a l i d i t y of making quantitative 

estimates over time would be affected by changes in other factors i n 

the future. Thus, particularly i n estimating benefits, the possi­

b i l i t y of such changes affecting the data would have to be noted. 

A l l the factors outlined i n Stage Two (d) aboro represented uncer­

tainties i n estimating the benefits from the training investment. 
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I t was recognised that this process of estimating costs and 

benefits was not a substitute for the validation of knowledge and 

s k i l l imparted t h r o u ^ the training nor for on-the-job assessments 

procedures. The methods used for validating the training axe des­

cribed i n Appendix 8. 

( i ) Estimating Cost of Training 

Turning quantitative indicators of performance into estimates 

of financial benefits i s a procedure which varies with the nature of 

the indicators chosen. Ho overall generalisation can therefore be 

made. This i s not -ttie case i n measuring costs of training. Proper 

and accurate measurements of the costs of training were needed i f an 

investment appraisal was to be attempted. An attempt was therefore 

made to embody a number of principles into the calculation of costs, 

as follows: 

(a) They should, as far as possible, be r e a l opportunity 

costs. The opportunity costs of time and effort 

spent on training are the returns to be derived from 
(15) 

the time/efforts spent on doing something else^ 

e.g. the opportunity cost of takJjig a man off his 

s h i f t for interview or training i s the value lost 

because of his lack of contribution to the output of 

the s h i f t during that time. The calculation of 

opportunity cost, however, i s particularly d i f f i c u l t 

in relation to management and supervisory time. On 

occasion i t i s possible to argue that the opportunity 

cost of questionning a manager or supervisor i s n i l 

i f he has slack time available,^^^^ Similarly, i f 

there i s a spare hand employed on the s h i f t to f i l l 

i n for absentees then the opportunity cost of taking 
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an operative off the s h i f t for an hour for training, 
i f not always n i l , (becaxise the spare hand may be 
unable to do the job as well as the operative 
replaced) may be much les s than the cost of taking 
the operative off the job without replacement. I t 
can be seen from this discussion that the conven­
tional approach of calculating costs by estimating 
the relevant part of wages and salaries i n relation 
to time spent could be vexy misleading. The oppor­
tunity cost of taking a top mi l l operative off the 
plant for a short period may be several thousand 
pounds worth of production, 

(b) Tbey should be only marginal costs i . e . only those 

that could be directly associated with the particu-
(17) 

l a r training undertaken. ̂  ' This neglects t r a i n ­

ing overheads related to the upkeep and administra^ 

tion of the fixed training f a c i l i t i e s for operatives 

which may Indirectly supply support for HhB cost-

benefit experiment. There was, however, no e s t i ­

mated increase i n -ttie training overhead brou^t 

about by l i d s additional a c t i v i t y . Direct p a r t i c i ­

pation i n the exercise by a member of the central 

training staff would of course have had to be 

included. 

normally, i f a s t r i c t application of marginal 

c r i t e r i a i s used then the costs of the existing 

training would have to be subtracted from the costs 

of the new scheme introduced. I n this case this 

issue was ignored because the training was being 
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directed to the solution of a problem and therefore 

almost by definition was a "new event". 

(c) A l l relevant marginal costs should be calculated 

including the costs of analysis, interviews, setting 

up data collection systems arising from the need to 

arrive at performance data and monitorijag systems. 

These include the costs of management, supervisors, 

technical staff and operatives who provided a s s i s ­

tance or were involved at any time i n the experiment. 

(d) The cost ou^t to include an estimate for maintexiance 

training costs which w i l l be a function of turnover 

of personnel resulting i n the need to provide occas­

sional training to keep up the standard. Such costs 

become relevant i n relation to the l i f e of the 

investment and w i l l vary according to this l i f e . 

The application of the above principles to the pre-training 

estimation of costs i s described i n d e t a i l i n Appendix 7« costs 

of the training programme were calculated as X + Y (+ Z) where: 

X = the cost of the analysis 

Y = the cost of drawing up, organising and 
implementing the training programme 

and Z = the cost of maintaining the standard 
(estimated over si x years) 

These costs totalled £700 + £905 (+ £1 ,295) = £1 ,605 + ( £ 1 , 2 9 5 ) . 

( i i ^ Estimating the Benefits of Training 

I t was recognised that the c r i t e r i a that m i ^ t be used i n detail 

to convert estimated potential performance changes into monetary 

terras for puirposes of estimating a rate of Te-bsm on the training 

investment, m i ^ t vary with the perfoirmance indicators chosen. I n 

the case of the rodmill the training objective was expressed i n teiaos 
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of reducing stoppage time i n the m i l l to standard. Thus the oppor­
tunity cost principle could be applied i , e . the cost of the m i l l 
being down was the revenue foregone expressed as £(A + B). 

Where A = the gross revenue contribution from bar/rod 
that would have been rolled but which 
cobbled i n the process minus the scrap 
value of cobbled material. 

Where B = The added value that would have been pro­
duced by iiie m i l l i n the normal running time 
available ( i f there had not been cobbles) 
minus any expenses that vary directly with 
tonnage (but excluding tonnage bonus which 
\rB,s paid anyway) and minus any contribution 
from alternative tise of variable resources. 

I t was recognised that the concept of revenue foregone which 

was to be used to calculate B would be absolutely valid only i f the 

mi l l was operating at or near capacity. This was the case at the 

time of the calculation and seemed l i k e l y at the time to be the case 

i n the foreseeable future. I f this was not the case than B could be 

abandoned and an additional factor C introduced where: 

C = a l l the incremental costs incurred i n 
running the mi l l for longer periods of 
time e.g. overtime payments, power, 
higher maintenance charges, etc, i n 
order to make good the deficiency caused 
by unscheduled down times. 

Using these definitions (at 1971 prices) the total estimated 

cost of unscheduled dovm time resxilting from stand cobbles was e s t i ­

mated at £470 per hour for rod and £452 per hour for bar. The 

detailed calculations are shown i n Appendix 7» The estimated 

returns to be gained from reducing stand cobbles alone to time 

budgeted for, over 1 year, was £31 »479 which discotmted back at 15?^ 

was £26,757 i n the f i r s t year. 

^ e then current (1971) required rate of return i n the steel 
industry. 
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( i i i ^ The Cost Benefit Ratio 

The total training objective was aimed at a saving i n present 

pounds of £26,757 i n the f i r s t year compared with estimated costs of 

just over £1,600 (assuming no maintenance training costs i n the 

f i r s t year). This represents a y i e l d of over 1,600 percent. The 

sise of the potential estimated yield was so great i n the short run 

that no seriotis attempt was made to calculate returns over a longer 

period. I n relation to the estimates of costs and benefits there 

was an element of uncertainty about the outcome. I t was therefore 

for the management to w e i ^ t this uncertainty i n the l i ^ t of the 

evidence from the enquiry and the financial estimates before approv­

ing expenditu3:e on the programme. Once the targets were accepted as 

r e a l i s t i c by the management i t could be pointed out that only four 

hoxnrs of down time had to be saved for the training to be successful 

i n terms of yielding a return of over ten percent. 

- Develoument of Evaluation and Monitoring Systems 

I t was envisaged that, subject to changes i n supportive condi­

tions being not too substantial (see below) the training would be 

evaluated i n terms of a reduction i n the number of stoppage hours 

over the period of a year following the completion of the training. 

The performance i n this year would be compared with that of the 

period prior to the training. The s h i f t records and reports could 

be used for this monitoring process i n the same way as they wezre 

used for the analysis of the problem. The procedure for monitoring 

the standard of training i s described i n Appendix 8. I n order to 

monitor carefully the costs of the training programme i t was agreed 

that a diary of training associated with the action plan was to be 

kept by the mill's training officer. 
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- The BeveloTjment of guimortive Conditions 

Bie main supportive factors potentially influencing operative 

training effectiveness i n relation to the defined training objective 

were identified above. I n the light of the model for Non-Brogrammed 

training demonstrated i n Diagram 1.13 i n Chapter 1 these factors 

were discussed with management with a view to identifying those 

which would have to be treated as constraints and those which manage­

ment was prepared to adjust. Certain of the Factors were obviously 

more important than others i n terms of their potential effect on the 

training outcome. The factor deemed most Important was the frequent 

changes i n product mix. I t was clear, however, i n discussions wiiii 

management that i t would not be possible i n the short run to al t e r 

the basic policy of operating the mill f l e x i b l y i n relation to 

orders. I t was similarly deemed not possible to make immediate 

changes i n the structure of the promotion l i n e . Discussion of a num­

ber of ways i n which the effect of the existing structure on operas 

tive effectiveness i n respect of the training objective could 

ameliorated led the management agreeing to take action to try and 

isolate those operators i n the line below the r o u t e r who stood i n 

for him i n the m i l l i f the r e e l operator refused to take the job. 

These personnel would then be trained. I t was also possible to 

c l a r i f y the responsibilities of the r o l l e r i n relati<m to the pulpit 

(speed) operator. I t was agreed that management action could be 

taken to establish procedures i n the event of certain Interruptions 

i n the m i l l relating to various types of stand cobbles as a basis 

for the training programme and that certain minor changes i n 

equipment, brou^t to attention by the survey, would be made. I t 

seemed, however, from discussions that there was l i t t l e that could 

be done about the relative earnings status of the r o l l e r and furnace 
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man a l t h o u ^ this exajntple was taken as a pointer to the danger of 
pa r t i a l productivity agreements. Nor, as has been indicated above 
was i t possible - i n the then immediatelyforeseeable future to do 
anything about the training of s h i f t managers - a l t h o u ^ the impact 
of this on the problem was not considered major. Diagram 5»8 sum­
marises the supportive constraints and opportunities. 

D I A G R A M 5.8 

KEY SUPPORTIVE COKDITIOKS IKFLTJEIKiBIG m^imm 
mOGRmm EPFECTIVEMESS 

Shift Managers 
S k i l l s 

about certain 
proceduires 

Technical problems 
(nan a v a i l a b i l i t y 
certain components/ 
services) 

' MIX* 

TRAUOTG 
+ mOGRAMME 

Kb'Jb'iilCTIVEIIESS 
\ 

Relative earnings 
status of 'top' 
operatives 

Roller responsibility 

PrcMotion line 
structure 

constraints 

opportunities for associated change 

A l l the factors identified in the Diagram were l i k e l y to i n f l u ­

ence to some degree the a b i l i t y to ' s c i e n t i f i c a l l y ' relate pre-

training performance to post-training performance. I t was discussed 

and agreed with the management, however, that none of the supportive 

conditions, ol^er than a major product mix change i t s e l f was l i k e l y 
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to make a significant impact on pre- and post-training comparisons. 

I t was at iMs stage, foreseen that there would be changes i n the 

s h i f t working patterns which would give maintenance men on the s h i f t 

more time and would therefore be expected to reduce the time lost 

t h r o u ^ mechanical stoppages. I t was considered that this was 

unlikely to have any substantial effect on the incidence of stand 

cobbles resulting from causes other than mechanical. 

STASB FOtm - Operations 

- Implementing the Programme 

The training prograxmne was implemented sometime after the 

researcher had l e f t "Uie company. The details of the programme and 

i t s implementation i n practice were nevertheless a product of con­

tinued discussions between the m i l l management, the mi l l training 

officer, the I,S,I,T.B. and the researcher, !Hie report i n Appendix 

5 was presented to the management i n early 1971 33id i t was hoped 

that action would be taken following the report by Iferch of that 

year. The implementation of the training programme does not however 

begin u n t i l the end of I97I for two major reasons: f i r s t l y , as 

anticipated, 'twere were a number of d i f f i c u l t i e s i n implementation 

stemming from the fact that the operatives at which the programme 

was aimed had a l l been with the costpany for a considerable number of 

years and regarded themselves as f u l l y experienced; secondly, there 

were problems i n finding the resources and s k i l l s necessary for 

organising and supervising effective on-the-job training. The Iron 

and Steel Industry Training Board were therefore Invited, at the 

I n i t i a t i v e of management, to help the Implementation. Discussions 

on this did not, however, areach a practical nature u n t i l the end of 

the year and detailed agreement was not reached u n t i l 6th January, 

1972. 
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Becatise of the delay i n implementation i t was considered that 

there may i n the intervening period have been certain changes i n 

technology, product mix, etc. which would make i t d i f f i c u l t to 

associate the claimed potential benefits from training described i n 

the original analysis, with any post training changes almost a year 

later . I t therefore becaaae necessary to re-establish that there was 

s t i l l a production problem of sufficient size to j u s t i f y training 

a c t i v i t y . A preliminary analysis of the production s h i f t reports 

for a period of thirteen weeks up to 10th January, 1972 indicated 

that time lost due to stand cobbles was at least as serious as that 

reported e a r l i e r . Subsequent training a c t i v i t y was therefore 

pursued i n the confidence that there was s t i l l a problem to be 

solved. This was later v e r i f i e d by the collection of information on 

the sajae basis as i n iibe e a r l i e r analysis for the period beginning 

April, 1971 t h r o u ^ to end February, 1972, This data indicated that 

during this period there were eleven r o l l i n g weeks of s t r a i ^ t bar 

e i ^ t of coiled rod and twenty seven seeks i n which both s t r a i ^ t 

bar and coiled rod were rolled. Altogether there was an excess of 

variance of time l o s t over budget at a l l points on the r o l l i n g line 

of three hundred and fourteen hours of which over f i f t y five hours 

was due to stand cobbles. I t was therefore clear that thesire was 

s t i l l considerable scope for reducing time lost i n i^e m i l l . 

The training programme i s described i n Appendix 8, I t consisted 

of a number of off-the-job courses for r o l l e r s and other senior 

operatives which took place over a period of eigiit weeks up to mid 

April, 1972. These covered instructional techniques, cobble diagno­

s i s and prevention, basic rod m i l l practice including practical work 

on guide setting and pass changing. Shift workers were taken off 

their s h i f t and put on days for the dtaration of the course they 

attended. 
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Using the baclsground knowledge collected during the analysis, 
at-the-job training was introduced. The r o l l e r of each crew was 
encoxrraged to identify, on an individtial basis, the particular needs 
of operatives not only i n relation to h i s ovm job but to jobs above 
him. This provided an effective way of training the r o l l e r himself. 
Training based on this system continued for several months, 

- Control of Costs 

Appendix 8 itemises the time devoted to preparation and imple­

mentation of the training. Fortuitously (from the training view­

point) at the time of the off-the-job training there was a shortage 

of orders and the course could be held on the days on which produc­

tion would not be scheduled. Since operatives were paid for these 

non r o l l i n g days there was no r e a l opportunity cost associated with 

the training programne. (Nevertheless an apportionment of wages and 

salaries was made to the costs of training - see below.) The time 

u t i l i s e d by a number of the I.S.I.T.B. st a f f was also logged during 

this period. 

The time taken by the r o l l e r i n implementing systematic at-the-

job training was not however logged because i t was designated by the 

management that this was part of the r o l l e r ' s job which should be 

b u i l t into his routine. 

STAGE FIVE - Evaluation 

- Evaluating Costs and Benefits 

The detailed calculation of costs and benefits i s shown i n 

Appendix 10. As indicated above the r e a l opportunity costs associ­

ated with the implementation of the training programmes were low 

because training was carried out when the mill was down because of 

shortage of orders and no charge was incorporated for the r o l l e r ' s 

time involved i n at-the-job training. The total costs of training 
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were therefore X + Y where: 

X s the costs of analysis, research and 
interviewing. These totalled £700 and 
were equal to those incorporated i n the 
estimate because this part of the 
estimate was already based on hard 
facts, ( i . e . the research and analysis 
had of course taken place prior to the 
estimation of the costs of training) 

and Y = the cost of implementing the training 
programme. 

The times estimated to be devoted to the training programme 

(contained i n Appendix 9) were given to the conrpany cost accountant. 

He provided the overall figure of £669 on this basis. To this was 

added the cost of the time of a member of Board sta f f , a l t h o u ^ the 

company did not actually pay anything for the service. This was 

assessed at £550 over the period January tp April, 1972. There were 

no consumable expenses i n providing the training except chalk. 

The total cost of preparing aiad implementing the training was 

therefore estimated at £1,219. 

Therefore X + Y = £1,919 = the total cost of training. 

The benefits were estimated by measuring improvements i n m i l l 

u t i l i s a t i o n between the two periods April, 1971 to Itebruary, 1972 (pre-

training) and April, 1972 to March, 1975 (post-training). This conn. 

pared a period of forty six r o l l i n g weeks with a period of forty 

fiv© r o l l i n g weeks (see Tables 1 and 2 i n Appendix 10). The compari­

son was undertaken on an individual s h i f t basis i n order to take 

into account the fact that a s l l ^ t l y different number of weeks was 

worbed and within these weeks a different number of s h i f t s . The 

breakdown into s h i f t s also enabled compaxison, pre- and post-training, 

to be made for each product category, 

% b l e s 1 and 2 i n Appendix 9 indicate the change i n time l o s t 

between the two periods for the rodmill as a whole. This showed 
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that overall there was a considerable improvement between the periods 
and, secondly, that variances from budget improved considerably and 
i n the case of s t r a i ^ t bar r o l l i n g became positive. 

Of the overall improvement of 277 hoiars In actual time l o s t in 

the m i l l between the two periods, 180 hoxnrs or almost two-thirds of 

this improvement was obtained by the redtiotion i n time lost because 

of stand cobbles. Overall there was a favourable variance i n arela-

tion to budget i n the period I972/I975 compared with an adveirse 

variance i n 197l/72# Al-ttiou^ the mix of work i n terms of weeks 

devoted solely to bar r o l l i n g , solely to rod r o l l i n g and mixed rod 

and bar r o l l i n g was different a comparison of average individml 

s h i f t performance reveals that; 

(a) On straight bar r o l l i n g an average of 35 minutes 

a s h i f t was saved between the two periods. 

(b) On coiled rod r o l l i n g 11 minutes a s h i f t was 

saved* 

(c) I n weeks when both straight bar and c o i l rod were 

being rolled there was a saving of 8 minutes a 

s h i f t . 

Dierefore i n terms of stand cobbles alone the 180 hours saved 

at the estimated 1971 costs of down time i n the m i l l of £470 for bar 

and £452 for rod per hour represented a saving of £77f055« This c<Ma-

paxed with an originally estimated saving of just under £27,000* 

- Evaluating Changes i n Supportive Conditions 

I t was clear from the post-training analysis that a considerable 

part of the improvement I n the second period over the f i r s t was due 

to changes i n cesrtain supportive conditions - i n particular changes 

i n product mix which were not foreseen (page 96). For example 

there were more weeks when bo-Ui straight bar and coiled rod were 



- 105 -

rolled i n tha sajcoe week i n the period '\^^^/^2 than i n the later 
period* Longer runs on certain products would "be expected to give a 
lower incidence of stand cobbles. Ôhe management indicated, however, 
"Uiat the incidence of technical change between the two periods was 
not considerable* There were indeed several technical changes 
immediately after the original study, including the standardisation 
of b i l l e t s s i z e , the cessation of three-strand r o l l i n g and a change 
i n the s h i f t system* But most of these events occurred before or at 
the beginning of the second pre-training cmtrol period (Aprils I??"* 
to Eebruary, 1972). The management were unable to indicate major 
factors which coxild significantly account for differences i n perfor­
mance between these two periods* 

52ie change i n the product mix was, however, obviously important* 

I t was clear, however, that even i n the weeks when both rod and bar 

were rolled iisere was a noteable improvement i a u t i l i s a t i o n of 8 

minutes per s h i f t * I n these weeks obviously the economies to be 

gained from longer runs at bar and rod would not pertain* Therefore 

i t was assumed that this 8 minutes per s h i f t represented I t e minimum 

Improvement that could be more positively associated with the i n f l u ­

ence of training* Applying this minimum to bar r o l l i n g and coiled 

rod r o l l i n g i n the second period a saving of approximately 52 hours 

and 22 hours respectively could be calculated* When this was added 

to the saving i n weeks when mixed bar and rod were rolled (17 hours) 

and valued on the basis demonstrated in Appendix 6, the benefit ftom 

jjigroved u t i l i s a t i o n could be calculated at £34f070* This total 

benefit £ccm greater u t i l i s a t i o n between the two periods was calcu­

lated (see Appendix 10) by taking the value of the time saved per 

s h i f t between the two periods and relatiaag this to the pattern of 

bar and rod r o l l i n g i n the second period* 
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Conolusion to Case Study 

Overall i t would appear that training acccmrplished by the m i l l 

management and the I.S.I.7.B. had helped to contribute a significant 

improvement to performance. Actual costs were £1,219* Benefits 

that could be minimally associated with training were calculated at 

£28,960. 

I n summary therefore the methodological process described i n 

the case study revealed that: 

( i ) There were key areas of the plant where sh<xct-fall 

i n performance occurred i n the top jobs. Training 

had hitherto been concentrated on bottom jobs, 

( i i ) I n certain key areas deviation from standards were 

v i r t u a l l y wholly within the responsibility of top 

operatives. 

( i i i ) Because of this i t was possible to relate behaviour 

change req^uirements and, moreover, training needs 

to a quantitative performance c r i t e r i a , 

( i v ) The implementation of the training could be strongly 

associated with substantial improvements i n the out­

put performance of the plant, 

(v) Althou^ a number of problems were identified only 

one was followed throu^. I t would have been 

possible, however, to paresent to management a l i s t 

of possible areas for further action i n seveiral 

other parts of the plant and perhaps to estimate 

costs and potential benefits for these. 

I n practical terms the case study demonstrates several major 
(18) 

differences from conventional training analysis methodology.^ 

Qlhese ares 
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The work did not begin with analysis of particular 
jobs I n order to determine training needs but with 
analysis of plant performance as a whole. 
I t did not accept Utie lack of standards or indeed 
necessarily any existing standards but s o u ^ t to 
establish standards for training purposes. I n other 
situations i t may well be that the performance data 
required or used for control purposes i s different 
from that required for training purposes. I n these 
circumstances the analyst would have to ascertain 
whether other data was available for collection 
which met his needs or set up a system to collect i t * 
The approach enabled the c l a r i f i c a t i o n of areas of 
r e a l training needs i n relation to plant performance 
and enabled p r i o r i t i e s to be established* 
I t led to concentration for training purposes on key 
elements of the operative job rather than on the 
whole job i t s e l f . 

I t revealed at an early stage of the investigation 

the problems relating to the interfaces of training 

when other factors l i k e l y to influence i t s 

effectiveness* 

I t involved management continuously (at each stage) 

so that the training function became clearly linked 

i n the managers mind with problems of efficiency. 

I t was possible to estimate the returns to training 

i n mcmetairy terms. I t can be argued that this i s 

important because i t presents the manager wi-tii -ttie 

f u l l implications of a decision not to tr a i n i n terms 



- 106 -

with which he i s familiar. I t might therefore have 
encouraged him to undertake training I j i circum­
stances where the costs were h i ^ ( i f the benefits 
were also veary high). 

Set against these differences which are arguably advantages of 

the approach, are some obvious limitations: 

- The approach accepted as a training objective, 

short run quantitative indicators related to 

plant performance. I t did not reveal needs that 

may be associated with longer teim objectives nor 

did i t incorporate into i t training inputs which 

were required to meet other conrpany objectives* 

I t was restricted to training needs that could i n 

some way be directly related to plant performance 

i.e* where a direct influence could be seen to be 

established* This would seem to be a potential 

r e s t r i c t i o n on i t s usefulness i n terms of i t beix3g 

more l i k e l y to be of value i n an approach to shop-

floor worker training than to supervisory or 

management training. 

I t did not r e s u l t i n the description of total 

tiraining needs for an Individtial or groups of 

individuals but concentrated on certain elements 

of their jobs. I t could not therefore be described 

as a substitute for conventional training 

methodology. 

I t i s also not a substitute for other conventional 
(19) 

validation proceduares.^ I n the case study the 

potential q.uantitative targets could only be met 
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i f the training input was i t s e l f validated i.e* 
there remained the need to check that s k i l l s and 
a knowledge of top operatives weore improved after 
training. 

- I t would not appear to be suitable for evaluation 

of off-the-job programmes which are not specific 

to the needs of the plant* For exanrple i t coxild 

not be applied to general management programmes 

and other general introductory programmes for 

adults or youths recruited to the organisation. 

(aSNBRAI. CONCUJSIOMS 

On a different plain the results of the exercise may be 

reviewed i n terms of their contribution towards meeting the objec­

tives outlined at the beginning of this chapter* 

Objective number (1) was that iiie case study would attempt to 

apply iiie principles developed i n relation to Hon-Programmed 

training decisions i n the form of an investment appraisal approach 

i n order to: 

(a) Clearly identify the potential contribution of 

training to a problem solution 

(b) Clearly Isolate the interdependency of training 

on other factors 

(c) Present the results of the above i n the form of 

a pre-tralning ijivestment appraisal to the 

manager 

I t can be argued in respect of this objective that the case 

study represents a successful application of an investment 

appraisal methodology as applied to a "Hon^Rcograramed" maintenance 

training situation* Objectives (a) and (b) above were met by linking 
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a "staged" systems approach to training with a problem analysis as 
shown i n Diagram 3*9* ThlB f a c i l i t a t e d i n the analysis stage the 
selection of a problem where a clear identification of the potential 
contribution of training could be made and the interdependence of 
training on other factors c l e a r l y assessed. The case involved the 
meeting of Objective (c) above i n the form of a presentation of a 
pre-training investment appraisal for consideration of management* 
I t was further possible to follow the project t h r o u ^ the Operations 
and £}valuation Stages to the f i n a l problem solution situation. 

Objective ( i i ) was: 

"To develop, i f possible, a generalisable 

methodology of valtie to training practitioners 

i n other situations". 

3h respect of f u l f i l l i n g this objective i t can be claimed that 

a general Problem solving/systems methodology has been derived which 

could be generalised to other situations using -Qie framework des­

cribed i n Diagram 3 .9. 

Objective ( i i i ) involved: 

"Identifying the constraints and opportunities 

associated with training investment appraisals 

of this nature with a view to understanding 

how and where they l i m i t (or otherwise) the 

opportunity for wider application". 

Txi respect of this objective the success of the methodology i n 

terms of i t s a b i l i t y to link training cle a r l y with performance i n an 

organisation can be seen to depend largely on three factors: 

( i ) The a b i l i t y to isolate areas within the plant which 

are highly dependent on individual or group 

operator performance. 
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STJACKE 

AMIiYSIS 

(a) Of organisation 
performance and 
problems 

D I A G R A M 5.9 

THE gySTBMS STAGES AH) THE PROBLBM S0L7IM; MOIiEL 

PROBLEM PABADIEM 

Identify implicit/explicit 
production^rformance standards 

Identify ma^or problems 
(devi a t l ^ i s ) . 

(b) Of behaviour 
reqxiirements 

(c) Of training needs 

(d) Of supportive 
conditions 

Rank problems 
i n priority 

Measure 
Problems 

6 ^ 
Select Problem 

Rank problems i n terms 
of direct dependence 
on human operator 
performance 

Identify Causes 

Identify relevant 
persoanel and direct 
behaviour deficien­
cies (key job elements) 

Identify other de f i ­
ciencies l i k e l y to be 
necessary supportive 
conditions for training 

Idratify causes where 
dixect behaviour 
deficiencies important 

Establish whether 
training needs 

Establish necessary 
supportive conditions 

stablish solutions 
which depend on 
training 

BEVELOHWIT 
(a) Of training 

pro^amme 
(b) Of costs and 

benefits 
(c) Of evaluation and 

monitoring system 
(d) Of supportive 

conditions 

Develop tralT^ng 
Programme 

Develop necessary 
supportive conditions 

(oppo3rtunities and 
constraints 

Establish potential for 
quantitative evaluation 
(pre-investment appraisal) \^ 
Training (Go/Uo-go decision) 

Set up train 
controls 

•kng system and 
X 

OroRATIOUS 
(a) Implementation of 

programiDe 
(b) Control of costs 

Implement training 
pro^?amme 

EVALTFATIOK 
(a) Of costs and benefits 
(b) Of supportive 

conditions 

Inrplement supportive 
conditions (where 
possible) 

Calculate Costs Calculate 
Benefits 

Evaluate Programme 

Review changes i n 
supportive conditions 
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( i i ) That these coincidently are areas where there 
are major problems and/or opportunities for 
improvement * 

( i i i ) That these are areas where data i s available 

sufficient to enable qoiantification. 

I t was clearl y fortunate i n the case study that an important 

issue could be directly related to operator behaviour ^ ^ c h i n turn 

could be directly influenced by training. These are necessary con­

ditions for building up a clear investment appraisal of training 

for consideration of management prior to the training development 

and operations stage. 

I n r e a l i t y i t i s evident that i n many cases one or more of 

these conditions may not hold. This does not destroy the v a l i d i i y 

of Hhe approach but means that on a number of occasions the devia^ 

tion from standard (problem) may not be quantifiable or that the 

problem solution depends more on * supportive' factors than on 

behaviour change to behroug^t about by training. I n other 

situations, identifiable and desired behaviour changes may not lend 

themselves to influence by training. Nevertheless i t i s evident 

that the approach could s t i l l be used by the training adviser to 

identify possible training opportunities and to rank them i n terms 

of their importance as a contributor to the solution of production 

performance problems. These opportunities may not only relate to 

operatives. A problem analysis may reveal behaviour change and 

training requirements at a l l level s . 

Alternative izses of the approach may be more than acceptable i f 

they are judged agadnst the c r i t e r i a underlying the i n i t i a l attempt 

to develop an investment appraisal methodology. The argument from 

the Training Board viewpoint was that the demonstration that training 
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can be treated as an investment and can provide pay-offs w i l l moti­
vate management to make better use of training resources. This how­
ever assumes that the "currency" i n which management evaluates tra±>-
Ing i s monetary. This need not be the case. I t was evident i n the 
case study that a major factor motivating the management i n support 
of the training programme was the continuous involvement i n the 
analysis and development of the work, rather than any potential 
values that could be attached. Indeed i t could be argued that the 
investment appraisal calculation was regarded as rather "academic" 
by the management. I n sum, i t was the concern of the trainer and 
analyst for the solution of production problems that led to the 
close identification of management with the project. 

I n this respect i t was management's perception of the iiirpart-

ance of the problem that carried weight rather than the sheer bulk 

of the analysis, a l t h o u ^ undoubtedly there was interaction between 

the two* Situations w i l l undoubtedly arise where the problem i s not 

perceived by management and the weight of analysis i s discounted. 

I t m i ^ t therefore be important i n the preliminary analysis to con­

centrate on those problems which management perceive cl e a r l y , a?ank 

h i ^ i l y and have already analysed rather than those that seem to be 

objectively important. ̂ ^^^ I n this respect the author has construc­

ted a whole hierarchy of problem perception/diagnosis i n any organi­

sation which may look something l i k e the network i n Diagram 5»10: 

the analyst may wish to start someway down this network. 

In relation to some of the conceptual d i f f i c u l t i e s described i n 

Part I the case study had demonstrated that i t i s possible to begin 

an evaluation at Ultimate l e v e l 5 and work t h r o u ^ i t while concen­

trating on the "direct" training element i n idie problem solution. 

Thus an involvement i n a total "management of change" exercise can 
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D I A G R A M 5.10 

THE mOBim HXEKARCET 

ANALYSED 

SOLUnOHS 
KNOWN 

NOT 
ANALYSED 

SOLUTIONS 
TOKNOWN 

HiOBLEM(S) 

AS SIBCIFIC 
EaOBLSM 

(e.g. machine 
bottleneck) 

ANALYSES 

SOLOTIONS 
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LARGELY 
UNRECOGNISED 

enecic; 

YSED "^^^^^^ 
NOT ANALYSED 

SOLUTIONS 
UNKNOWN 

be avoided ( i f so desired) by pre-selection of *Uiose problems which 

seem to be capable of clear influence by training at the level of 

competence of the trainer. I t i s clear, however, that even within a 

limited "training" context the trainer by his interaction with 

management i n the problem diagnosis and i n particular his attempt to 

h i ^ i l i ^ t the "supportive" conditons upon which training depends for 
(21) 

success i s institutijQg a limited 'management of change' process.^ ^ 

Ijideed i t has been argued above that i t i s from this process and not 

necessarily from the reults of the exercise that he establishes 

c r e d i b i l i t y . 

This point can be underlined succinctly by cOT5)aring the various 

stages i n the methodology used i n the case study with the s i x phases 
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of the organisational change process couched i n terms of management 

stimulus and reaction and drawn up by Greiner as a resul t of his 
(22^ 

research.^ ' The methodology i s shown i n Diagram 5»11 to f i t 

COTfortably into Greiner's categories. 
D I A G R A M 3.11 

THE MATCHiro OF THE DIVESmEHT APEBAISAL APmOACH 
A3SSD THE CRGAMSATIOML CHAHSS PROCESS 

Greiners 'Phases of Organisational Change' Investment Annralsal Model 

^^^^ ^* Stimolus - Pressure on management 
Reaxstion - Arousal 

Discussion of implici t / e x p l i c i t 
production performance standards 

FfTARF! I I : Stimulus - Outsider interaction 
Reactioa - Some re-orientation of 

decision maker 

Identification and ranking of 
problems by process of interaction 
by trainer and manager. The 
cl a r i f i c a t i o n of areas where direct 
influence of behaviour clear 

PHASE H i s Stimulus - Diagnosis of problem 
Reaction - (Fu l l ) recognition of 

problem 

Analysis of causes of selected 
problem(s). Identification of 
direct behaviour deficiencies and 
'supportive' conditions. Testing 
for training needs 

PHASE TV: Stimolus - Invention of solutions 
Reaction - Commitment to Imple­

mentation (seeing 
problem i n a new light) 

Development and costing of training 
prograimDes and programsies of sup­
portive action. Pre-investment 
appraisal study presented for 
management showing costs and 
benefits 

PffASR V: Stimulus - Experiment with 'new' 
solutions 

Reaction - Seaarch for preliminary 
testing of results 

Implement programmes and monitor 

IHASE 71: Stimulus - Reinf(n:cement from 
positive operations 
and results 

Reaction - Acceptance of 
practices 

Feedback post-hoc from training 
experiment. Acceptance of con­
tributory role of training to 
problem solving 
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The description of the change pirocess above serves to h i ^ l i ^ t 
the very proactive role of the training function i n the methodology* 
This i s particularly evident i n the "analysis stage": the conven­
tional role of the trainer i s to be reactive to the line manager i n 
undertaking training needs analysis but not to undertake a total 
analysis i n order to define the relevance of training. The approach 
in the case study therefore loeant that there was abnormal interface 
with the managers and technical st a f f as well as with operatives and 
other departments during the preliminary azialysis. This has implica­
tions for the behaviour reqxiirements azid the knowledge and s k i l l s of 
training advisers. For example the effectiveness of the trainer i n 
such an approach w i l l depend very much on his a b i l i t y to use 
resources i n the organisation and to communicate e a s i l y with other 
parts of HiB organisation which might help i n the process of problem 
recognition, definition and solution. Among those l i k e l y to be of 
assistance are: workstudy and human engineering personnel; account­
ancy and wages analysis st a f f (for costs and bonus rates/systems); 
industricLL relations personnel; union rexoresentatives; maintenance 
and technical s t a f f ; quality control s t a f f ; producti<m planning and 
control staff; l i n e management; supervision as yell as operatives* 
The a b i l i t y to interface with these personnel may not be just a 
function of the personal a b i l i t i e s of the trainer but also the way 
i n which the training function i s perceived i n the organisation and> 
more spe c i f i c a l l y , whether the manager perceives the trainer as 
legitimately playing the role of the problem consultant* The 
manager may see the training adviser as someone dealing solely with 
specific types of off-the-job or on-the-job s k i l l s training* He may 
not consider him capable of analysing i n depth more complex at-the-
job leaiming problems or, more commonly, the manager may not regard 
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the problem as one relevant to the training. Certain barriers axe 
also l i k e l y to arise because of the way i n which the information 
analysis may provide threats to persons in the organisation by 
destroying myths or calling to question so called neutral sources of 
information. Without going further into these problems than the 
individual case study has permitted i t i s evident that the approach 
may depend for i t s success on the develoimient of the training 
adviser as a process consultant.^ ' Indeed the methodology has 
been written up and used as a betsis for training programmes for 
advisers of various training boards along these l i n e s . The a b i l i ­
t i e s associated with the approach can be identified as follows: 

(a) Ability to recognise, interpret, analyse and tise, 

for communication, management control information, 

particularly production control information, 

(b) Ability to interact with senior executives: 

( i ) s o c i a l l y 

( i i ) i n handling meetings 

( i l i ) i n conducting face to face interviews as part 

of the problem analysis 

( i v ) a b i l i t y to devise fact-finding interviews 

with management and shop floor employees 

(v) a b i l i t y to collate and systematically analyse 

data 

( v i ) a b i l i t y to understand the process of manage­

ment development 

( v i l ) a b i l i t y to understand work study and method 

study techniques (the derivation of standards) 
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PART i n 

C t t a p ™ T V 

IMRODTJCTION - THE BASIC OBJECTIVES AKD gHE CHOICE OF 
IBTABLISBMEanS FOR IHVESTIGATIOH 

The ob jec t ive o f Part I I I i s t o eacplore the relevance in p rac­

t i c e o f the iixveatment appra isa l concept o f evaluat ion t o Pro^raznmed 

Tra in ing decis ions . PrograiniDed Tra in ing decisicois vere def ined i n 

Chapter I as those which were r o u t i n e , were lUoely t o he repeated 

over t i ne and which the organisat ion had developed s p e c i f i c proce-

dxcres f o r handling* OSiey were thus l i k e l y t o lend thenmelves t o a 

w e l l def ined t r a i n i n g s i t u a t i o n embodying regula r adminis t ra t ion* 

They were l i k e l y t o be concerned w i t h a set o f standardised 

behaviomr reqtiirements and a w e l l de f ined set o f knowledge and 

s k i l l s * Such prograsnnes i t was argued would lend themselves e a s i l y 

t o "ownership" by the t r a i n i n g department. They would convent ion­

a l l y embrace i n d u c t i o n » i n i t i a l t r a i n i n g and standard development 

type t r a i n i n g courses. 

The argument developed i n Part I i nd i ca t ed t h a t there would be 

several major l i m i t a t i o n s to a s t r i c t investment appra isa l approach 

appl ied t o such programmes* These l i m i t a t i o n s centred mainly on the 

d i f f i c t i l t y involved i n r e l a t i n g broad based progcasaoes inc%irporating 

components cover ing a wide range o f i n d i v i d m l f o rgan isa t iona l and 

s o c i a l ob jec t ives t o "hard" measures o f organisa t ian performance. 

I t was, however^ argued i n Par t I t h a t i t was ii irportant t o seek such 

measures where possible and iOiat i t was extremely important t o 

attempt an 'x i l t imate l eve l* eva lua t ion o f such broad based 
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prograMoes f o r tvo zoajor xeasanBt 

1. TbBy were l i k e l y t o "be repeated r e g u l a r l y over time 

and therefocre feedback oror time would "be important 

f o r f a t n r e decis ions . 

and 2* I t i s these kinds o f prograimies t h a t lend themselves 

to "complete ownership and admin i s t ra t ion" o f the 

t r a i n i n g department. Xhis s i t u a t i o n may lead to 

i s o l a t i o n o f the proscamme f rom the in f luence o f the 

changing needs o f the organisa t ion and o f i t s 1±DB 

managers over tixse. 

These tvo f a c t o r s also provide the basic j u s t i f i c a t i o n f o r the 

t w i n r o l e s i i i a t have been a l l o t t e d t o eva lua t ion i n t h i s t h e s i s : 

- ^Qiat o f a feedback mechanism; 

and, equa l ly important , 

- Xhat o f d e f i n i n g the necessary i n t e r f a c e o f t r a i n i n g 

v i ' t i i other systems i n the organisa t ion (necessary 

tha t i s i n terms o f t r a i n i n g making a successful 

c o n t r i b u t i o n t o organisat ion perfoinnance)* ^ doing 

t h i s i t i s hoped to focus on the decisions t h a t l i n e 

management need t o take i n order to in tegra te 

t r a i n i n g i n t o the organisa t ion . 

!Ilhe research described i n Chapters V and V I below attempts t o 

r e l a t e the above ro l e s t o a [Programmed Tra in ing dec is ion i n the I r o n 

and Steel Indus t ry . The jtrograranie chosen was the Junior Operatives 

Izidoction and I n i t i a l Programme as l a i d down f o r i n d u s t r y , i n 

the fo rm of a model, by the I . S . I . T . B . ^ ^ ^ This added an ex t r a 

dimension o f i n t e r e s t t o the eva lua t ion as c e r t a i n o f the parameters 

o f the programme were the product o f the I . S . I . T . B . recommendations 

and no t s o l e l y r e f l e c t i n g the company ob j ec t i ve s . Thus an 
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i n t e r e s t i n g p o i n t i s r a i s ed about the way i n which the conrpany 
absorbs the Board 3:ecommendations i n t o i t s own objec t ives and the 
source o f t i ie c r i t e r i a t h a t m i ^ t be xised f o r determining whether 
the t r a i n i n g i s being successfu l ly c a r r i e d out . Under the Board 
model f i r m s were encouraged t o place a l l j u n i o r operatives t h r o u ^ a 
programme of f u r t h e r educat ion, voca t iona l education and t r a i n i n g , 
t oge i t e r w i t h a t - t h e - j o b t r a i n i n g i n the fo rm o f r o t a t i o n between 
var ious departments i n the works. This programme was given t o 
j u n i o r operatives r e c r u i t e d a t age 15, 16 or 17 wh i l e i n a supernu­
merary capaci ty . I t had several unique ^ l a r a c t e r i s t i c s . F i r s t , i t 
was not only an Induct ion programme but also set out t o be a com­
p le te i n t roduc to ry t r a i n i n g process. Second, i t was g iven t o young 
people w i t h l i t t l e or no eaqperience outside o f i i i e i ndus t ry or 
indeed o f the i ndus t ry i t s e l f . T h i r d , i t f r e q u e n t l y incorporated 
several broad s o c i a l objec t ives r e l a t i i i g to the we l f a re o f the 
i n d i v i d u a l and perhaps o f the l o c a l or r e g i o n a l cc»mmmities. These 
cha rac t e r i s t i c s place the programme model f i r m l y i n the category o f 
Induc t ion and I n i t i a l T ra in ing . They also make very d i f f i c u l t the 
a p p l i c a t i o n o f an investment appra isa l approach t o evaluaticm or 
indeed any evaluat ion a t the Ul t imate l e v e l . 

In respect o f the investment appra isa l approach i t was argued 

i n Part I -Hiat the r e t u r n from any t r a i n i n g investment w i l l be a 

f u n c t i o n o f : 

(a) The l i f e o f the investment 

and (b) The p r o d u c t i v i t y o f the investment over i t s l i f e . 

There i s some evidence t o suggest t h a t i n respect o f Induc t ion 

and I n i t i a l t r a i n i n g programmes the l i f e o f the investment may be an 

important determinant o f the r e t u r n s : t h i s was shown t o be the case 

(2) 
i n the B r i n l e y Thomas research. ^ I t w i l l almost c e r t a i n l y always 
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be re levan t t o evaluations o f i nduc t ion and i n i t i a l t r a i n i n g 
programme B because o f the h i ^ i e r labour turnover ra tes associated 
w i t h the en t ry o f new personnel i n t o an organisa t ion and/or new jobs.^^^ 
Heasxirement o f the l i f e o f iHoB investment may provide a major source 
o f "hard" data f o r eva lua t ion . Chapter V therefore explores more 
f u l l y the relevance o f the i n t e r - r e l a t i o n s h i p o f t r a i n i n g and t u r n ­
over t o eva lna t ion and t e s t s the i re la t ionship i n a number o f 
companies operat ing j t m i o r t r a i n i n g programmes. 

I t was c l e a r j " a p r i o r i " ^ £rom examination o f the I . S . I . T . B . 

Junior Operative Tra in ing Model t ha t measurement o f the ' p r o d n c t i v i l y ' 

o f i i ie t r a i n i n g investment i n -the model i n terms o f •hard* p e r f o r ­

mance data would be extremely d i f f i c u l t i f no t iarpossible* This was, 

however, recognised i n Par t I t o be a d i f f i c u l t y genera l ly t o be 

associated w i t h Programmed Tra in ing decis ions , nevertheless i t i s 

f e a s i b l e t o attenrpt to evaluate "Hie supportive circumstances 

r e l a t i n g t o the t r a i n i n g investment on the assumption tha t i f these 

circumstances are * r i ^ t * then the condi t ions f o r achieving marl mum 

p r o d u c t i v i t y are es tabl i shed . Tbe model f o r Programmed Tra in ing o u t ­

l i n e d i n Diagram 1.14 i n Par t I , whi le descr ib ing the conventional 

feedback loop f rom company objec t ives t h r o u ^ to t r a i n i n g programme 

implementation and back, s o u ^ t i n t h i s respect t o enrphasise t h a t a 

programme m i ^ t be subject to inf luences "ex te rna l" t o i t but which 

m i ^ t nevertheless have a major Impact on i t s e f fec t iveness and 

e f f i c i e n c y . Chapter V I therefore concentrates on developing a very 

basic systems model which m i ^ t be used as a t o o l f o r "evalua t ing" 

programmed t r a ixdng i n t h i s scanner. I t s use i n prac t ice i n evalua­

t i o n o f -Hie j u n i o r operative t r a i n i n g programme i s then described. 

The approach described i n Chapters V and V I gains added i m p o r t ­

ance f r o m the f a c t that^as mentioned b r i e f l y e a r l i e r ^ i t throws l i ^ t 
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on a f u r t h e r issue which a l t h o u ^ not c e n t r a l t o t h i s research, i s 
o f considerable general i n t e r e s t , namely the way i n which I n d u s t r i a l 
T ra in ing Boards in f luence decisions about t r a i n i n g i n conrpanies* 
A l l the schemes adopted by the f i r m s i n the sample were drawn frcmi 
the I . S . I . T . B . model. This model was , in each company examined^ 
monitored by a t r a i n i n g committee composed o f h i ^ l e v e l management, 
t r a i n i n g and personnel s t a f f . While the t r a i n i n g model m i ^ t be 
supported by the organisat ion i n t h i s way. I n prac t ice i t s e f f e c t i v e 
implementation w i l l always depend on the mot iva t ion o f middle 
management and supervis ion who are f i requent ly i n a c r i t i c a l p o s i t i o n 
i n terms o f i n f l u e n c i n g the • supportive• condi t ions f o r a programme. 
Thei r a t t i t u d e s t o the programme and the way i n which these are 
r e f l e c t e d i n t h e i r act ions provides an important focus f o r the r o l e 
o f evalua t ion as def ined i n t h i s t h e s i s . This p o i n t i s dea l t w i t h 
i n more d e t a i l i n Chapter V I . 
THE SELECTION OF COMPLIES FOR STUDY 

I n terms o f developing and t e s t i n g a model t o eacplore the 

phenomena described above a s ing le orgaziisation m i ^ t have s u f f i c e d . 

I t was, however, c lear t h a t the I . S . I . T . B . model o f j u n i o r operative 

t r a i n i n g was designed t o be appl ied wide ly throughout the indus t ry 

i n a more or less standardised f o r m . Hocreover i t was f e l t t h a t i n 

measuring the i n t e r a c t i o n between t r a i n i n g and wastage ra tes some 

account should be taken o f d i f f e r e n t l o c a l labour market s i t u a t i o n s . 

F i n a l l y , i t seemed tha t i n terms o f measuring basic f a c t o r s i n f l u e n ­

c ing "Uie e f fec t iveness o f the programmes i t might be possible t o 

conduct an "aggregative" study which would have a f a r greater 

impact on t h i n k i n g w i t h i n the i n d u s t r y . 

I t was i n i t i a l l y decided there fore t o ob ta in a l i s t o f estab­

lishments i n which j u n i o r opeirative t r a i n i n g programmes e i t h e r met 
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or approached the I .S . I*T*B.*s recommended model* A number o f 
establishments apparently meeting the above c r i t e r i a were selected 
a f t e r an examination o f the var ious I*S*I«T*B. re tu rns f o r a la rge 
number o f companies over a number o f years* I t was decided t h a t the 
companies chosen should s a t i s f y b a s i c a l l y the f o l l o w i n g c r i t e r i a : 

1* They should represent d i f f e r e n t types o f labour 

market axes, a l t h o u ^ i t was recognised tha t t h i s 

was not a va r i ab l e whose infltzence could be 

i s o l a t e d otrfc and c o n t r o l l e d . 

2* !Ihat they should have been operat ing j u n i o r 

operative t r a i n i n g programmes f o r a t l eas t f i v e 

years : t h i s would ensure t h a t there would be 

j u n i o r operatives who had been t h r o u ^ the 

t r a i n i n g programme and were working i n the 

organisat ion* 

5. That the size o f the establishment and the scope 

o f i t s j u n i o r operative intake be s u f f i c i e n t t o 

make an exercise s t a t i s t i c a l l y worthwhile* 

4» ^Ihat there should be company records ava i l ab le 

s u f f i c i e n t t o g ive data about j u n i o r operatives 

over the time per iod o f the t r a i n i n g programme* 

io ia lys i s o f I . S . I . T . B * records and subsequent disctissions w i t h 

company representat ives i n respect o f liiese f u r t h e r c r i t e r i a 

narrowed a l i s t o f companies down to seven which were f i n a l l y 

se lected. A b r i e f de sc r ip t ion o f these works i s given i n Appendix 1. 

Of the seven establishments f o u r were i n d i f f e r e n t par ts o f the 

Midlands and Nor-tti Midlands, one was i n the Uorth East , and two were 

i n Scotland. S t r i c t a p p l i c a t i o n o f the c r i t e r i a f o r i n c l u s i o n ^ 

p a r t i c u l a r l y the conformi ty t o the I . S . I . T . B . model and the Board 
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• r a t i n g ' ^ v i r t u a l l y l i m i t e d the study t o these seven establishments 
a l t h o u ^ i t was hoped o r i g i n a l l y t o take one establishment f rom each 
o f the B r i t i s h Steel Corporation reg ions . I n p r a c t i c e , each o f the 
works had t h e i r p a r t i c u l a r id iosyncras ies : major aspects o f the 
company organisa t ion o f the programme and any Idiosyncrasies are 
pointed out i n Blagram 4.1. While the t i m i n g o f the programmes 
v a r i e s , as does the emphasis on c e r t a i n components, a l l the basic 
components o f the I . S . I . T . B . model are there o f which the main ones 
a re : batch intakes o f school leavers ; day release f o r general 
education and C i t y Guilds a t the l o c a l t echn ica l co l l ege ; some 
periods spent on t r a i n i n g i n the company t r a i n i n g centre ; a per iod 
o f a t - t h e - j o b t r a i n i n g u sua l l y supernumeraiy and poss ib ly i n v o l v i n g 
r o t a t i o n . 

A p re l iminary analysis o f the circiimstancee r e l a t i n g to general 

operative t r a i n i n g i n the seven companies selected (See Chapter V 

p . 143) revealed one very i n t e r e s t i n g fea tu re which became funda^ 

mental t o the research methodology adopted, namely tha t a l l the 

organisations r e c r u i t e d large nuinbers o f other j u n i o r operatives 

a d d i t i o n a l to those incorporated i n t o the Junior Operative T ra in ing 

Programme. ^Ihls f a c t o r became important because i t in t roduced the 

p o s s i b i l i t y o f s e l ec t ing and us ing a c o n t r o l group o f non-trainees 

( t o be known as D i r e c t Entrants) i n support o f any de t a i l ed metho­

dology selected. These D i r e c t Entrants were r e c r u i t e d i n t o the 

works t o f i l l gaps i n manning r e s u l t i n g f rom those who l e f t iib& 

organisa t ion out o f the j u n i o r operative t ra inee in take and to 

support any other manning requirements. I t a lso became apparent t h a t 

i n a l l the organisations there was a l i m i t e d number o f j u n i o r opera­

t i v e s "tiiat could be taken i n t o the programme a t any one t ime . Thus 

supply o f t h i s form o f t r a i n i n g was below demand. 
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THE COLLECTION OF DATA ON TEE LABOUR MKKET AREA 

I t i s recognised tha t turnover ra tes are in f luenced by ex te rna l 

environmental f a c t o r s such as the a v a i l a b i l i t y o f a l t e r n a t i v e job 

oppor tun i t ies i n a p a r t i c u l a r area. While no attempt was t o be made 

t o study these inf luences i n d e t a i l i t was t h o u ^ t desirable t o 

c o l l e c t , £ts background, in fo rma t ion on the nature o f the labour mar­

ke t w i t h i n which the establishments operated. Enquir ies were made 

of iHoB r eg iona l and l o c a l o f f i c e s o f the Department o f Employment^^^ 

to ob ta in the f o l l o w i n g in fo rma t ion about male employees: 

( i ) Q5ie size o f the l o c a l labour market w i t h i n f i v e 

miles radius o f the works (or r o u ^ l y i n the 

re levant enxployment exchange areas) , 

( i i ) Die pa t t e rn o f enrployment by indus t ry order i n 

•idiese areas; and the re levan t size o f the estab­

lishment and i t s degree o f dominance o f the 

labour market, 

( i l l ) The present l e v e l and ra te o f employment and 

vacancies and the broad pa t t e rn o f unemployment 

ra tes and vacancies over the years f o r which any 

establishment wastage data mig^t be co l l ec t ed 

(since the beginning o f the t r a i n i n g programme), 

( i v ) Any in fo rma t ion on p a r t i c u l a r p e c u l i a r i t i e s o f 

the labour market i n the v i c i n i t y o f the p l a n t 

e .g . what was known about t r a v e l t o work 

pat terns e t c . 

( v ) Any p a r t i c u l a r problems experienced by employ­

ment o f f i c e r s i n f i n d i n g earployment f o r the 

jams people i n -tiie area and the major employ­

ment oppor tuni t ies f o r school leavers and under-

eighteen year o lds . 
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F u l l d e t a i l s o f the i n f o r m a t i o n co l l ec t ed and analysed are con­
ta ined i n Appendix H . Diagsiram 4*2, however, contains a summary o f 
the In fo rmat ion obtained. This reveals the degree o f comparabi l i ty 
between var ious pa i r s o f the establishments se lected. Establishments 
1 and 2 are located i n major i n d u s t r i a l connurbation i n a low unem­
ployment area where a l t e r n a t i v e job oppor tuni t ies were p l e n t i f u l . 
Plants 5 and 4 were located I n i n d u s t r i a l areas where there were 
unenrployment problems but where there were a l t e r n a t i v e job oppor tuni ­
t i e s ava i lab le i f not i n the Immediate l o c a l e . Establishments 5 and 
6 were no t located i n i n d u s t r i a l connurbatlons but i n townships 
which provided a subs tan t i a l basic labour f o r c e , \ihBTe employment 
oppor tuni t ies outside o f the s t ee l i ndus t ry were not great and wheire 
other s t ee l Indus t ry establishments were making demands c a i the l o c a l 
labour market and where there was no great unemployment problem. 
Establishment 7 cannot be matched w i t h any others i n t h a t i t i s a 
p l a n t located i n an otherwise r u r a l area smaller i n terms o f employ­
ment than 3 2 ^ o f the others and w i t h few a l t e r n a t i v e job 
oppor tun i t i e s , 
CONCLTySIOg 

^Ehls chapter has s o u ^ t t o introduce the basic framework f o r 

the e inpi r ioa l study o f evaluat ion o f a Programmed Tra in ing decis ion 

i n the I r o n and Steel I ndus t ry . I t has been shown t h a t i n general 

these types o f decisions w i l l no t lend themselves esisily t o •*hard" 

data evaluations o f the investment appra isa l type. I t has been 

argued, however, t h a t w i l M n the objec t ives set f o r evaluat ion i n 

t h i s thes i s Programmed decisions place a spec ia l eagphasis on exp lo r ­

i n g the basic systems in t e r f aces o f the programme and the support 

(or l ack o f i t ) t h a t they g i v e . 
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The i n i t i a l c r i t e r i a used i n se lec t ing loca t ions f o r the 
enrpir ica l development and t e s t i n g o f the approach has "been o u t l i n e d . 
The j u n i o r operat ive induc t ion and i n i t i a l t r a i n i n g prograjone as 
recommended hy the I . S . I . T . B . i s the focus , and the process by which 
companies were selected f o r the enrpir ical study has heen desorihed. 
App l i ca t i on o f the investment appra isa l concept t o t h i s type o f 
programme has revealed two possible approaches which w i l l "be des­
c r ibed i n Chapters V and V I r e spec t ive ly namely: 

(a) Analysis o f the s ign i f i cance of the l i f e o f the 

investment ( j o b tenure) f o r t r a i n i n g evaluat ion 

and (b) An analysis o f the f a c t o r s deemed l i k e l y t o 

in f luence the p r o d u c t i v i t y o f the investment. 
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WSmESCES - CHAPTER 1 7 

1. See 'Reconanendations f o r the Oiraining o f Operatives 1967-68 ' . 
I r o n and Steel Indus t ry T r a i n i n g Board. 

2« thomas B. o p . c i t . 

3 . See ' labour Turnover ' . C lo th ing E . B . C , N.B.B.O. I 9 6 8 . 

4 . The re levan t Department o f EBrployxnent and P r o d u c t i v i t y r e g i o n a l 
o f f i c e s were a l l contacted w i t h a standaoxL l e t t e r asking f o r 
in fo rma t ion as on Page o f the t e x t . A l l co-operated mainly 
by sending l o c a l enrployment and unemployaient data. 
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PART i n 

EmUATiro HtOGRmMED TRAIMff i DECISIONS 

CH&PTEE V 

AMLYSIS OF THE SIGMFICAlSiCE OF THE LIEB OT THE BTVESTHEOT 
(JOB TENDBE) K R IBOGBAMMED TRAIKIH^ EVALUATIONS 

ISTRODDCTION 

This Chapter focuses on the possible importance o f labour t u r n ­

over t o the r e t u r n on the t r a i n i n g investment, p a r t i c u l a r l y i n r e s ­

pect o f Rcogrammed Tra in ing decis ions . Put s imply , i f t r a i n i n g i s 

an investment i n human c a p i t a l f t o m which a compaa^ eacpects a r e t u r n 

over a number o f years then^should a t r a i n e d worlcer leave, the asset 

has to be w r i t t e n o f f and a f r e s h innrestment may be necessary. This 

p o i n t i s re levant t o a l l t r a i n i n g decis ions . I t takes on p a r t i c u l a r 

s ign i f i cance i n respect o f Programmed Tra in ing decis ions , however, 

because i t may be the only '•hard" c r i t e r i a f o r eva lua t ion t h a t can 

be app l i ed . I n p r a c t i c a l terms, moreover, c e r t a i n Programmed 

Tra in ing decisions w i l l l end themselves e a s i l y t o eva lua t ion o f 

wastage througji labour turnover because they involve "blocks" o f 

people; t h i s may p a r t i c u l a r l y be the case w i t h Induc t ion and I n i t i a l 

t r a i n i n g programme where there are adminis t ra t ive economies involved 

i n dea l ing w i t h a group o f people a t one t ime . I t has been argued 

i n Chapter I and elsewhere tha t basic Ind \ ic t ion and Development 

programmes, and even I n i t i a l t r a i n i n g programmes when they are no t 

h i ^ i l y job s p e c i f i c , w i l l otherwise be extremely d i f f i c u l t t o e v a l u ­

ate d i r e c t l y i n orgaziisation performance terms f o r two major xreasons: 

f i r s t , because they are no t genea?ally geared c lo se ly t o the p e r f o r ­

mance o f a d i sc ree t set o f tasks; and second, because they f r e q u e n t l y 

incorporate a number o f objec t ives r e l a t i n g t o i n d i v i d u a l and s o c i a l 
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needs which can be traced back only I n d i r e c t l y to a conrpany p e r f o r -
mance c r i t e r i a . 

W i t h i n the Programmed Tra in ing context the Chapter f i r s t seeks 

t o provide a framewoa± f o r exp lo r ing the i n t e r - r e l a t i o n s h i p o f t r a i n ­

i n g w i t h labour turnover and then describes i t s use i n the earp i r ica l 

i n v e s t i g a t i o n . The basic quest ion t o be pursued i s hovr "wastage" 

e f f e c t s the costs and p o t e n t i a l bene f i t s o f the t r a i n i n g prograznme.* 

I t i s poss ib le , however, t o take several views o f t h i s ques t ion . 

I n the f i r s t instance turnover can be regarded as independent o f 

t r a i n i n g : i t i s simply accepted tha t the "mechanics" o f the calcular-

t i o n o f the costs and bene f i t s associated w i t h t r a i n i n g may be 

a f f e c t e d by labour turnover . I t has, however, been pointed out by a 

number o f w r i t e r s i h a t t r a i n i n g may i t s e l f in f luence turnover e i t h e r 

p o s i t i v e l y or n e g a t i v e l y . S e c o n d l y , t h e r e f o r e , i f t h i s argument 

i s acceptable then there i s a case f o r considering the in f luence o f 

t r a i n i n g on turnover as pa r t o f the eva lua t ion .^ ' F i n a l l y , and 

p a r t i c u l a r l y i n respect o f our treatment o f evaluat ion as an i n s t r u ­

ment to in f luence management dec is ion making^ i t may be possible t o 

demonstrate t h a t , whether or no t turnover i s t rea ted as independent 

o f t r a i n i n g , turnover ra tes have relevance f o r a number o f basic 

(3) 

management decisions^ ' i n c l u d i n g the ob j ec t i ve s , t i M n g and content 

o f an i n t roduc to ry t r a i n i n g progrannne. 

tEhe three issues t h a t serve as a focus f o r t h i s Chapter are 

•therefore: 

(A ) Labour turnover and i t s d i r e c t imp l i ca t i ons f o r 

c a l c u l a t i n g costs and bene f i t s o f a t r a i n i n g 

programme. 

( B ) 5he i n t e r - r o l a t i o n s h i p o f t r a i n i n g and labour 

wastage. 

* The expression "wastage" i s tised i n prefe3?ence t o turnover when­
ever losses out o f a t r a i n i n g programme are being discussed. 
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(C) Dae s ign i f i cance o f wastage f o r decisions taken 

by the company about the t i m i n g and content o f 

the programme i n the l i ^ t o f i t s ob j ec t ives . 

(A ) labour Turnover and i t s d i r e c t e f f e c t on t r a i n i n g costs and 
bene f i t s 

The simple statement t h a t the l eng th o f s tay o f the ex- t ra inee 

w i t h the con5)any w i l l determine the pe r iod over which the investment 

i n t r a i n i n g can ob ta in a r e t u r n i s an over - s in rp l i ca t ion . I n the 

f i r s t place the t r a i n i n g may be re levan t t o the worker ' s task f o r 

only a l i m i t e d amount o f time i n the companyt he may change h i s job 

/ (4) 

or the job i t s e l f may become d i f f e r e n t and/or more coorplex.^ ' 

Assuming tha t a pe r iod o f "relevance o f t r a i n i n g " could be de f ined 

then i t would be possible t o sum the t o t a l number o f r e levan t man 

months o f productive work f o l l o w i n g a t r a i n i n g programme f o r those 

who stayed r i g h t t h r o u ^ o u t tbe per iod and f o r those who con t r ibu t ed 

some productive work but %dio l e f t dur ing the pe r iod . Thus the r e a l 

cost o f the programme per man month would be as f o l l o w s : 

X 
A3fC 

where X = the t o t a l costs o f the prograamne 

A s the t o t a l per iod i n months over which 
t r a i n i n g investment i s r e l evan t 

B = number o f ex-trainees who stayed f o r the 
f u l l irelevant per iod post t r a i n i n g 

C = taae sum t o t a l o f product ive man months 
cont r ibu ted by those who l e f t 

This expresBlon therefore gives the t o t a l cost o f the t r a i n i n g p r o -

graznme per productive man month and would be a su i tab le f i g u r e t o 

compare w i t h b e n e f i t s . T h i s , however, i s s t i l l t h e o r e t i c a l l y inade*-

quate i n t h a t i t ignores the p o i n t emphasised i n the disct iss ion o f 

c o s t - b e n e f i t analysis i n Chapter I t h a t the re levan t costs o f t r a i n i n g 
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are the maxginal costs (cm the asstimption that some form of ixa±n±agf 
perhaps very informal, existed before the implementation of the 
partictilar prograimBe xmder examination),^•'^^ 3h practice, however, 
unless one formal prograiome i s replacing another, then the calcalar-
tion of marginal costs w i l l he extremely d i f f i c t i l t and involved and 
are imlikely to appeal to the decision maker. 

The above expression, however, poses a more direct practical 

problem namely that of determining the length of period over which 

the training i s relevant. Per the decision maker the issue m i ^ t be 

avoided i f i t was possible to provide an estimate of the ejcpeoted 

"long l i f e " workers jrodnced, OMs may be a particularly relevant 

calculation where the programiae i s long and where the majority of 

those who are going to leave do so within a shoo^t time* 

I n this respect i t i s worthwhile reviewing what i s known about 

the shape of survival curves of newly recruited personnels this 

w i l l be of particular relevance to the junior operative iMuction 

and i n i t i a l training programme which i s to be evaluated, 

Thexe have been a large number of studies of patterns of turn­

over rate of new recruits to organisations, TIOB exact shape of 
(7) 

any distribution of wastage out of a given intake has been disputed^ ' 

but i t i s clear that the amount of wastage decreases as the length 

of service increases^ and that wastage tends to decline with the 
(9) 

age of the worker: here the evidence i s m<n:e c o n c l u s i v e , I t i s 

recognised that for any given intake the distribution of those that 

leave out of i t w i l l be skexred towards the early leavers: a h i ^ 

proportion who leave w i l l go within one to three months of joining 

the establishment or even i n a shorter period. This i s the period 

of the '•induction c r i s i s " when employees who are of the d r i f t i n g 

-̂ jrpe leave following an i n i t i a l adverse reaction between the 
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estaTallshment and the iMividual.^'*^^ After this i t has been argued, 
there follows a period of "differential transit" which may l a s t 
sereral years when those who have snrvived the induction c r i s i s 
learn mere ahotit the establishment - sufficient to made judgement on 
whether they wish to continue i n their job there. ̂  ^ Of -ttiose who 
stay after this i t i s argued that there follows a period of "settled 

connection" during which they become converted into hard-co3?e 

employees,^ ' Thus the shape of the distribution of leavers out of 

a given intake may be as i n Diagram 5.1» below. I f distributions of 

leavers are indeed shaped like this then "a p r i o r i " i t may be both 

useful and possible to obtain a measure of the cost of producing a 

"potential hard-core" employee, 

DIAGRAM 5.1 

ME LABOOR TOaJDTER EROCESS - THE OlAVISTOCK M03XEL 

Cumulative 
Percentage 
distribution 
of leavers 
out of intake 

Induction 
C r i s i s 

Period of 
* settled conneoti(Hi' 

Period of 
»differential,,.^ 
tr a n s i t ' ^ x ' ' ^ 

Time 

I t i s possible that the calculation of the "hard-core employees'* 

cost, however, i s not the relevant one for decision making. For 

example, the organisation may have as i t s objective the supply of a 

certain number of employees th r o u ^ an induction and i x i i t i a l training 

programme and w i l l recruit with this i n mind. Given this target 

then the r e a l cost of the drop-outs during the induction and 
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d i f f e r e n t i a l t r a n s i t period w i l l be the "replacement cost". This 
cost w i l l be the curcent and future costs of putting another trainee 
through the programme. Bie value of examining the shape of survival 
curves of training intakes for this decision process i s that i t w i l l 
enable an estimate of "wastage" to be obtained and bui l t into the 
i n i t i a l target of programme, i . e . the replacement costs w i l l be 
bu i l t into Hhe i n i t i a l costs on the basis of the forecast of the 
programme eventually producing the desired number of "hard-core 
employees" needed by the organisation. 
( B) The Interaction of training with labour turnover 

So far i t has been assumed that training i s independent of 

labour turnover and that the major significance of the relationship 

rests on the implication that turnover has for the cost of producing 

trained personnel with a productive l i f e . A number of writers have, 

however, argued that there i s a positive interaoticm between t r a i n -

ing and employee tenure.^ -̂^ Itee s p e c i f i c a l l y i t can be argued that 

taraining and education may have a role to play i n lowering the number 

of drop-outs at various stages of the turnover process. A good 

induction scheme may for example help to combat i^e adverse affects 

of the i n i t i a l interaction between the iaadividual \Aiich a number of 

writers have pointed out^^^^ thus decreasing the number of drop-outs 

at this stage. Training may also help to in<xrease the predict­

a b i l i t y of job relationships, uncertainty about \ ^ c h , i t has been 
(15^ 

argued i n a number of studies, m i ^ t lead to labour turnover.^ 

I t i s further argued that job and jxrocess knowledge given during the 

transitional period, w i l l encourage more of the intake to accommo­

date themselves to the working environment, for i t has been shown 

that when recruits misunderstand the nature of the job then turnover 

may increase.^ ^ The direction of the relationship however i s by 
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no means cl e a r l y one-way. I t i s , for exaniple, possible to argue 

that the greater iitis level of education given to the employee, the 

greater the conflict between the job and h i s s e l f iioage which may 
(M) 

increase his propensity to leave, ̂  

The argument i n the form stated simply above ignores a large 

number of job satisfaction and other factors bearing on the i n d i v l -

duals propensity to leave the company,^ ' Some may relate to the 

organisation's characteristics, some to -Wie make-up of the i n d i v i -

d-ual and some to the opportunities and nature of the environaient 

external to the company, ind there i s by no means agreement among 

academic writers on the irelative importance of these factors 

a l t h o u ^ there i s now a considerable li t e r a t u r e , BOSBB of which w i l l 

be reviewed i n Chapter VI. At this point i t i s merely necessary to 

note that the training department m i ^ t need to concern i t s e l f with 

the most obvious of these factors i f i t s work i s not to be undone -

for example, training may have to be planned to ensure there i s 

u t i l i s a t i o n of s k i l l s taught. For without t h i s , i t can be argued 

that training w i l l i t s e l f merely increase frustration and lead to 

higtor wastage. 

I t can be concluded from this brief review that training may i n 

certain circumstances contribute to the reduction of labour wastage 

and thus may have associated benefits to be measured i n this respect. 

Seen i n this l i ^ t trainiaig could be regarded as a preventative cost, 

that i s i t may be a cost which can contribute to a reduction i n the 

costs of labour turnover. Such costs have been well documented^ 

and include the costs of advertising and work of the Snrployment 

Department i n recruiting labour, temporary loss of output, other 

costs associated with the employment of raw labour, i , e , higher 

incidence of tool and machine breakages, greater saumber of accidents 
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and proportion of scrap and bad work. I t should be noted that these 
are the direct replacement costs of labour for the company as a 
whole, 

(C) Significance of wastage for decisions on timing, content and 
ob.iectives of programme 

In general terms the role of training within the establishment 

can be described as maintaining, developing and adequately replacing 

(when necessary) manpower resources. I t follows from this that 

knowledge of wastage rates w i l l be needed i f training departments 

are to gear themselves to the role of maintaining an adequately 

trained labour force. ̂ ^^^ Leaving aside for the moment the hypo­

thesis that training may affect labour turnover there are obvious 

implications to be drawn from what has been learned about the shape 

of su2rvival curves for decisions about the timing of training. For 

example i t can be argued that to use resources i n training new i n ­

takes i n a variety of job specific s k i l l s before ihey have overconie 

the "induction c r i s i s " may be an ill-advised investment. Depending 

on the length of the programme many trainees may go without ever com^ 

pleting any productive work i n the establishment. In similar vein 

i t can also be argued that expenditure on development of a l l round 

job knowledge during the "differential t r a n s i t " period should also 

be viewed carefully. I t i s thus possible to argue that the bulk of 

certain types of training investment be l e f t u n t i l after the 

"induction" and la t e r i n the "differential t r a n s i t " periods so that 

they may be placed i n persons with a lower probability of leaving 

thus minimi sing the possible loss to the company. 

The significance of labour turnover for the training decision 

may vary with a number of other factors. Chief among these i s the 

degree to which the s k i l l s of the labour force being trained are 
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specific to the firm or industry and consequently to what degree 
already-skilled replacement labour can be recruited from other com­
panies or industries, Bie distinction between "specific" company or 
industry s k i l l s and "general" s k i l l s which are applicable i n a num̂ -
ber of companies and Industries was discussed i n Chapter I . ^ ' 
Depending on the relative d i f f i c u l t i e s i n recruiting personnel and 
the relative costs of training them i t can be argued that the company 
w i l l be more concerned about the loss of "spe c i f i c " than "general" 
workers because they cannot be recruited directly into iibs plant 
^diereas -^lose with general s k i l l s can be bou^t i n . 

The significance of this dichotony can, however, only be under­

stood i n the l i ^ t of the objectives of iiie company. I t has been 

noted e a r l i e r that programmed training, partictilarly at the induc­

tion and i n i t i a l l e v e l , may incorporate objectives which only 

Indirectly TOlate to the performance of the company. Thus a pro­

gramme may incorporate "welfare" elements which aim at developing 

the individual and meeting h i s needs, may incorparate social e l e ­

ments relating to the needs of the local or national society and may 

Incorporate elements relating to the needs of the industry as a 

\diole. This l a t t e r point i n particular has become important liirough 

the influence of the Industrial Training Boards and their emphasis 

on ensuring an adeqnate supply of trained labour to the industry. ^^^^ 

Thus a programme's objectives may incorparate the following 

beneficiaries: 

- The firm 

- The individual 

- The industry 

- Society ( l o c a l , regional and national) 

Benefits w i l l not necessarily be exclusive to any of these categories: 
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part of a programme which provides benefits to the individual may 
also provide benefits to -tiie firm/industry and society. I t i s i n 
this respect that the arguments advanced by Becker^^^^ and discussed 
i n Chapter I became of theoretical importance. He argued that the 
benefits of specific training w i l l be taken by the firm because the 
worker cannot " s e l l " his s k i l l s outside the industry whereas bene­
f i t s of general training may be sold by the worker to other companies 
and industries. Research evidence on this has been inconclusive^^^^ 
and i t i s not an issue that i s of major practical inrportance to 
management decision making i n the context of this research. However 
from the viewpoint of evaluating the significance of labour turnover 
i n relation to the objectives of a training programme i t may be 
operationally useful to try to distinguish between the benefits f r m 
educationail or training inputs which accrue mainly to one party as 
opposed to the other. Thus an attempt could be made to separate out 
the degree to which a given input of education and training was 
"specific" to the firm and/or industry ( i . e . i s of l i t t l e use out­
side of the f±rm/±DAvBtcy)m The value of such an analysis may l i e 
i n the en^hasis i t places on consideration of what the r e a l objec­
tives of the prograanne are. I f , for example, a firm engaged i n 
"spec i f i c " training i s doing this as part of an organised national 
effort (perhaps organised by an I.T.B.) to increase the supply of 
"spec i f i c " s k i l l s to the industry as a whole, and partictilarly also 
i f i t i s i n an area where other companies i n the same industry 
employing the same s k i l l s are also located and thus share a loc a l 
market for labour then i t may be less concerned with the issue of 
labour turnover than a company which i s training purely for i t s own 
specific needs and/or situated i n a remote location where there i s 
no opportunity for recruiting "specific" trained personnel from 
other sources. 
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THE APPROACH TO TSE COMPANIES 

TIae above argument has demonstrated that labour turnover or 

wastage may be relevant to the training decision i n a number of ways. 

J l r s t l y , In general terms i t w i l l affect the "output" of the pro­

gramme i n terms of productive potential measured i n terms of a v a i l ­

able productive man months. I t has been demonstrated that the shape 

of the distribution of labour turnover out of a given Intake may be 

such that i t might be used as a predictive guide as to the number of 

productive employees to be produced by a programme. I t has also 

been argued "Uiat training i t s e l f may affect the shape of that curve. 

And f i n a l l y , i t has been shown that the significance of labour turn­

over for the training decision w i l l depend not only on the 

"spe c i f i c i t y " of the training incorporated i n iihe programme but, 

linked with t h i s , the degree to which the programme seeks to provide 

benefits to the Individual, the indtistry and society as a whole. 

In the l i ^ t of these conclusions the decision was made to 

adopt as objectives for the e n ^ l r i c a l work: 

1, Analysis of the shape of the distributions of wastage 

out of junior operative programmes and their s i g n i f i ­

cance for costs and potential benefits, 

2, TjoB testing of the effect of the training programme on 

turnover, 

5, Sscploration of the significance of the findings i n the 

l i ^ t of possible timing, content and objectives of 

the programme i n the compaziies. 

These objectives eschew the building of a model theoretical or 

otherwise to 'explain' the relationship between training and wastage. 

This would be outside the requirements of this chapter which are 

eventually to explore the consequences of a determined course of 
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management action, namely Programmed junior operate training. Tbe 

methodology described below therefore c a l l s upon the work of those 

concemed with the broader issue of manpower planning and labour 
(25) 

renewal process^ for certain of the 'mechanics* of the approach 

without exploring i n depth the relevance of the models i n this f i e l d . 

TtaxB i t caimot claim to be a closed 'systems model' set up to feed­

back to management the overall consequences of i t s actions but seeks 

only to higjhlight the importance of certain major factors relevant 

to decision making i n t h i s area. 

^aie Kethodolo^ 

51xe me-Uiod of selection of companies for Investigatioti has been 

described i n Chapter 17. The ccmrpanies selected were those -ttiat had 

been running junior operative training programmes on broadly siAflar 

l i n e s for a number of years - sufficient to allow an exploration of 

what had happened to junior operative trainees after they moved into 

the works following the programme. As a basis for the turnover 

analysis i t was xiecessary to check the state of company records i n 

relation to the periods since the junior operative training scheme 

COTmenoed, and i n particular, to ascertain whether i t was possible 

to separately trace juaaior operatives i n the ccmipanies' personnel 

records. 

Preliminary investigation i n the companies revealed that infor­

mation was obtainable traei the personnel cards (dead and liv e f i l e s ) 

of the various establishments on the date of starting, date of birth, 

f i r s t department and/or occupation of the trainee. Data was also 

available on date of leaving althouf^ here i t was much more d i f f i c u l t 

to trace movements i n aixL out of the company and dates associated 

with t h i s . At this stage, however, i t became clear that there vere 

large numbers of junior operatives taken into the respective companies 
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who had not been throo^ the junior operative programme, inquiries 
as to the reasons for this revealed that i n most conrpanies such 
recruitment was necessary to keep up the manning and make up for 
wastages these personnel could not be trained because they were 
arecruited not i n batches as were operatives destined to be trainees 
but continuoasly throu^out the year as and when the need arose. I t 
was also evident that i n most conrpanies the training department 
could not cope with training the numbers involved. At this point i n 
time a decision was made to explore I n principle the possibility of 
using these "direct entrants" as a control group for the "ex-trainees". 
I t was thou^t that this m i ^ t help to overccxne one mjaor obstacle, 
which had hitherto seemed insurmountable, namely to find a basis on 
which the effect of training on wastage rates m i ^ t be tested. For 
this process of testing by control group i t had to be demonstrated 
that i^xe were no major differences between direct eniranis and ex-
trainees idiich m i ^ t serve to provide an obvious explanation for 
differences i n propensity to stay wi-tti the company, Conrparative 
evidence aa the age, previous experience and education of direct 
entrants and ex-trainees was collected and i s discussed I n Chapter VI, 
Evidence was also s o u ^ t as to whether the company i t s e l f operated 
s t r i c t selection c r i t e r i a for trainees which might make them a d i s ­
t i n c t l y different 'set' from "direct entrants". This i s also d i s ­
cussed i n Chapter VI, 2he findings from this analysis indicated 
that there appeared to be few significant differences between the 
direct entrants and ex-trainees other than that the former were 
sli g h t l y older and on average had had a l i t t l e more job experience. 
Only two of iihe companies attempted selection tests and i n practice 
these were found to be not s t r i c t l y opera'ted (see page 194) • 
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On the basis that information would be obtained for both junior 
operative trainees (J.O.T.s.) and junior operative direct entrants 
(J.O.D.s) a search was made within each company to determine the 
date of entry, date of leaving and age of a l l JOTS and J0D6 who 
joined the works during the period of operation of the training 
scheme. This period ranged from five to nine years i n the various 
establishments (see Diagram 4.1 i n Chapter I V ) . As can be imagined 
great d i f f i c u l t y was encountered i n extracting information from some 
of the records. The process was generally as follows: 

1. Obtain l i s t s of a l l junior operative trainees since 

the inception of the programme. 

2. Check i n the company " l i v e " f i l e s to ascertain 

whether they were s t i l l with iSae cOTrpany. lixtract 

trcm the caard the date of joining the c<mrpany and 

whether they had aror time l e f t and returned (noting 

dates). 

5. For those ex-trainees who could not be traced, to go 

throu^ the f i l e of "dead" cards to check for date 

of leaving. 

Direct entrants (JODS) were much more d i f f i c u l t to trace. I n a 

number of cases the data had to be collected by a cosrplete sweep of 

the l i v e and dead irecord cards. I n others because junior operative 

entrants (whether or not they were trainees) were separately noted 

i t was possible to trace the data more easily. I t was f i n a l l y 

possible to obtain conxplete information for five of the companies 

investigated. I n establishments four and seven i t was not possible 

to distinguish from the personnel records which operatives had had 

training and which had gone s t r a i ^ t into the works. Kor was i t 

e ^ i l y possible to obtain information on the date of leaving of those 

operatives who had l e f t the works some time ago. 
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Method of Presentation of Data 
(2$") The literature on turnover data analysis i s considerable,^ ^ 

Several methods of turnover analsis were cwisidei^ed i n the l i ^ t of 
the needs of the 3:esearch. These included: 

(a) Variations on the crude turnover rate 

(b) A measure of half l i f e (the time i t takes to reduce 

a particular intake by one half) 

(c) A labour s t a b i l i t y index 

(d) A simople cohort method measuring -Uie distribution 

of dropouts out of any particular intake 

(a) Crude Turnover Rate 

Qie sisrplest method of ccsirputing labour turnover, known as Hhe 
(27) 

"Rochester Method"^ can be described as: 

T =: I X 100 

Where S equals the total number of separations for a 

period 

Where W equals the average number of worfceirs working 

each day of period 

and Where T equals percent labour turnover 

For W one can use average numbers employed not avearage atten­

dance as the l a t t e r w i l l r e f l e c t absenteeism. 

Separations would include: 

(a) Decisions to leave by worker 

(b) Discharges 

(c) Layoffs 

(d) Miscellaneous - deaths, d i s a b i l i t y , pension 

retirements, etc. 
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Bie major weakness of this definition i s that i t i s not a 
measure of labour force s t a b i l i t y . For example, a turnover of 100 
percent could be: 

( i ) A complete discharge or replacement of the whole 

labour force 

or ( i i ) A change-over of part of the labour force more 

than once e,g, 3 percent of the labour force 

changing over twenty times. 

Thus the index t e l l s us nothing about the s t a b i l i t y of the labour 

force even i n a firm with a constant labour force. ̂ ^^^ 

(b) The Half-line Method 

H, Silcock quotes Professor D, G, Champemowne as suggesting 

that the "Median of the distribution of leavers m i ^ t provide the 
(29) 

required alternative",^ Ttiis i s the time taken for a batch of 

entrants to be reduced to one half of their original size. This 

index has the advantage that i t abstracts from trends up azid down i n 

the labour force which may effect the turnover rate, 

(c) labour Stability Ixxdex 

Bowey proposes an index of the labour s t a b i l i t y variety which 

i s called Accumulative Length of Service Index, "The idea i s to con­

sider the present labour force not only i n terms of how many members 

of i t were here a year ago but also two years ago, three years ago, 

forty years ago, etc,"^^^^ The index i s derived by measuring the 

length of stay of the present labour force and w i l l gave a profile 

of whether the labour force i s substantially long-term, recent or 

s p l i t between i^he two, 

(d) The Simple Cohort Method 

Bie method advocated by Silcock i s that of the simple cohort 

namely the distribution of leavers from, a given intake into the 
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labour force by length of stay e.g. how many entrants into tbe 
conrpany between January and Harch are l e f t i n June and September and 
December, etc. This i s a particularly appealing method where the 
researcher wishes to analyse the length of stay of a particular 
batch of intake. ̂ "̂'̂  

fOie lesson to be drawn from this brief review of different 

methods of measurement of labour turnover i s that the index has to 

be derived to meet the particular needs of the situatiOTi. I n prac­

tice therefore a number of different measures of turnover i n respect 

of JOTS and JODS were taken based mainly however on the cohort 

method. These included; 

( i ) A simple measure of the numbers out of each year's 

intake that were s t i l l with the establishment. 

llhis enabled a r o u ^ measure to be made of the time 

i t took to get down to a "hard core" of employees 

and gave a guide as to the size of this hard-core, 

( i i ) Accumulative lenglii of stay distribution of leavers 

from each year^ intake. This demonstrated the 

shape of the distribution of leavers, 

( i i i ) A measure of the number of leavers wiiMn the f i r s t 

year. 

( i v ) A measure of the rate of fallout ftom the intake 

during the f i r s t e i ^ t e e n months and a separate 

measure of the rate out of the remainder during the 

second e i ^ t e e n months of tenure, 

(v) Estimates of stayers out of intakes of every one 

hundred junior operatives over the f i r s t month, 

three months, si x months and twelve months periods. 
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( v i ) Estimates of the numbers leaving and returning 
to the works. 

Several of these indices were calculated separately for junior 

operative trainees and junior operative direct entrants and compari­

sons were made. 

'She detailed data relates mainly to four or five establishments. 

IXL one case, establishment four, i t was not possible from the 

records available to distinguish between trainees and direct 

entrants. Length of stay distributions have therefore been prepared 

separately for this establishn^nt. 

Bie Summary Tables presented i n the text and Appendices to -tiiis 

Chapter are generally i n percentage terms although an attempt has 

been msuie i n most cases to give the figure for the t o t a l "population" 

of operatives considered. The figures shown for example i n Table 

5.1 for the anmial intake of junior operative trainees and direct 

entry into the companies demonstrate clearly that care must be taken 

i n commenting on individual annual percentage figures. In the f i r s t 

place, the intakes of junior operatives whether trainees or direct 

entry, fluctuate considerably from year to year within a works. 

Secondly, the numbers recruited vary between establishments. 

Thirdly, Hhe r a t i o of junior operative trainees to direct entry 

varies substantially both from year to year within an establishment 

and between establishments. Finally, the numbers are often small so 

that the difference i n percentage terms which looks significant frcat 

one year to the next may mean a difference of only one or two 

persons. 

The number of trainees taken on i n each year seesed to be a 

function largely of tbe number of training places available i . e . (of 

physical constraints) and the noniber of potential candidates 
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TABLE 5,1 

Intake of Junior Ouerative Trainees and 
Direct Entry into the Establishments 

1962/68^ 

YEAR ESTABLISHMEOT 

JOT JOB JOT JOB JOT JOB JOT JOD JOT JOD JOT JOD 

1962 52 47 25 22 - - 44 46 - - - -
1965 30 20 27 38 - - 41 46 124 87 - -
1964 58 55 50 40 - - 68 58 92 94 - -
1965 41 65 62 24 17 27 56 78 116 90 25 33 

1966 26 44 46 25 65 82 60 53 97 117 21 26 

1967 14 80 54 16 76 49 62 57 72 85 14 25 

1968 17 64 20 12 48 49 73 56 95 135 18 18 

* I n certain establishments data was only collected for l a t e r 
years as the junior operative trainee scheme was not i n 
operation i n 1962, 

available (supply constraints), !13ie numbers recruited obviously i n 

a broad sense related to demand for junior operatives. While i t 

m i ^ t be argued that this annual demand figure m i ^ t be d i f f i c u l t to 

p3:edict, such was the le v e l of intake of direct entrants i n each 

case that this does not appear to be a reasonable explanation for 

the short-falls. Training and personnel managers were asked vh^ 

they took on the number of trainees that they did and their replies 

f a i l e d to reveal any great awareness of total demand (usually the 

reply was i n terms of training places available or supply 

constraints). 

Bie fact that the number of Junior operative direct entry varies 

more widely from year to year than the intake of trainees i n some 
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establishments almost c e r t a i n l y r e f l e c t s the f a c t t h a t the numbers 
o f d i r e c t en t ry r e c r a i t e d were p a r t l y a f u n c t i o n o f the vastage o f 
j u n i o r operative t ra inees and ex-trainees ( i«e# they were 
replacements). 

Di f fe rences "between the d i s t r i b u t i o n o f ex- t rainee and ex-

d i r e c t ent rant leavers over time (Table 5,3) were tes ted us ing a t -

t e s t f o r two independant sanrples. TbB t - t e s t was used because o f 

i t s s u i t a b i l i t y f o r small sainples. Only a one- ta i l ed t e s t was used 

the hypothesis being tha t t rainees would have lower leav ing ra tes 

over the per iod tes ted than d i r e c t en t ran ts . The t e s t was a t the 

0#5 l e v e l o f s ign i f i cance the number o f degrees o f freedom va ry ing 

w i t h the number o f observations used per establishment, 

HESOLTS OF THE ANALYSIS 

TBAIHIMS LOSS AM) PRODTOTIVE OF STAX OP JOTIOR OEBRACTVE 

I t i s c lear t h a t i n a l l VOB companies f o r which data was a v a i l ­

able the crude loss o f j u n i o r operatives t h r o u ^ wastage was very 

h i ^ . Junior operative t ra inees were no exception (Table 5 ,2 . ) , 

While there were f l u c t u a t i o n s from year t o year and i n d i v i d u a l 

d i f f e rences between establishments, i n most o f the establishments, 

by the time the ex-juziioc operat ive had completed a year as an adult* 

less than on average one - th i rd o f operatives remained and i n some 

cases fewer than oneHjuarter, Establishments 6 and 7 were exceptions 

to th i s s the former was i n an area where there was l i t t l e a l t e r n a ­

t i v e employment apart from i n other s t ee l i ndus t ry establishments; 

the l a t t e r was i n a r u r a l area w i t h l i t t l e a l t e r n a t i v e employment 

oppor tun i t ies • 

I n a l l establishments the p o l i c y was t o r e c r u i t j u n i o r opera­

t i v e s a t the age o f s ix teen w i t h l i t t l e or no i n d u s t r i a l experience, 
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5.2 

Percentage o f Kach Annual Intake o f Jxmior Operative 
!Crainees Th&t Have I i e f t the Establishment 

Tffitft ESTABLISHMENT 

1 2 3 5 6 7 

1960 - - - 82 - -
1961 - - 78 - -
1962 66 76 - 86 - -
1963 90 85 - 76 40 -
1964 71 75 - 76 85 -
1965 65 77 65̂  84 52 48 

1966 65 76 58 78 53 43 

1967 50 44 54 81 47 64 

1968 41 50 46 62 35 28 

^Entrants f o r October-end December 1965 only 

t o prat them throo^ the t r a i n i n g prograEnne which involved a mixture 

o f f a r t h e r educatiOTi, knowledge o f the i ndus t ry and some basic s k i l l s 

and t o feed i ^ m onto promotional l i n e s which l e d onto adxilt l ines* 

I n the establishments w i t h higher losses, i n order t o ob ta in one 

t r a i n e d yotmg adu l t £rom j m i i o r operative status the company had to 

t r a i n three or more, 'From crude turnover ra tes shown i n Table 5«2 

i t i s evident t h a t the number who l e f t w i t h i n a short pe r iod i n 

these p lants was i r e l a t i v e l y h i ^ ; Judging from the data r e l a t i n g t o 

the e a r l y 1960*s, however, a f t e r about f o u r years those tha t remained 

provided a hard core out o f which few seemed t o leave i n the next two 

or three years* The small sisse o f the sample meant t h a t i t was no t 

possible t o t e s t s t a t i s t i c a l l y the r e l a t i o n s h i p between r a t e s o f 
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wastage and such f a c t o r s as the size o f the labour market area, i t e 
l e v e l o f demand f a r labour as evidence by the l o c a l employment r a t e 
and the l e v e l o f wastage. There was c e r t a i n l y no obvious i r e l a t i o n -
ship between these f a c t o r s except again i n the case o f establishments 
6 and ?• The r a t e o f wastage o f the young operatives d i d no t seem 
to be in f luenced by whether the establishment specia l ised i n t ak ing 
young operatives i n t o the works a t f i f t e e n or a t s ix teen or seven­
teen years o l d , 

l eng th o f s tay data could be obtained f rom s i x o f the seven 

establishments* A summaary i n respect o f t ra inees i n f i v e e s t a b l i s h ­

ments i s given i n Table 5-5 f o r the intakes o f the years 1965-6?. 

This shows v a r i a t i o n s between the d i f f e r e n t annual intakes and 

between establishments a l t h o u ^ i n many cases about a t h i r d o f the 

t r a i n i n g intake l e f t w i t h i n the year and f r e q u e n t l y a quarter w i t h i n 

s i x months. Diagram 5*2 shows the shape of the curves o f the cumula­

t i v e d i s t r i b u t i o n o f leavers on a basis s i m i l a r t o t h a t shown i n 

WLagram 5*I* The data has been averaged and converted i n t o percen­

tage terms f o r establishments 1 and 2 f o r the years 1962-65 f o r 

establishment 5 f o r the years 1960-65» f o r establishment 6 f o r the 

years 1965-65 and f o r establishment 4( trainees and d i r e c t entrants 

combined) f o r 1961-65 (see Appendix Tables 1 and 2) , I n e s t a b l i s h ­

ments 2 and 4, over a h a l f o f eventual leavers f rom iJie t r a i n i n g i n ­

take l e f t w i t h i n one year, i n establishment 6 a t h i r d and i n estab­

lishment 1 about a quar te r . The curves a l l demonstrate the e a r l y 

i n d u c t i o n c r i s i s w i t h i n the f i r s t three mon*ttis a l t h o u ^ t h e i r shape 

dur ing the * d i f f e r e n t i a l t r a n s i t ' pe r iod was by no means u n i f o r m . 

Establishments 1 and 5 operated j u n i o r operative t ra inees 

schemes i n which the in take o f t ra inees was u s u a l l y r e s t r i c t e d t o 

f i f t e e n year o l d s . Establishments 2, 5, 4 and 6 had a p o r t i o n o f 
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DIAGRAM 5.2 

CuBiulative Percentage D i s t r i b u t i o n o f Leavers Out o f Intakes 

ESTABLISHMENT 1 
( in take I962-65) 

Oumol. 60 

Leaves 40 

12 24 5^ 
(months) 

80 

Cumul. 60 
% 

Leaves 40 

20 

ESTABLISHMEm 2 
( in take 1962-65) 

12 24 56 
(months) 

80 

Cumul. 60 

Leaves 40 

20 

ISTABLISHMEM? 5 
( in take I96O-65) 

12 24 36 
(months) 

ESTABLISHMEaiT 6 
( in take I963-65) 

Cumul. 60 

Leaves 40 

12 24 56 
(months) 

80 

Oumul. 60 
% 

Leaves 40 

20 

ESTABLISHMEOT 4* 
( in take I96I-65) 

12 24 56 
(months) 

*Ttrainees and D i r e c t Entrants 
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f i f t e e n year olds i n t h e i r i n t a k e . I f only "product ive" l eng th o f 
s tay o f intake i s measured ( f rom the time tha t the j u n i o r operat ive 
i s e l i g i b l e to work a t s ixteen) then the p ropor t ion o f the operatives 
i n -Uie shor t stay categories i s obviously swelled no t i ceab ly . For 
example productive leiagth o f s tay has been ca lcula ted f o r e s t a b l i s h ­
ment 1 which has low e a r l y l eav ing r a t e s . This shows t h a t almost 
one i n f i v e o f the f i f t e e n year o l d in takes l e f t before they reached 
the age o f s ix teen (Appendix Table 3 ) . 

Thexe a re , o f course, d i f f e r ences i n the l eng th o f stay s t r u c ­

ture b e - ^ e n the d i f f e r e n t establishments. I n p a r t i c u l a r , e s t a b l i s h ­

ments 1 and 6 seem t o r e t a i n a h i ^ r p ropor t ion o f t h e i r labour 

fo rce f o r a longer time than the o thers , a l t h o u ^ i n the case o f 

establishment 1 the eventual loss out o f any annual in take i s not 

s i g n i f i c a n t l y d i f f e r e n t f rom other p lan ts (see Appendix Table l ) . 

No de t a i l ed analysis was undertaken t o t e s t whether wastage 

ra tes increased or decreased when the j u n i o r operative t ra inees 

approached adu l t promotion l i n e s i . e . the age o f eighteen. A crude 

guide t o t h i s can however be obtained by comparing the loss f rom 

each intake f o r the f i r s t s i x t e e n months w i t h the loss I n the 

second e i ^ t e e n months when the operative i s more l i k e l y t o be i n or 

near t o an adu l t j o b . I n Table 5.4 below data f o r i n d i v i d u a l years 

has been aggregated t o demonstrate t h i s p o i n t . While the d i f f e r e n c e 

i n emphasis between c e r t a i n o f the establishments i s marked, the 

t rend i s nevertheless un i fo rm t h r o u ^ o u t (see Appendix Table 4 f o r 

d e t a i l e d year by year data on t h i s b a s i s ) . 

CCWPAHIS03!? OF VASTiiSB OF EX-JOTIOR OPERATIVE OSABIBES WITH DIRECT 
EITOY 

A l l o f the establishments covered i n the enqti i ry r e l i e d as much 

upon the recrui tment o f d i r e c t entrants as o f t ra inees t o supply 
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Rate o f Wastage " Out o f I n i t i a l Intake During the 
P i r s t Eighteen Honths and Out of the Remainder* 

During the Second Eighteen Months (1962>-66^ 

m&INHISS DIRECT ESPISAI9TS 

1 - 18 19 - 36 1 - 18 19 - 36 

Bstablisbioent 1 28 24 57 30 

Establishment 2 54 27 49 33 

EstabliBhiaent 3 (1965/66) 36 27 63 35 

Establishment 5 58 33 69 48 

Establishment 6 (I963/66) 19 14 40 19 

*For example, i f there i s an in take i n any s ingle year o f 40, and 20 

leave i n the f i r s t e i ^ t e e n monliis then the ra te f o r t h i s per iod 
20 

woT3ld be ^ X 100 ss 509̂ . I f i n the second per iod o f e igj i teen 

months 5 people leave then the ra te would he .• '̂0̂  x 100 = 259^ i . e , 

the number l eav ing i n the f i r s t per iod i s subtracted f t o m the t o t a l 

in take t o give the number ' a t r i s k ' i n the second p e r i o d . 

t h e i r youth labour demands (Table 5.1 ) • Examination o f the ne t 

wastage out o f each annual in take o f t ra inees and d i r e c t en t ry 

reveals t h a t w i t h few exceptions wastage f rom d i r e c t en t r i e s i s 

h i t l e r and ftregoently s u b s t a n t i a l l y higher ( i n percentage terms) 

than f rom t ra inees . (Table 5,5) Only f o r es tabl i^iments 1, 6 and 7 

were the d i f f e r ences s t a t i s t i c a l l y s i g n i f i c a n t a l t h o u ^ establishment 

3 bordered c lo se ly on s i g n i f i c a n t , From the data i n Appendix Tables 

3 and 4 i t would also appear t h a t short term losses f t o m the d i r e c t 

entrants were h i ^ , r e l a t i v e t o t r a inees . Comparison o f "ttie loss o f 

each intake dur ing the f i r s t and second per iod o f e i ^ t e e n months 
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TABLE 5.5 

Comnariscgi o f Percentages o f Each Annual Intake o f Junior 
Oneirative Trainees ( JOTsT and D i r e c t Ent ry (JODs) 

•ttiat have l e f t the Establishment and were no t 
w i t h the Establishment i n August 1969"* 

YEAR ESTABLISHMENT 

JOT JOiD JOT JOB JOT JOB JOT JOB JOT JOED JOT JOD 

1960 - - - - - - 82 71 mm - - -
1961 78 84 - - - -
1962 66 85 76 82 - - 86 96 - - - -
1965 90 75 85 76 - - 76 85 40 63 - -
1964 71 89 75 85 - - 76 91 79 - -
1965 65 82 77 65 65^ 2 

79 84 96 52 70 4e 94 

1966 65 82 76 84 58 77 78 87 55 62 45 96 

1967 50 80 44 88 54 74 81 75 47 69 64 75 

1968 41 78 50 67 46 54 62 68 55 51 28 83 

"^This may include a number who have l e f t , r e tu rned , and l e f t a^ain, 

^Entrants f o r October-end December I965 o n l y . 

- Years i n which the t r a i n i n g programme was no t i n operat ion. 

(Table 5*4 Appendix Table 5) reveals tha t wastage f a l l s over 

time f o r d i r e c t entrants as f o r t ra inees . 

!Ehe d i f f e rences i n ra tes o f wastage out o f the annual intakes 

o f t ra inees and d i r e c t entrants are no t a f f e c t e d when allowance i s 

made f o r the number o f leavers r e t u r n i n g to the works (Appendix 

Table 6) . I n each o f the establishments a p ropor t ion o f the leavers 

re tu rned ; and many, s h o r t l y a f t e r r e t u r n , l e f t again. A number o f 

those who re turned and stayed was small i n r e l a t i o n t o the t o t a l 
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number o f leavers except i n the case o f establishment 6. And again 
w i t h the exception o f establishment 6 there was l i t t l e d i f f e r ence i n 
the p ropor t ion o f ex-trainees and d i r e c t e n t r y leavers t h a t r e tu rned . 
Th i s , o f course, on ly measures the shc^t r u n movement i n and out o f 
the establishment and a pa t t e rn over the work l i f e o f operative 
t rainees and d i r e c t entrants m i ^ t be very d i f f e r e n t . 

Closer considerat ion o f the short - term length o f stay d i s t r i b u ­

t i ons f o r the f o u r companies f o r which de ta i l ed comparable year by 

year data were ava i lab le (establishments 1, 2, 5 and 5) reveals 

s i g n i f i c a n t d i f fe rences i n the case o f 1, 2 and 5 (Appendix 0?able 7) . 

I n establishments 1 and 5 i n p a r t i c u l a r there are ve3?y large d i f f e r ­

ences i n the p ropor t ion o f t rainees l eav ing i n t h i s pe r iod . I t i s 

here perhaps s i g n i f i c a n t t h a t establishments 1 and 5 both operate 

schemes which concentrate on f i f t e e n year o lds . Indeed, i f i n 

establishment 1 a d i s t r i b u t i o n o f the d i r e c t en t ry leavers i s oom^ 

pared w i t h the productive length o f s tay o f operative t ra inees then 

the d i f f e r e n c e i s less marked. 

I t i s c l ea r , however, t ha t whi le the percentage d i f f e rences i n 

losses o f t ra inees and d i r e c t entrants are genera l ly consis tent they 

are sometimes r e l a t i v e l y small and i n terms o f number o f employees 

involved annual ly , even smaller . For example, percentage losses i n 

1971 f rom the intakes o f t ra inees and dialect entrants i n e s t a b l i s h ­

ment 5 i n the years I960-63 were ^$% and 85% r e spec t i ve ly . I f t h i s 

r a t i o i s appl ied t o an average intake o f f o r t y f i v e t rainees and 

f o r t y f i v e d i r e c t en t ry i n these years then the d i f f e r e n c e i n terms 

of y i e l d o f hard-core emplcfyees i s on ly two a year . 

EXPLORiro THE SIGMTFICAICT OF THE DIST&IBUTI0I3S m MAHAGBMBHT 
DECISION MAKIMG 

I t can be argued t h a t l i ie f i r m should know c l e a r l y what the 
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costs o f t r a i n i n g are whatever i t s t r a i n i n g objec t ives and whether 
or no t the bene f i t s f rom t r a i n i n g can be q u a n t i f i e d . I t was argued 
e a r l i e r t h a t there may be two p r a c t i c a l and u s e f u l ways o f calcxila^ 
t i n g the costs o f t r a i n i n g which are re levan t t o management dec is ion 
making, Bie f i r s t i s by c a l c u l a t i n g the replacement costs o f those 
operatives " l o s t " t h r o u ^ wastage. This can be done on an annual 
bas is , Such a f i g u r e has been ca lcula ted showing the average t o t a l 
cost o f r ep l ac ing f i r s t year losses f rom the j u n i o r operative t r a i n ­
i n g programme calcula ted on the basis o f the average leav ing r a t e s 
i n the f i r s t year f o r the per iod 1966-68 i n c l u s i v e . T h i s , however, 
i s s t i l l ve ry l i m i t e d i n usefulness f o r i t neglects the costs 
involved i n r ep lac ing second, t h i r d and subsequent year drop-outs 
f rom a programme. This method o f c a l c u l a t i o n o f costs o f t r a i n i n g 
w i l l only be r e a l l y valuable i f the ^replacement costs o f a l l those 
estimated t o subsequently leave the programme were aggregated and 
added to the i n i t i a l programme costs t o give the t o t a l costs o f p r o ­
ducing a given number o f long-term ex- t ra inee employees. 

One ve ry simple a l t e rna t i ve to t h i s i s t o ind ica te the t o t a l 

d i r e c t expenditure t h a t has been incur red on those who w i l l leave 

w i t h i n the year f o l l o w i n g the per iod o f recru i tment , thus demonstra­

t i n g t o management the cost o f the induc t ion c r i s e s , 

Bsrhaps a moare u s e f u l c a l c u l a t i o n m i ^ t however be an estimate 

o f the mlximum cost o f producing one "hard-core" adu l t worker out o f 

the programme. This has been done by c a l c u l a t i n g f rom the d i s t r i b u ­

t i ons o f employee tenure given f o r e a r l i e r years -^le number o f 

"expected"* hard-core eoEployees f rom the I969 programme i n the var ious 

establishments. The hard-core has been estimated as those w i t h the 

company a f t e r f o u r years . These f i g u r e s are shown i n Tables 5.6 and 

5.7. 
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TABLE 5>7 

Costs o f Losses Throu/di Vastage i n^ 
Certain Junior Operative Prograimnes 

Establishments 

1 2 5 5 

£. £. £. €. 

Average t o t a l cost o f r ep lac ing 
f i r s t year losses 2 

1,084 6,916 4,221 1,652 

Tota l d i r e c t expenditure on 
those who w i l l have l e f t w i i M n 
the year 3 

1,566 8,852 4,902 2,499 

Maximum r e a l cost o f one *hard 
core ' a d u l t worker developed 4 1,292 2,512 521 221 

1. These include only t o obvious cash cost o f t r a i n i n g invested i n 
j u n i o r s as soon as they a r r i v e i n establishment. They exclude 
costs o f f u r t h e r t r a i n i n g which may be undertaken some time 
a f t e r the youth has been employed i n the works. 

2* Assuming t h a t these can be replaced wi thou t any losses f rom the 
new replacement. Calctilated a t l eav ing ra tes f o r 1966/68. 

3» Excluding costs ( l i k e t r a i ne r s sa la ry ) not d i r e c t l y incur red by 
the i n d i v i d u a l youth being on the programme. 

4* S t i l l w i t h the establishment a f t e r 4 t o 5 years . The r e a l costs 
of a 'hard core* worker would be the t o t a l costs minus any 
r e t u r n f rom those who have already l e f t . 

I t was, however, extremely d i f f i c u l t t o a r r i v e a t such 

c a l c u l a t i o n s . For t h i s purpose in fo rma t ion was obtained both f rom 

the compaziy's grant c la im form f o r I969 sent t o the I . S . I . T . B . and 

f r o m the establishments themselves. The costs o f the t r a i n i n g p r o ­

gramme i n the several establishments excludes any oppor tuni ty costs 

incur red ( i«e# frarman's time spent on assessment o f t r a i n i n g ) and 

excludes many o f the costs o f having a youth supernumerary when he 

i s not on the programme. Further , the inadequacy o f i i ie data means 



- 162 -

tha t the ca lcu la t ions are unsui table f o r f i n e d i s t i n c t i o n between 
the costs o f establishments. Êhe data shows tha t costs va r i ed s i g ^ 
n i f i c a n t l y between establishments. Bie establishment w i t h "ttie h i g h ­
es t u n i t cost was the one t h a t was nearest a t the tiioB t o meeting 
the I . S . I . T . B . » s complete approval . I t was c lear t h a t the major 
f a c t o r i n boost ing the cost of the programme was -ttie time spent on 
job r o t a t i o n . This i s so even when as i n Table 5.7 only the most 
obvious costs are measured. 

5he size o f any f i n a n c i a l loss t h r o u ^ wastage or indeed the 

size o f the cost o f producing one "hard-core worker" o n l y , however, 

derives much o f i t s importance i n r e l a t i o n t o the size o f the 

expected b e n e f i t s . Thus, f o r exaaaple. I n the case o f establishment 

2 i f the increase i n p r o d u c t i v i t y f o r each t r a i n i n g "hard-ccare" 

employee was expected t o be worth an ex t r a £500 a year t o the f i r m 

over and above t h a t produced by a d i r e c t en t r an t , then i t would take 

very l i t t l e time t o ob ta in an adequate r e t u r n on the t r a i n i n g i n v e s t ­

ment o f £2,512, 

The po in t has been made e a r l i e r , however, t h a t i n considering 

the r e l a t i o n s h i p o f costs t o b e n e f i t s i t i s important t o attempt to 

d i s t i n g u i s h between the possible bene f i c i a r i e s o f the programme as 

evidenced by content and ob jec t ives . An attempt was therefore made 

to do t h i s w i t h the j u n i o r operatives programme. Diagram 5«3 shows 

I n the columns the major educational and t r a i n i n g inputs i n a t r i ­

p a r t i t e j u n i o r operative t r a i n i n g programme w i t h the possible bene­

f i c i a r i e s along the rows. I t i s impossible t o d i s t i n g u i s h e x c l u ­

s i v e l y between those inputs o f education tha t are conrpletely 

s p e c i f i c and those tha t are completely geiseral. Ttsas "general" 

education b e n e f i t s t o the I n d i v i d u a l may f l o w f rom the "specific** 

I r o n and s t e e l i ndus t ry courses and c e r t a i n bene f i t s may f l o w t o the 
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f i r m and/or i ndus t ry f rom "general" educat ional courses. These 
benef i t s are i n the nature o f a s p i n - o f f f rom the courses t a u ^ t . 
They thearefore may be termed " I n d i r e c t " as opposed t o the more 

" d i r e c t " b e n e f i t s . A t h i r d dimension has therefore been added to 
Diagram 5»3 i n the form o f two columns headed "Mainly D i r e c t " and 
"Mainly I n d i r e c t " w i t h i n each educational or t r a i n i n g inpu t category. 
The boxes i n d i c a t e , i n accordance w i t h the above d e f i n i t i o n s , t o 
whom the main f lows o f bene f i t s w i l l be d i r ec ted f rom each i n p u t . 
I t can be argued tha t the develoimient o f such a mat r ix may be 
ope ra t iona l ly xiseful t o the conrpany (and perhaps -the I . S . I . T . B . ) i n 
making decisions about who should get the bene f i t s and who should 
bear the costs o f j u n i o r opei?ative t r a i n i n g . I t may also help i n 
deciding on the content and form o f programme and how much each may 
wish to promote a c t i v i t i e s tha t have no d i r e c t b e n e f i t . For example 
the f i r m t a k i n g a " d i r e c t " c r i t e r i a only ( f o r i t s e l f ) would be ve ry 
concerned about r e c e i v i n g a d i r e c t r e t u r n t o t r a i n i n g f rom the "hard­
core" as shown above. On the other hand, i f the programme embraces 
a ve ry much wider c r i t e r i a then the company may expect compensation 
f rom the 'Ecaining Board f o r the ccwirponents o f the "hard-core" cost 
r e l a t i n g to indxistry or n a t i o n a l ob jec t ives which i t does not 
embrace i t s e l f ( a l t h o x i ^ i t may do so) . 

The m a t r i x , i n c i d e n t l y , may also he lp t o c l a r i f y possible areas 

o f d i f f e r ence between a conrpany and the I . S . I . T . B . For example 

recommendations about the content and form o f f u r t h e r education 

(whether i t should be voca t iona l or non-vocational or " s p e c i f i c " or 

"geneiTal") may be items on which the Board may f e e l i t must take a 

wider "society" view and/or a view concerned more w i t h the wel fare o f 

the i n d i v i d u a l i r r e spec t i ve o f the f e e l i n g s o f the f i r m . On the 

other hand recommendations about s p e c i f i c t r a i n i n g mean tha t the 
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Board i s making a ra ther more d i r e c t economic jtidgement i n recom­
mending t o a f i r m a method o f tmdertaking t r a i n i n g which may or may 
no t be i t s own prefe3?enoe. 

This po in t can be i l l u s t r a t e d as f o l l o w s . I t i s c l ea r t ha t i n 

respect o f the cos t ing of the t r a i n i n g programmes, i n the f i r m s 

where I M s exercise was -undertaken, a major f a c t o r i n increas ing 

costs was the time spent on job r o t a t i o n . This i s so even when, as 

i n Table 5.6, on ly the most obvious costs are measured* The costs 

i n establishment 2 were h i ^ p r i m a r i l y because o f the extensive job 

r o t a t i o n scheme f o r j u n i o r opeiut ive t r a inees . I t can be argued 

tha t job r o t a t i o n i s " s p e c i f i c " t r a i n i n g w i t h d i r e c t b e n e f i t s 

c h i e f l y or only to the f i r m and w i t h few i n d i r e c t b e n e f i t s . I t can 

be, f o r example, contrasted w i t h f u r t h e r education which b e n e f i t s 

d i r e c t l y the i n d i v i d u a l and perhaps socie ty and only indiorect ly the 

f i r m . H i ^ eacpenditores on f u r t h e r educati<m even when there i s 

large wastage may be j x i s t i f i e d on the grounds t h a t the major bene­

f i t s go t o the i n d i v i d u a l and are re ta ined by him when he leaves. 

I t i s very much less easy to j u s t i f y expenditures on job r o t a t i o n a l 

t r a i n i n g i n t h i s way when there are h i ^ wastage r a t e s . 

I f a f i r m therefore has i n response to the T ra in ing Board 

p o l i c y produced an extensive job r o t a t i o n scheme then the cost may 

be qu i te h i ^ . For example i n establishment 2, job r o t a t i o n a l costs 

were about three quarters o f the t o t a l va r i ab l e costs o f the 

prograzmoe. (See Table 5.6) T h i s , coupled w i t h a hi^aer wastage 

r a t e , boosted the ireplacement cost ve ry considerably. I n e s t a b l i s h ­

ment 2, w i thou t r o t a t i o n , the replacement cost f o r the f i r s t year 

would have been £2,964 as against the ac tua l cost o f £6,916. 

Moreover, assuming tha t the job r o t a t i o n does not have any e f f e c t on 

wastage ra tes the a d d i t i o n a l cost ra ises s u b s t a n t i a l l y the r e a l cost 
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of producing one "hard-core" worker from the programme. 03ie cost of 
a "hard-core" worker i n estahlishment 2 was £2,512 with job rotation 
and £949 without i t ^ a difference of £1,563. This difference of 
£1,563 i s to he considered against possible internal benefits from 
productivity. 
COUCITTSION 

©lis Chapter has discussed and provided evidence on two basic 

questions relating to the inter-relatiraiship of training and wsistage: 

A. mhe ijirportanoe of measurement of turnover (wastage) 

i n the evaluation of programmed training exemplified 

here by the s t e e l industry junior operative training 

programme, and the significance of the shapes of the 

"length of stay" distributions of new intake for the 

timing and content of such training. 

B. The dependence of the significance of wastage frcm 

such programmes and associated costs, on 1 ^ content 

of the programme and on the definiticm of the 

beneficiaries. 

5!he data produced related only to a few establishments a l t h o u ^ 

an attempt has been made to provide a framework within which a firm 

may try to evaluate i t s own prograjnme. 

In the establishments examined ̂ on average one-third to one-half 

of the intake into operative trainee programmes were l e f t after 

three years. The majority of those who l e f t did so within twelve 

months of joining. I^om the viewpoint of the firm which has to bear 

the cost of h i ^ turnover, i t i s worth considering how additional 

turnover costs resulting from training could be modified. One key 

pos s i b i l i t y for management might be to al t e r the tiMng of the pro­

gramme. I n respect of the junior operative programmes there appeared 
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to "be three alternatives: to taidertake the pro^amrae at some point 
±n time after the i n i t i a l induction wastage when i t was hoped that 
losses would be more moderate; to phase the programme so that the 
induction and the further educational components were separated from 
the more intensive training parts; to abandon the idea of a compre­
hensive programme i n favour of providing separate contponents only 
when the need arises and when the maximum effect can be achieved* 

Itom the wastage data examined i t was d i f f i c u l t to find a 

" r i ^ t time" for the programme. Losses out of intake were sometimes 

s t i l l r e l a t i v e l y h i ^ after a year or eigjiteen months althofu^ 

generally lower than i n the f i r s t twelve to eighteen mon-ttis, ©lis 

pattern held also for direct entrants the behaviour of whom was a 

better guide to what m i ^ t happen i f the emphasis of the training 

programme shifted away frcm the introductory months. The solution 

therefore m i ^ t only be reached after caireful experiment by the 

management of tiie individual firm. 

I t has been argued that i f wastage rates are favourably 

affected by training programmes then this w i l l i n fact modify the 

loss of personnel through wastage to the company and count as an 

additional benefit of the programme. *Eheiewas indeed evidence to 

suggest that rates of loss out of intakes of ex"trainees were lower 

•ttian out of intakes of direct entry and that the length of stay of 

"Hie former group ( i n the short run) was longer. Differences were 

not always, however, s t a t i s t i c a l l y significant, QMs does not mean 

that there i s a causal connection between training and the length of 

stay although reasons have e a r l i e r been suggested as to why there 

may be relationships; and, because of the way i n which the establish­

ments were chosen, there was no reason to expect any major 

differences, such as in measured intelligence between the two sets 
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of youths. When measured on an annual basis, however, differences 
i n number terms between the "yields" of hard-core employees from the 
ex-trainees and direct entry groups, do not seem to be substantial. 

U n a l l y , i t has been demonstrated that the significance of the 

interaction of training and wastage can only be evaluated i n r e l a ­

tion to the particular objectives of the programme and that, as has 

been demmstrated in Diagram 5*31 there i s a case for management to 

consider carefully these objectives i n terms of who bears the costs 

and who gains the benefits. 



- 169 -

REFEHENCES - CHAraEE V 

1* Hamblin, A. C« op.cit. p«167. 

2, Brinley Thomas et a l . op.cit. 

5» Bowey, A. M, Labour Sta b i l i t y Curves and a Labour St a b i l i t y 
Index. B r i t i s h Journal of Industrial Relations. March I969. 
Vol. 1. p. 80. 

Am The question of estimating a period over which training i s 
relevant i s a vexed one. A variety of different estimates have 
been included i n studies. See for example Manpower Paper Uo. 2, 
*Cost Benefit Aspects of Manpower Planning'. Department of 
Enrploytnent and Erodoctivity. H.M.S.O. 1970. pp. 32-36. 

5. Hall, N. 'Cost Benefit ^ l y s i s of Industrial Training' 
Manchester Monographs. 1976. p. 6. 

6. See, for exanrple, Pettman, B. 0. An annotated bibliography of 
Labour Turnover studies. Institute of Sci e n t i f i c Business Ltd. 
1970. 

7. See Bryant, D, T. 'A Survey of the Development of Manpower 
Planning Policies*. B r i t i s h Journal of Industrial Relations 
No. 5« November 1965* 

8. See Silcock, H. 'The Phenomena of Labour Turnover'. Journal 
of the Royal S t a t i s t i c a l Society, Series A . I I 7 . 1954. 
pp. 429-440. 

9. Bucklow, M. (1963) Labour Turnover. A Reassessment. Journal 
of Industrial Relations, pp. 29-37. 

10. The recognition of the slope of survival curves owes much to 
the work i n the 1950's of the Tavistock Institute of Human 
Relations i n a series of studies on labour turnover data of the 
Glacier Metal Ccmipany. See Rice, A. E,, H i l l , J . M, M. and 
T r i s t , F. L. 'The Representation of Labour Turnover as a 
Social Process'. Human Relations 3. 1950. pp. 349-372. 
H i l l , J . M. 'A Consideration of Labour Turnover as the Result 
of a Qwasi-Stationary Process'. Human Relations 4. 1951. PP. 
Rice, A. K. 'The Relative Independence of Sub-Instituti<ms as 
Illu s t r a t e d by Departmental Labour Turnover'. Human Relations 
5. 1952. pp. 83-90. Rice, A. K. and T r i s t , L. 
'Institutional and Sub-Institutional Determinants of Change i n 
Labour Turnover'. Human Relations 5. 1952. pp. 367-571. 

11. Rice, A. K. ibid. 

12. Ibid. 

13. See for example Thomas, B. op.cit. 

14. See for example, Bucklow, M. Labour Turnover - A Reassessment. 
Jounaal of Industrial Relations I963. pp. 29-57. 



- 170 -

15* Bucklow, M. ibid, and Khowles, M.E. Personal and Job Pactors 
Affecting Turnover. Personnel Practice Bulletin. 1964» 20. 

16. Weitz, J . and Nickels, R. C. Job Satisfaction and Job Survival. 
Journal of Applied Psychology. 1955. 39. PP. 294-300. 

17. Marsh, J . B. and Simon, H, A. 'Organisations'. Ifew York. 
John Wiley. 1958. p. 96. 

18. Ibid. 

19. Gaudet, P. J . Labour Turnover Calculation and Cost. American 
Management Association. 
Institute of Cost and Works Accountants. The Cost of Labour 
Turnover. 1951. 

20. Department of Employment and Productivity. 'Company Manpower 
Planning'. Paper No. 1. H.M.S.O. I968. 

21. See Becker, G. op.cit. 

22. Department of Employment. 'Training for the Future - A Plan 
for Discussion'. Itebruary 1972. p. 9. 

23. Becker, G. op.cit. 

24. Pettman, B, 0, 'In Partial Defence of the Industrial Training 
Boards: Some Criticisms Examined'. B r i t i s h Journal of 
Industrial Relations. July 1972. Also, Oakey, M. 'The 
Economics of Training with Respect to the Pirm' • B r i t i s h 
Journal of Industrial Relations. March I97O. pp. 1-21. 

25. See for example Bartholomew, D, J , 'Stockastic Models for 
Social Procession'. Wiley. 1975. 

26. Pettman, B. 0. i n Annotated Bibliography of Labour Turnover 
Studies. Institute of Scientific Business Ltd. I970. 

27. Pearce, P. T. Financial Effects of Labour Turnover. University 
of Birmin^:iam. Monograph A4* 1954. 

28. Lane, K. F. and ibidrews, J . E. 'A Method of Labour Turnover 
Analysis'. Journal of the Royal S t a t i s t i c a l Society. Paper 
read before the Royal S t a t i s t i c a l Society. A p r i l 20th, 1955. 
p. 297. 

29. Silcock, H. 'The Phenomena of Labour Turnover'. Journal of 
the Royal S t a t i s t i c a l Society. Series A. Vol. 117. Part 4. 
1954. 

50. Bowey, A. M. 'Labour S t a b i l i t y Curves and a Labour St a b i l i t y 
Index'. B r i t i s h Journal of Industrial Relations. Vol. VH. 
No. 1. March 1969. 

31. Mason, P. L. 'An Application of Siloock's method of examining 
Labour Turnover. Personnel Practice Bulletin. September I962. 
pp. 13-17. 



- 171 -

PART i n 
EVALOATiro rSOGRAHMED TRAINDC 1M3ISI0NS 

CHAPTER VI 

EVALtHTION OF FACTORS INFLUENCING THE mODUCTIVITr 
OF TEE mAISim PROmAMME 

nmoBDCTiaN 
Hie objective i n this chapter i s to develop and test a model for 

evaluating factors influencing the effectiveness of training i n Pro­

grammed Training situations. The simple model for Programmed Trainizsg 

decisions introduced i n Biagram I.I4 i n Part I described the conven­

tional feedback loop from ccfsspaxx^ objectives t h r o u ^ to training pro­

gramme implementation and back again while esrphasising the point that 

at various points i n the loop training effectiveness could be i n f l u ­

enced by "external" factors. The view of evaluation taken by "ttiis 

thesis, i n embracing these external supportive and constraining f a c ­

tors i n the evaluation, moves the closed loop system of training evalua­

tion towards a moixe "open systems" approach. I t w i l l be argued, and 

hopeftilly, demonstrated i n this chapter that applying a broader systems 

approach w i l l enable measurement of factors affectissg the productivily 

of -tiie training investment to be made. This mig^t enable management to 

spot any possible gaps i n the basic "systems support" for training 

idiich Itoeaten the objectives of iibe programme and might open the way 

for action to be taken to f i l l them. Thus i f a lorograimne i s evaluated 

as satisfactory at the Reaction and Learning levels then i t may be pos­

sible to assume that i f there are no remaining major gaps i n the suppocrt 

system then the potential for maximum productivity of liie training 

investment exi s t s , even i f this productivity cannot be directly measured. 

I t i s , however, also hoped that gaps i n the mipport system that cannot 

be f i l l e d , w i l l by this process of evaluation be mare cl e a r l y recognised 
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as constraints on the productivity of the programme. 

While i t i s both theoretically and r e a l i s t i c a l l y more satisfactory 

to regard the training sub-system as dependent on other systems for i t s 

contribution to organisational effectiveness i t nevertheless begs ques­

tions about what are the ijKportant systems affecting training, how the 

boundaries of these systems might be defined and what form their i n f l u ­

ences take. I n practice i t w i l l also be relevant to ask how far i t i s 

necessary to go i n terms of identifying relevant systems and interfaces 
f l ) 

given that the influences on training investment may be nQoriad. ̂  ' I t 

i s recognised that such interfaces w i l l vary wilii the Level of evalua­

tion and may range from the effect of physical conditions i n the c l a s s ­

room at the reaction level to the influence of supervision at the job 

behaviour l e v e l . As tto focus of this research has been on the impact 

of training at the overall organisation l e v e l and the evaluati<m i s 

concerned with the organisation's Programmed commitoient to training i t 

seems appropriate to seek to identify the basic organisation supportive 

systems with which the Programmed Gaining interacts and possibly also 

ate key ta^cs which most be accomplished by these systems to ensiare 

effective support for training. By measuring these this w i l l give an 

indication of the overall coherence of the support by the organisaticm 

for the training commitment. 

l i O T U f^jjaG BASIC DRGASISATION SUPPORT SYSTEPg POR IROCaAMMEB TRAmMG 
"An organisation has certain jobs to be f i l l e d , i t describes 

the qualificatiosis necessary for these jobs and sets about 
(2) 

to locate woadcers with these qualifications."^ ' 

E.H. Schein from whom this quote i s taken goes on from t h i s , however, 

to acrgue that the process of setting manpower objectives that he describes 

most cater not only for organisation performance needs but also for the 

needs of individuals and/or society as a whole. Haviiag made this point 
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h i s nAin theme i s then to argue the case for the importance of consider­
ing the necessary interaction of the processes of selection, recruitment 
training and allocation i n terms of successful integration of worker 
into the organisation. Schein underlines the point that these systems 
themselves inteiract with other parts of the organisation and i f this i s 
not recognised w i l l create conflict. 

"Many of the d i f f i c u l t i e s encountered i n selection and training 

stem f^om the failure to see the organisation as a complex set 

of interdependent overlapping systems with various linkages to 

the external environment i n which Hbe organisation exists." 

I n pursuing this theme he identified three major problems >diich i t 

seems very appropriate to recognise i n the Programmed Training context 

namely: 

1. That the outcome (of training) may not be clearly 

specified not because of insufficient study of jobs 

but because the trainee i s expected to develop towards 

"an uncertain future", 

2. Gaining i t s e l f interacts with the organisation pro­

ducing pressures for change. 

5- The training effort interacts with recruitment, 

selection and job design. 

Schein* s basic systems points can be simplified into a flow dia^ 

gram (Diagram 6 .1) using training as the focus for interfaces 

(dotted l i n e s ) . 

The interfaces i n the Diagram point to the possible sources of 

constraints on training programme effectiveness: for example the 

productivity of a pro^camme may be affected i f : 

1. Management f a i l s to establish clear objectives 

relating to manpower and training needs. 
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BIAGRM 6.1 

STAGSS IS RELATiro THE MAN TO THE (H5AHISATI0N 

ORQAMISATION SETTltaC- OP MAHPOWER OBJECTIVES 

RECRTJITMEIW^ —, 

SEIECTIOK^^ 

— r->TRAIl!3IHG 

' PLACEMEHT 

I PERPOEMANCE 

2, Recruitment procedures are inadequate resulting i n 

untrainable personnel. 

3* Selection procedures are inadequate resulting i n 

untrainable personnel. 

4* Training i s inadequate i n organisation and/or 

methods. 

3. Inadequate placement procedures prevent the 

proper u t i l i s a t i o n of the enrployee after training, 

6. There i s marked absence of oHkmv factors e.g* 

rewards, supervision, etc. necessary to ensure 

good performance. 
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The stages i n Diagram 6.1 w i l l therefore be taken as the basic 
support systems framework for training to which our evaluation may 
direct i t s e l f . Vith the exception of the performance sub-systems 
(point 6) i t can be argued that a l l of the other "systems" w i l l lend 
themselves readily to evaluation. Performance i s of course not 
measured directly - the d i f f i c u l t i e s i n so doing have been discussed 
at length elsewhere - but i s defined as the system surrounding the 
worker on -ttie job, l i k e l y to influence h i s performance. This, however, 
seems to raise almost insurmountable d i f f i c u l t i e s because of the large 
number of factors which i n respect of Programmed Training can subse­
quently influence performance on-the-job. While there i s no shortage 
of literature on this subject ihere i s l i t t l e agreement among academics 
as to the relative Impojrtance of different factors.^ ̂  I t was decided 
therefore to develop the enquiry within this framework recognising that 
•Waexe wofuld be limitations on the a b i l i t y to construct a satisfeictory 
approach to the "performance" system. 

The investigation i n the companies itorefore concentrated on the 

objectives, selection/recruitDoent, training organisation and placement 

interfaces and used a limited proxy for the performance aspect. 

A Digression on the Re^atianshin of Turnover to the SvBtems 
Identified 

Before developing a detailed approach, however, the question of the 

relationship between the factors outlined above and the issue of labour 

turnover dealt wi-Ua i n the previous chapter i s worth exploring. The l i n k 

i s t h r o u ^ the rather ooaxplex relationship between training and job satis­

faction and de s i r a b i l i t y of movement. A number of studies have eiapha-

sised the relationship between the individual's satisfaction wiidi the job 
(5) 

and h i s propensity to move.̂ -̂ ' Pettman argues from a review of Ihe 

literature that job dissatisfaction i s a sufficient conditian for labour 
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turnover but not a necessary one.'' ' 

Ihe relationship of training to job satisfaction i s , however even 

more problematical. I t i s clear that training i s only one of a large 
(7) 

number of factors that m i ^ t influence satisfaction.^'' I t s major link, 

however, may be through i t s influence on three factors which March and 

Simon^ ' among others have considered contribute to job satisfaction 

namely: 

(a) The predictability of job relations 

(b) The conformity of i t e job to "self-characterisation" 

held by the individual 

(o) Kie compatibility of work requirements with the 

requirements of other roles 

I t i s possible that a training programme may help wBet worker needs 

i n these respects by helping them familiarise themselves with the stan­

dards required by 12je company and giving them the time and opportunity 

to relate themselves to the job. O^re i s some evidence to suggest that 

when -ttie potential employee has misrmderstood liie nature of the job then 

toxnover i n c r e a s e s . I n terms of the conformity of the job to s e l f 

image March and Simon have pointed out the role of education of employees 

and the individual's participation i n job choice as two factors of 

iaiportance both of which may be influenced by a training programme. ̂ ^^^ 

They have also, inte3restingly, given some emi^iasis to the role of rewards 

not only i n terms of the amount of reward bat also the rate of change of 

income and/or status. ^Ihe relationship between the rewards and turnover 

has, however, not been clearly established.^ ' 

As was pointed out i n Chapter Y the relationship between education 

and turnover i s rather ambiguous* I t has, for example, been argued that 

the h i ^ r the l e v e l of education -the greater m i ^ t be the conflict 

between the job and the individual s e l f image:^^^^ i t follows from this 
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that the development of education as part of a training programme may 
actually encourage turnover. I n general, however, the evidence would 
suggest that the role of training and education may be to increase job 
satisfaction and therefore discourage tu2:nover. This i s an interesting 
hypothesis in the l i ^ t of the results of tto comparative analysis of 
wastage of trainees and direct entrants undertaken i n Chapter T. IFndue 
concentration on these factors i s however i l l advised i n the ligbt of a 
large number of other variables which have been discovered to relate to 
turnover, both interzial and extezrzial to iOie firm, and relevant to the 
individual and/or the crganisation.^^^^ The influence of the size of the 
work group, supervisory pi^actices, size of the firm, physical working con­
ditions, eniployee relations are some of the factozrs that f a l l into the 
"internal" category; and the current state of the economy, the influence 
of the l o c a l i t y and the industrial structure of the l o c a l labour maadcet 
are exaarples of "external" factors. ̂ ^^^ Differences i n turnover have 
also been related to such individual characteristics as s o c i a l status, 
personality, intelligence, sex and age among others.^ ' I n these circum­
stances i t would be wise to be extremely cautious i n relating the find­
ings i n this part of the investigation to those outlined i n Chapter T. 
SBI^iCnOH OF METHODS FOR IHVESTIGATIOH 

This section i s divided into two parts. The f i r s t i s concerned with 

identifying the key questions, related to each of the headings i n 

Diagram 6.1, to which i t appears pertinent to address an investigation. 

The second part describes the development of the methodology for the 

enquiry i n the companies. 

( i ) Organisation Setting of Jflanvcnrex Objectives 

I t has been argued by several writers on manpower development that 

there should be a clear policy and set of objectives relating to p a r t i ­

cular training programmes.^^^^ I t seen^d this m i ^ t be of especial 
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importance i n respect of Programmed training of the junior operative 
training type. I f such a programme was to meet the needs of the organi­
sation then i t can be argued that objectives should at least be set out 
clearly as a guideline to those developing the programme. The fact that 
such guidelines are l i k e l y to be set by line management i n respect of 
their own identification of needs gives added Importance to this point. 
QIhe problem i n practice was, however that of identifying what repoce-
sented -tiie setting of a reasonably clear objective. I h thi s respect i t 
was determined that there were possibly two key questions to be answered: 

- Was a clear target set i n terms of numbers of junior 

operatives to be recruited and trained? 

- Vas there a clear statement of policy/objectives? 

fflae f i r s t question seems to meet a minimum expectation that m i ^ t 

be part of a Progtajamed training decision namely to supply an estimated 

trained number of personnel for the organisation, presumably zrelating 

to need. The second question also seems to be a miTiimum requirement of 

a regular programme especially in a large company. I t was also con­

sidered that the expectation that objectives should be "written" was 

not unreasonable i n view of the repeat mture of the jxtnicxr operative 

programme. I n short these two questions indicate the nature of the 

policy making yrooesB and whether -&ere i s a target. 

( i i ) Recruitment and Selection 

There i s considerable evidence to support the importance of ade­

quate recruitment and selection procedures as a foundation on which a 

training prograaane may be bui l t . ̂ '̂'̂^ IHie relationship between r e c r u i t ­

ment, and selection for training, i s close. At the recruitment stage 

i t i s commonly regarded as necessary to examine the s k i l l s or potential 

of the applicant i n relation to the aiecessaory s k i l l s for a competent 

performance of the job.^ ^ This process w i l l decide whether the 
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applicant i s accepted as already competent, i f he i s accepted but w i l l 
require training to achieve competence or ̂ Aiether he i s so f a r below the 
le v e l of competence that even with training he i s unlikely to achieve 
the reqtdred standard. Thus i t was considered that i n respect of ihe 
junior operative programme i t m i ^ t be important to assess whether the 
applicant has the a b i l i t y and/or aptitude to reach a required standazrd. 
Tbe relevance of this for the successful achievement of the training 
objective i s clear - the quality of the intake w i l l help to determine 
1 ^ success of the training and the return on the training investment. 
Q̂:ie key questions to be asked are - ^ r e f o r e : 

- How the firm recruited junior operatives? 

- How they were selected for training ( i f the procedure 

differed)? 

- What me1iiods/tests were used, i f any to grade opera^-

tives for particular jobs? 

- Vho was responsible f c ^ recruitment and selection and 

i n particular -Qieir relationships wil^i the training 

deparianent? 

( i l i ) R:aining (Organisation and Method^ 

I t was not the intention i n this respect to carry out a detailed 

audit of -the quality of ixaining nor to attempt Reaction or Learning 

evaluations. The aim was to concentrate purely on the "organlsatian 

parameters" of training i n order to identify: 

- Whether there were clear responsibilities established 

for pcro^ammes. 

- Whether i n fact the objectives of the programme were 

met i n the administrative sense i . e . idiether what was 

supposed to happen did i n fact happen. 
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( i v ) P l a c e ^ n t 

I t can be argued that the li n k s between training and u t i l i s a t i o n 
(I9"i 

should be as direct BB possible.^ ^ VrapeT study of the knowledge and 

s k i l l s required for the job or jobs and comparison of these with existing 

knowledge and s k i l l s of recarults should determine the training needs.^^^^ 

Under the junior operative training programme the operatives were however 

being prepared i n the broadest as well as sometimes the narrowest sense 

to meet the requirements of the establishments. Notwithstanding t h i s 

point i t has been argued above that the return to training w i l l be 

effected i f placement procedures are such that the operative i s placed 

i n a job for which he has not been trained or because of constraints on 

u t i l i s a t i o n he i s not given the r i ^ t to f i l l jobs for which he has 

been trained. I t was therefore considered important to ascertain: 

- How junior operative trainees were placed i n departments. 

- To ^dmt jobs they could go. 

- What re s t r i c t i o n s i f any there were on thei r placement. 

- Dae li n k s between the training department and the 

placement procedure. 

(v) Berformance 

I t was recognised e a r l i e r i n this chapter that the objective was 

not to measure performance of ex-trainees, i t already having been con­

ceded that -ttiere were numerous obstacles to t h i s . The aim was to iden­

t i f y the basic factors supporting performance on the job. I t has also 

been shown e a r l i e r that these are numerous and that there i s no great 

measure of agreement among writers as to which i s the most important. 

I t has, however, been argued that central i n the 'motivation to 

performance* spectrum i s monetary reward. I t was -Uierefore decided to 

take as the central measure, the current wage earned "by ex-junior 

operatives. 
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^ e decision to use this l a t t e r measure was ozie founded i n simr-
p l i c i t y of operation. However, i t can be argued i n support of the 
choice that the preeenee of zrewards i s imp<xrtant i n motivational and 
therefore performance terms. I t w i l l also influence whether ex-
trainee i s to remain with the company and indeed may be important to 
the decision to join the company i n the f i r s t place as a trainee and 
extract the most tram Ito prograxmnes. Closely associated with rewards 
i n operative enxployment i n the steel industry i s the place on "Uie promo­
tion l i n e : the substantial majority of operative jobs are on fixed 
promotion li n e s and wages see related accordingly. Thus, position on 
promotion li n e ooold also be used as a proxy for reward and by inference, 
performance. 

The key question was therefore: 

- Vere there financial and promotional rewards associated 

with havl33g undertaken the prograxmis? 

B. The Design of the I n v e s t i ^ t i o n 

I t was clear that answers to most of the above questions could be 

obtained by a questlonning of the management of the establishments 

involved. This would, however, have the limitation that i n respect of 

certain of the key questions 1 ^ answers would have related only to the 

perceptions of the management involved. This would, for example, have 

been the case i n respect of the placement and perfcmnance questions i n 

particular. Mare objective evidence however, could only be obtained by 

interviews with those who had been th r o u ^ the programme. This i n turn 

raised the major question of 'standards* by which to interpret the data: 

What was adequate recruitment, selection, placement and reward? To 

overcome this problem I t was decided to seek a matching control gzroup 

for Trainees, from the Direct Entrants to the organisations. Direct 

Entrants were youths who were reciruited as and when needed, directly 
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into jobSf •bypassing the tra i n i n g scheme aod department* I t was axgvaed 
that differences in experience would h i ^ x L i ^ t the degree to which 
systems siipport was geared to the training progzrammB which, when 
matched w i t h background data, would enable judgement about *gaps* i n 
the systems to be made* To give information about the adequacy of the 
match i t was decided to collect data from b o i ^ trainee and direct 
entrants on key factors l i k e l y to account for differences i n treatment 
i n the organisation including age^ xoarital status, number of previous 
jobs, education and distance from work, IThis information would also 
point to any obvloas reasons f o r differences that m i^t be found i n 
tbe labour turxiover analysis described i n Chapter Y. 

Finally, i t was possible to colleot certain "objective" informar-

t i o n from each works by the collection of o f f i c i a l documents r e l a t i n g 

to the planning of the t r a i n i n g programme, the setting of objectives, 

the keeping of records, etc* ISiis information could be used not only 

to answer the key questicms but also i n a number of cases to v e r i f y 

the i n i t i a l interviews with company personnel* 

!Aro methods of enquiry were theairefore pursued: 

( i ) i n in--c(Mpany data collection by means of interviews 

together with a documentation analysis 

and ( i i ) Interviews with operatives (ex-trainees and direct 

entrants) 

( i ^ Comnqpy Checklist and Docxamentation Search 

Certain information on factors l i k e l y to bear on the systems support 

for the training programme could only be obtained f^om company tr a i n i n g 

and l i n e management personnel and from cosrpany 3:ecords* For example, a 

statement on ccsmrpany policy with respect to the junior operative trainijog 

programme was sou^t toge-ttier with information on the organisation of 

the programme, the content of courses (needed as one check on whether 
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the a±m were 'being f u l f i l l e d ) and inforniation on the mettiods of 
xecruitmenty selection and placement* I t was recognised that the organi­
sation of training and the sources of this information m i ^ t vary firom 
company to coarpany^ -Qiat soioe of t h i s information could he obtained from 
written sources and some from intexriews, V i t h t h i s i n mind a checklist 
appa?oach was preferred to a qnestionnaire or interview schedule. A copy 
of HhB checklist showing Hbe salient points about which information was 
to "be obtaljaed i s contained i n Appendix 1. This information was 
obtaii^d by means of interviews w i i ^ aM documentation assistance from 
the c ^ e f tra i n i n g personnel i n the respective establishments* 

( i i ) Bae Interviews with Operatives 

(a) Selecting a Sample 

TbB purpose of the jtmior operative tra i n i n g interviews was to iden­

t i f y whether the organisation of the tra i n i n g i n fact matched xrp to the 

prescribed objectives 9 whether placement procedtares met wi-Qi require­

ments and whether promotional and monetary rewaz^ could be associated 

with training* These reqtiirements meant that a sample of operatives had 

to be taken which ijaclnded those who had been throug^i the programme and 

HbBiefca^e had experienced placement and/or promotion and weire obtaining 

rewards. At the same time i t was t h c u ^ t desirable i n order to cast 

l i g h t on present practice to interview operatives who had recently under­

gone the tra i n i n g prograxmoe at the works* I t was -therefore decided that 

i n order to obtain an overall view of train i n g and subsequent eirrployment 

experience a saarple m i ^ t be taken from each year over the number of 

years that the programme had been running* I t was possible to do thi s 

lusing the data unearthed during the analysis of the wastage from -Use 

programmes described i n Chapter V, Using random number tables selec­

tions were make from intakes up to I968 thus ensuring that ex-trainees 

interviewed had some experience of the works. 
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A sasrple of direct entrants matching ex-trainees i n numbers year 
fo r year was taken from l i s t s of intakes into the works up to 19^3 
using the same method* Thus the samples were balanced f o r each annual 
intake with -&e r e s u l t that trainees and the diirect entrants were com­
parable i n terms of the length of stay i n the establishment and thus i n 
exposure i n the works* I t was recognised that t h i s was not absolutely 
true i n terms of certain establishments where the trainee intake was of 
13 year olds and the direct entrants was I6 year olds only* TIOB aim 
was to take approximately 80 junior operatives from each establishment 
(approxijnately 40 ex-trainees and 40 ex-direct entrants) using random 
number tables applied to l i s t s of trainees and direct entrants drawn up 
for each year* This^ i t was estimated, would give s u f f i c i e n t zxumbeirs 
when amalgamated f o r the 7 establishments, to attempt most of the com­
parative analysis -&at was needed* This obviously represented d i f f e r ­
ent proportions of the sample population i n d i f f e r e n t conqpanies (see 
Table 1, Appendix j ) . I t should have generated approximately 280 ex-
trainees and 280 dixect entrants. I n f a c t , such were the problems i n 
programming interviews of operatives on s h i f t work that despite extra 
co-operation from Isbe companies concerned^ the numbers interviewed were 
less than hoped f o r i n several of HbB establishments* Actual numbers 
of ex-trainees aaid direct entrants interviwed were therefore 2^1 and 
208 respectively. The discrepancy i n numbers refl e c t s the fact that i n 
one plant located i n the in d u s t r i a l conurbation of Scotland i t was not 
possible to achieve a balance between trainees and direct entrants 
because the compai^ records were found subsequently to be inadequate to 
enable interviewers to locate a s u f f i c i e n t number of direct entrants to 
match the number of junior operatives* Therefore, for purposes of the 
aggregative analysis and conrpariscai not a l l of the junior operative 
trainees from t h i s works have been included thus reduoisag the numbers 
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to 216 ex-tratinees and 208 direct entrants* Actual 3iumbers of ex-
trainees and direct entrants interviewed by con5)any are given i n Table 
2 (Appendix j ) . 

For purposes of analysis the traiziees and direct entrants have 

been aggregated and treated as a t o t a l survey sample r e l a t i n g to a 

•population* of the t o t a l number of ex-trainees and direct entrants i n 

a l l seven works involved* I t can be argued that the opeiratives i n 

these works represent a d i s t i n c t population because they come from the 

only works i n the II*£. that over the previous f i v e 3rears had wBt or 

were extremely close to "ttie I»S.I«T.B. requirements far junior opera­

ti v e training. An aggregative approach was taken i n order to meet the 

clients reqtdrement that a ^national' picture was taken i n respect of 

'approved' companies: and the restCts were related not on an i n d i v i ­

dual basis to the companies but to the principles embodied i n the 

I.S.I.T.B. reoommendations f o r junior operative training programmes 

aaad -^e i n ^ l i c i t systems ^responsibilities of the companies who accepted 

itom as a Programmed commitment* I h terms of design therefore a con­

s t r a i n t was imposed i n so f a r as feedback f^om the survey was not 

to firms but to the Board and thus only i n d i r e c t l y back to the firms* 

Hevertheless the aggregation of responses enabled s u f f i c i e n t numbers 

wit h i n cross-tabulations to f a c i l i t a t e testing of differences i n the 

d i s t r i b u t i o n of replies between ex-trainees and direct entrants by 

means of a chi-equared test. Significant differences at the f i v e per 

cent level are starred i n the Tables i n Appendix 3« 

I t i s important to record the major limitations of the above 

sampling procedure. I n the f i r s t place i t i s clear that variances 

described i n the analysis m i ^ t r e f l e c t the d i f f e r e n t i a l weig^it of 

results i n respect of individual ccmipanies: f o r while i t was ascer­

tained t i i a t results i n the various companies followed the trend where 
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certain major points are emphasised incidence was certainly not 
uniformly wei^ted, 

Jin individual company flavour i s however given by the results of 

information obtained from the checklist used by the individual com̂ -

panies and referred to above* Hevertheless i t would be unwise to use 

the results to feedback to the individual company as per the evaluation 

design f o r ̂ ogrammed graining outlined i n diagram 1*14 i n Chapter 1* 

The best use -Qiat mi^^t be claiioed f o r the results i n this respect i s 

that they m i ^ t be used to encourage the management i n the companies 

involved to look carefully at the relevant parameteirs i n th e i r own 

cdopany* 

Our f i n a l l i m i t a t i o n of HbB sampling procedure needs to be pointed 

out* The fact that 1 ^ overall sasirple comes from diff e r e n t years of 

intake also means that i n respect of certain questions and answers 

practice may have changed* This was an unavoidable problem i f a suf­

f i c i e n t number of ex-trainees and direct entrants with experience i n 

the Mcc^ was to be obtained* To help overcome t h i s problem however 

%daen generalisations are drawn from the data i n respect of current 

practice every e f f o r t was made to check the support for the finding 

from the information taken from the documentation analysis and i n t e r ­

views v±ih senior training management* 

Develoning and Testing the Interview Schedule 

A l l of the samples of trainees and ex-direct ent3:rants were i n t e r ­

viewed with the schedules contained i n Appendix 2* The interview 

schedule addressed i t s e l f to the key questions outlined i n Section A 

( i i to v) above namelyt 

1« To measure whether i n fa c t recruitment and selection 

procedures produced trainees of diff e r e n t character­

i s t i c s to youths recruited d i r e c t l y into the works 
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i n respect of age, work experience and education 
(Qs. 4 , 9 , 10-12, 25-27, 45) 

2, To measure how the training scheme measured up i n 

practice to the formal outline i*e* did those 

reciruited to Hbe programmed experience what they 

were supposed to experience? (Q, 47 

3* To ascertain how ex-trainees, compared with direct 

entrants, were used i n the works i n terms of job 

experience, departmental, works and occupational 

mobility and subsequent t r a i n i n g (Qs, 2 , 3$ 5y 6 , 

13 , 14, 19-24, 28-45) 
4* To measure rewards to t r a i n i n g (as a proiy f or 

performance) i n terms of comparison of earnings of 

ex-trainees and direct entrants and position on 

the promotion ladder (Qs, 14^18, 46) 

5* I n addition certain background information was 

collected (as described i n Section A above) to 

thixrtf l i ^ t on the comparability of ex-trainees 

and diirect entrants (Qs, 1, 7, 8, 9 , 45) 

Biere was v i r t u a l l y no difference between the document used f o r 

Interviews with trainees and direct entrants except that the experi­

ence of the trainee under the t r a i n i n g scheme, which represented 

xmique information to that type of operative, was contained i n a 

special section* 

The interview schedule was designed f o r tise i n the works and was 

piloted with junior operative trainees and direct entrants at a l o c a l 

steel works i n the North Bast* Almost a l l the questions were closed 

questions which l e n t themselves easily to coding and subsequent 

coEopxter analysis* 
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The interviews were undertaken by the author together with an 
interviewing team reciruited and trained by the author, and consisted 
mainly of second and t h i r d year honours university students. The 
traini n g period lasted approximately one week and consisted of an 
induction programme which cov»ed the objectives of the research, 
background information to the steel indtistry, the iypes of junior 
operative programmes to be investigated and detailed t r a i n i n g i n -
company i n idie xise of the interview schedule* Pour interviewers were 
recruited and trained i n this manner and following t r a i n i n g t h i s 
group led by the author embarked upon a tour of the various works* 
The coooputer programme was not wr i t t e n "by the author but was com^ 
missioned i n the TIniversity Computer Unit* A l l that was asked of i t 
was that i t should produce distributions w i t h certain cross 
tabulations* 
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PIHDIHSS mm THE EMQOTRY 
The findings from the enquiry are organised under four headings: 

A. Organisation Mam)ower Objectives and how the Ob.iectives 
were met 

Biis covers not cmly the information about the objec­

tives set i n process but also evidence from the check­

l i s t and operative interviews on the way i n which the 

programmes were organised and ijigplemented* 

Amalgamation of these two headings seems lo g i c a l . 

B. !Bie Rre-paration f o r Training - Selection and Recruitment 
Methods 
This covers evidence on selecticm and recruitment pro­

cedures frcmi the checklist and interviews and on the 

quality of intake measured by educational experience and 

previous work experience* 

C* U t i l i s a t i o n of Operatives i n the Works - Hacement and Rewards 

^Biis includes evidence on procedures f o r placement after 

training, opportunities available i n promotional and reward 

terms. 

D. Comparability of Junior Operatives* Bx-to*v'̂ Tŷ *̂ ft ?nd Direct 
Entrants 

!Biis reviews the evidence on the testing of differences i n 

basic characteristics between the two operative saztrples* 

A. Otrganiaation Manpower Ob.iectives - and How the Ob.iectives Were Wet 

AH but one of the establishments surveyed were wholly owned by 

the B r i t i s h Steel Corporation* Six of the establishments were there­

fore subject to the influence of -Hae Corporation i n respect of t h e i r 

t r a i n i n g policy* At the time of the survey l i t t l e of t h i s influence 

had been f e l t on the individual units al-ttiou^ the Coarporation had 

l a i d down specific objectives with regard to operative t r a i n i n g 
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21 **which should be observed as a matter of policy**• These were: 

(a) A l l operative training should derive ftom an analy­

t i c a l study (which should not be elaboirate) of the 

knowledge and s k i l l s required and tra i n i n g e:s;peri-

ence should be specifically planned and supervised 

to meet these requirements* 

(b) Training i n a particular s k i l l should so far as 

possible Immediately precede liie opportunity to 

practice the s k i l l * 

(c) Training should seek to develop attitudes as well 

as s k i l l s and to convince the operative that he i s 

i d e n t i f i e d with the aims of the plant as a whole, 

(d) Safety aspects should be especially stressed and 

integrated into a l l operative t r a i n i n g programmes* 

(e) A l l jxinior operatives and adult operatives where 

appropriate should be encouraged to follow courses 

of farther education, the City and Gnilds of the 

London I n s t i t u t e Iron and Steel Operatives Course, 

being the normal course of study. 

At the time of the research establishments seemed to be 

operating a system which they had devised themselves as individual 

establishments or had derived from individual company policy* I n 

none of the establishments v i s i t e d , including the private sector 

company, was there a written statement of objectives with regard to 

the t r a i n i n g of junior operatives* Policy making usually rested 

with a committee of senior management of the company rather than 

with personnel at the individual works level* The policy committee 

was, however, i n two cases complemented by a series of sub-committees 

at a works le v e l and at a group level covering a l l aspects of 
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t r a i n i n g . These committees made policy recommendations to the main 
committee f o r approval or made recommendations to the individual 
works maxiager i ^ c h he m i ^ t , or m i ^ t not accept. I n ncme of the 
establishments was there a c i m i t t e e concerned solely with junior 
operative training* While the junior operative training programme 
had been b u i l t up more or less on a group or company recommendation^ 
the actual structure m i ^ t vary i n the establishments investigated 
from that i n other related wojdcs* 

The junior operative t r a i n i n g programmes are summarised i n 

3)iagram 4*1 (pa^e 125)* Bach of the programmes seemed to carry the 

cere components of further educatiomy background knowledge of the 

industry and works 9 safety instruction and job knowledge and job 

training^ at-the-job* The timing of the programme and the location 

of the various conrponent parts varied from one establishment to 

anoitor* 

fhe analysis of operative interviews provides an overall 

measure of whether the programmes met the objectives set* I t does 

not need analysis or interviews 9 however« to establish that objec­

tives wen not being met i n terms of quantity* I n a l l the e s t a b l i ^ -

ments there were substan tictL numbers of junior operatives entering 

the works who did not benefit from the programme* Hihis was true i n 

each of Hhe 3 to 8 years f o r which the wastage data was collected 

and analysed i n Chapter V as well as i n the year of interviewing 

(see Table 1 ) . Moreover i n view of the large losses from the various 

intakes, only a small proportion of the t o t a l labour force of each 

wo3±s had benefited from the programme and probably also a r e l a ­

t i v e l y small minority of the younger workers. I t i s clear also that 

t^iereas i n several of the establishments the direct entrant could be 

offered a chance to study f<a: City and Guilds Part I Sscaminations 



- 192 -

very few i n practice took the opportunity* Of the 208 ex-direct 
entry into the establishments only 10 had taken City and Guilds Part 
I and 3 City and Guilds Part I I , Only two of the operatives gained 
Part I and none of the operatives Part I I , I t was evident that ooily 
a minority of the t o t a l direct entry (28Ji) subsequently got any o f f -
the-job taraining i n the works dttring t h e i r period of employoient with 
the establishment whereas a l l of the trainees interviewed had under^ 
taken some kind of off-the-job training* 

Hhe intesTviews of ex-trainees, however, indicate that although 
they had stayed with the establishment not everyone had f u l l y cosi^ 
pleted laie programme (Table 3). Of the 251 ex-junior operative 
trainees interviewed, 87 or approximately 3 ^ liad f a i l e d to complete 
the programme usually because they had reached the age of 16 and a 
combination of s h i f t work and wsarmin^ shortages had intervened* 
3his interrugotion was usually i n the form of the junior operative 
f a i l i n g to complete the f u l l rotation a l t h o u ^ i n a number of cases 
attendance at the technical college was also disrupted* The number 
quoted above, however, actually over-^stljoates the r e a l proportion 
of operatives interviemd who coorpleted the programme because i n 
establishment 7 almost a l l of the operatives interviewed (with some 
j u s t i f i c a t i o n ) did not regard t h e i r supposed job rotation programme 
as training at a l l a l t h o u ^ they stated they had contpleted the 
programme* 

I n a l l the establishments there were examples of operatives 
taken o f f the programme when they reached the age of 16* Moreover a 
slseable proportion of those counted as having conrpleted the pro­
gramme had had one part of the programme interrupted i n sosae way; 
f o r example attendance of 16 year olds p a r t i c u l a r l y a t tr a i n i n g 
centre sessions was frequently sporadic because operatives could not 
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be spared from manning on partictilar days. Problems of attendance 
af t e r the age of 16 probably also accounted f o r the h i ^ ixumber of 
failures of the junior operatives i n the City and Guilds Examimtion, 
189 the 230 trainees attended the technical college as part of 
the jtmior operative programse^ and of these 143 took the City and 
Guilds Part I ; 6 of the remaining 44 went to the technical college 
f o r further education only; the remaining 38 dropped out before the 
examinations* Of the 143 who took, the examination 30 passed and the 
remainder f a i l e d * Of those who took City and Guilds i n the works 
(38 i n number) only 20 passed* Hlherefore out of a t o t a l sazople of 
231 ex-trainees only 70 or approximately 259̂  obtained a City and 
Gxdlds c e r t i f i c a t e . A further 28 had taken a City and Guilds Part 
H examination out of which 13 had passed* 

One further indication of ttiB degree to which the objectives of 

the establishmen'te' t r a i n i n g programme were met i s provided 1^ the 

evidence on rotation of training* Inteorviewees were i n i t i a l l y asked 

i f they had had ax^ other training under the programme apart from 

that off-the-job i n the works t r a i n i n g centre, Pive of the estab­

lishments boasted a f u l l r o t a t i o n t r a i n i n g system and altogether 

these wo3toi employed I70 of the operatives interviewed* Of these 

operatives rather less than one-third (31) claimed that they had had 

no other tra i n i n g at a l l whether at or on-the-job* I n only one 

establishment was there a unanimous opinion that the stated at-the-

job training prograsme had been undertaken* Vhen questioned about 

the location of the training only 67 of I I 7 respondents seemed to 

have regarded the rotational t r a i n i n g period as at-the-job* I n 

general^ however^ as m i ^ t be expected the inter-departmental 

rotational t r a i n i n g experience of the individual t r a i n i n g was mixed; 

i n several jobs and departments the operative was obviously given 
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adequate supexvision and t r a i n i n g during rotation and i n others 
there was neither one nor the other* 

Overall therefore i t was clear that the lo-actical objectives of 

the programme were not being met, p a r t l y because of the incidence of 

turnover but also because the majming pressures facing line manage­

ment meant that operatives could not be spared and at-the-job 

rot a t i o n a l t r a i n i n g could not adequately be given* 

B. The Prenaration f o r graining - Selection and Becruitment 

Information was obtained from a l l the establishments on t h e i r 

selection and recruiiaaent procedtnres for junior operatives* Qlhis 

was designed to ascertain who undertook the recruitment, how the 

operatives were recruited, and how they were selected f o r t r a i n i n g 

( i f the procedure differed) and whether tests were used i n any way 

to grade operatives f o r particular jobs* 

I t was clear that there were wide differences i n the emphasis 

on recruitment procedures between establishments as we l l as i n the 

method* And the role of HSOB t r a i n i n g department i n t h i s varied 

considerably* I n establishment 4 thesre was no tra i n i n g department 

i n the works and i^e personnel o f f i c e r was d i r e c t l y i n charge of the 

administration of the tra i n i n g and therefore was involved d i r e c t l y 

i n the r e c r u i t i n g f o r t h i s programme i n the establishment* l a estal>-

lishment 1 aaid i n establishment 7 to a lesser degree the t r a i n i n g 

o f f i c e r played a dissect role i n interviewing the applicants for the 

junior operative programme; and establishment 6 had i t s own r e c r u i t ­

ment o f f i c e r i n the training department a l t h o u ^ I Ms was a recent 

innovation and f o r the years p r i o r to I969 recruitment had been 

undertaken by the eBrployment o f f i c e r who was not d i r e c t l y connected 

with the t r a i n i n g deparianent* I n establishments 2 , 3 and 3 there 

were links between the employment off i c e and the t r a i n i n g department 
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but these were not of the kind that involved the department i n 
recruitment and selection procedures* Ĉhe trainers were therefore 
presented by the earploynient o f f i c e r with each intake for train i n g . 

Êhe role of the tra i n i n g department i n the recruitment campaign 

seemed to vary with the degree to which the establishment concen­

trated on -Hie canvassing of schools* Only i n establishments 1 and 7 

did the t r a i n i n g department seem to be heavily involved i n a school 

recruitment campaign involving v i s i t s and organised tours of the 

wo3±s. But the new tra i n i n g department r e c r u i t i n g o f f i c e r at 

establishment 6 had the occasional help of tra i n i n g department 

i n his school v i s i t i n g * In t^e other works the t r a i n i n g department 

was OTly occasionally involved i n school v i s i t i n g and the r e c r u i t ­

ment was undertaken by the employment o f f i c e r t h r o u ^ the Youth 

BcErployment Office and the Employment Exchange. 

Selection for recruitoent purposes was largely by interview* 

I n itoee of the works some attention was paid to selection tests; 

but i n one, tests seemed to be used very sporadically, i n another 

they were not used f o r the selection of intake but largely to fOTO-

cast City and Guilds results; and i n the remaining establishment 

tests were used not f o r reciruitment purposes ( i . e . to re j e c t 

unsuitable candidates) but to separate out the b r i ^ t e r ones which 

m i ^ t be used l a t e r f o r c l e r i c a l jobs. Two of the managements i n t e r ­

viewed menticased that they had used selection tests i n the past, but, 

out of the establishments s t i l l using tests, they clalined that they 

had found the pressure of labour shortage so great that they had been 

unable to use or continue witai the tests i n a serious fashion. Only 

two of the works v i s i t e d (establishments 2 and 6) occasianally used 

any tests on direct entrants* 
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Bie training departments i n general v i r t u a l l y had nothing to do 
with the recruitiaent of direct entrants and usually had no laiowledge 
of t h e i r whereabouts i n the works* Recruitment of these young 
operatives was usually by the same process as f o r adtilts, 
C* TJtilisation of Operatives i n the Works - Placement and Bewards 

!Ehe fo3?aal links between the t r a i n i n g department and the employ­

ment office i n r e l a t i o n to the placement of the operatives a f t e r 

training were, i n the establishments v i s i t e d , generally not strong 

especially vhere there was a separate training department* Only i n 

one of the establishments with a separate trai n i n g department did 

there appear to be a procedure whereby the t r a i n i n g o f f i c e r , could 

advise on the placement of the trainee i n r e l a t i o n to his own 

judgement* I n establishment 6 the problem of placement of trainees 

after t r a i n i n g did not generally arise i n the departmental sense 

because a l l the junior operatives were recruited d i r e c t l y into the 

department and drawn from these departments f o r t r a i n i n g i n batches 

according to age (the eldest f i r s t ) * After t r a i n i n g the opei^tives 

would re-enter t h e i r department. I n the two establishments with no 

separate works t r a i n i n g department, placement was undertaken by the 

personnel o f f i c e r * I n four of the establishments i t was the prac­

ti c e of the trai n i n g o f f i c e r to keep a check on the whereabouts of 

the juniors u n t i l they reached i±ie age of 18; a f t e r that, however, 

contant faded away* 

I n the establishments with rotational t r a i n i n g schemes the aim 

was to place the youth i n a job at age 16 or over of which he had 

some experience during the programme; but i t was recognised that 

t h i s was not always possible p a r t i c u l a r l y i f the youth had not com­

pleted the whole rotational programme. I n a l l the establishments, 

however, there were definite r e s t r i c t i o n s on tiie placement of ji a i i o r 
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operative trainees. I n the f i r s t place age restrictions v i r t u a l l y 
meant that certain departments or jobs i n these departments were 
closed to juniors* ^Ehis was commonly the case with the melting 
shops and blast fumance departments and certain jobs such as shun­
ter or crane drivers. ®ie age l i m i t was frequently 18 but i n some 
cases 21* Second, i t was i n a l l the works, isrpossible to give the 
junior operative trainee any preference over a diirect entrant i n 
terms of seniority. Seniority on the maiming, a result of union and 
management agreement, usually began from the age of 16; and tech­
n i c a l l y i t was i n some cases possible f o r the junior works trainee 
Tiriio continued on the programme after 16 to lose out to liie direct 
entrant on the you-& l i n e * A l l the establishments operated youth 
lines which were associa'ted with seniority; i n seme cases they were 
departmental - there was a youth l i n e from that department running 
t h r o u ^ a large number of jobs - i n others theire were specific yoaiHx 
jobs associated with a particular l i n e * This i s obviously of some 
consequence for the ex-trainee for i n the f i r s t case the youth after 
being committed to the l i n e was committed only to the departsient; 
within the second case the youth was more or less committed from an 
early age to one specific l i n e * Koreover, i n some cases, the l i n e 
led i nto the adult labour pool at Hie bottom of the adult ladder and 

youth, whether ex-trainee or not, would have to wait his turn i n 
th i s pool before moving onto the adult l i n e * I t should be noted 
that more than one senior training or personnel manager t h o u ^ t that 
the frustrations caused ̂  the youth jobs system contributed substan­
t i a l l y to labour turnover i n 1 ^ 16 to 18 years age bracket, (ihe 
importance of youth seniority was eiihanced i n 5 of the 7 establish­
ments where there was admitted to be substantial nia-nn^ng of adult 
jobs by youths because of labour shortages and absenteeism; as adult 
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places axe f i l l e d from the top of the junior line this cofuld mean 
very large differences i n earnings i n relation to seniority on a 
line. 

One consequence of the constraints of the seniority system 
which operated on promotion lines and the limited role of the t r a i n ­
ing department i n placement was that they were very few cases where 
jobs were reserved fotr trainees* The most that seemed to be offered 
to a rexy limited number of trainees were stock-taking, clerical or 
laboratory jobs. In establishment 6 however there did appear to be 
a systematic attempt to cream off by use of tests the best of the 
intake for stock-taking or clerical jobs. In several of the estab­
lishments the only^ other prospect held oat to trainees was that of 
becoming an apprentice althoo^ again the ocoucrence of this was 
very infrequent. From the interviews with the training management 
i t was clear that the line management of the various departments 
which earployed junior operatives only irarely expressed any prefer­
ence for trainees as opposed to direct entries; and given the almost 
universal manning shorta^St few managers were w i l l i n g to wait for a 
trainee to mature when they needed a job f i l l i n g . 

The interviews with operatives discussed belowt demo(nstrate how 
the various constraints i n piraotice affected the career patterns of 
ex-junior operatives i n the workst Experience i n the establishment 
i s COTtpared i n terms of job location and mobility between jobs and 
departments and there i s sam indication of the degree of promotion 
within the establishments and i n particular what this meant i n terms 
of average earnings. There i s f i n a l l y evidence on the educational 
and training experience of operatives after the training prograimne 
and, i n the case of direct entrants, since they joined the works. 
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To f a c i l i t a t e ccmrpaxison i t has T̂ een noted that the samples of 
liie direct entrants and ex-trainee operatives were selected year hy 
7«ar i n relation to each intake thus matching the length of expostire 
of each operati-ve i n the vorks. BecaxisOf however, the trainees were 
generally taken on at the age of 13f their average age was rather 
yoronger than that of Mhe direct entrants (^ble 4 ) , Oven so the 
range of experience i n the steel industry and i n the establishxoent 
was hardly different; "bat, reflecting the s l i ^ t age differences, 
aboat one g.iiaxter of i±e direct entrants had spent over 3 years on a 
promotion line conrpared with ^3% of ^be trainees althou£^ this was 
the only point where -&ere was a significant diffezrence (Tahle 3 ) , 
l&ms pe3±aps on aveirage the adult experience of the direct entrant 
was s l i ^ t l y greater than that of the trainees and this m i ^ t he 
possibly reflected i n overall ea^rience. I n terms of work eacperi-
ence there were no vast differences between ex-trainees and the 
direct entrants* 'She enrphasis on the m i l l as a source of enrploTment 
for both groups i s clearly evident from the distribution of operas 
tives by occupation and by department (iCables 6 and 7)* 

Occupations i n the mills (largely connected witii speed control 
type jobs) employed 349̂  cf trainees and 459̂  of direct entrants; and, 
outside of the melting shops and warehousing and finishing there 
were few Junior operatives employed. Stockholders azul clerks were 
included i n i t o category "other** but there was no significant d i f f e r ^ 
ence here between ex-trainees and direct entrants. The only d i f f e r ­
ence between the occupational distribution of two groups i s the 
higher proportion of direct entrants i n occupations associated with 
"finishing". This occupational concentration of operatives i n m i l l -
type jobs was underlined i n the departmental classification; two out 
of every three operatives worked i n the mills and outside of the 
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melting shops there was l i t t l e operative employment. Bat i t was 
clear that while concentration of current jobs i n certain depart­
ments and occupation classifications was higja there had been some 
dispersion throu^out the works since the opemtives f i r s t joined 
the establishment; i n the case of both direct entrants and ex-
trainees the proportion of operatives working i n mill-type occupa­
tions had been significantly reduced. 

The process of de-concentration of ex-junior operative jobs had 
involved scans inter-departmental movement. Approximately one-
quarter of the operatives had moved at least once from one depart­
ment to another i n the works, althoa^ the mobility differed substan­
t i a l l y between various establi^uoents* A significantly larger 
proportion of the direct entrants had been mobile; althou^ to judge 
fTOTtt the distribution of their f i r s t departmental location (Table 8) 
those who moved were originally less concentrated i n certain depart­
ments than i s indicated by the later distribution of operative jobs, 
and i t i s possible that their moves were generally i n the direction 
of mills and the melting shop departments where opposrtunities and 
rewards far younger people were perhaps greater. Inter-departroental 
mobility was usually restricted to one or two moves (Table 8). 

The information on job mobili-ty i n the establishment seems to 
confirm that, on average, direct entrants were rather more mobile 
(Table 9) althoa^ i n both groups about one-^iuarter of the opera­
tives had over six jobs; but job s t a b i l i t y (measured i n terms of the 
length of time i n th e present job) seemed to be on average rather 
greater for direct entrants with a difference almost but not quite 
significant. This may indicate that direct entrants weare further up 
on the promotion lines, where average job tenure i s longer, than the 
ex-trainee; certainly, significantly, a larger proportion of direct 
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entrants than ex-tarainees had been on a promotion line for four or 
mcxre years a l t h o u ^ iiie proportion of to t a l operatives on promotion 
lines was almost identical at about 90?̂  (Table 10). This i s v i r t u ­
a l l y the only indicator that the direct entrants had greater 
seniority <m promotion lines. 

Information was sou^t from the interviewees about the position 
of operatives on promotion lines and the mimber of jobs that were on 
the l i n e ; this i s summarised i n Table 1 1 . But i n general, young 
operatives interviewed demonstrated great ignorance about 1±ieir promo­
tion prospects on the line and the way i n which the particular line 
developed so the information i s to 3<»Be extent not reliable a l i ^ o u ^ 
attempts were made to check the results by reference to foremen and 
maziagement i n the works. The figures seem to confirm that a large 
proportion of "Kie young operatives under 18 who were interviewed 
were working on adult jobs, for with the average length of ladder 
just over six jobs, approximately two-thirds of junior operatives 
seemed to be working i n jobs less than five jobs below the top of 
ihe ladder. This statement most, however, be treated with caution; 
and there i s l i t t l e point i n making detailed comparisons between 
direct entrants and ex-trainees althou^ the distributicais i n any 
case are markedly similar and there i s certainly nothing to indicate 
that trainees had generally hi^ier status on the line than direct 
entrants. NOT i s there any indicatim from the data that the irange 
of experience on the promotion line i n terms of by-turning i n jobs 
further up the line was greater for either group (Table 12). I t was 
clear, however, that absenteeism was such that young operatives i n 
general were called upon a great deal to step up into the jobs above 
them. 
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!Qie data on earnings provides a more reliable guide than the 
promotion line information on both the relative position of trainees 
and direct entrants i n the organisation and the rewards, i f any, 
that m i ^ t be associated with training (Table 13). There were, 
however, no significant differences i n gross average earnings 
between the two sets of operatives. Systems of wage payments to 
young operatives varied from the standardised f l a t rate age-related 
payment to a payment related to the particular job that was based on 
a fraction of the relevant adult rate. In no case was i t possible 
for the organisation to systematically offer a hi^aer rate to ex-
trainees than to someone recruited directly from outside the works. 
JiL no case was the establishment able to offer anything other than a 
small "prize" payment usually £3 or so for the passing of the City 
and Guilds examinations. 

Overall therefore the results of the interviewwith operatives 
confirm the data obtained f r ^ the documentaticm/training personnel 
interviews. In particular the operation of the almost universal 
production line system backed by management and uni<^ taken together 
with age restrictions on entry to a number of departments and manning 
pressures on line management meant that trainees were generally given 
no placement advantages over direct entrants, were restricted to 
various parts of the works and obtained no distinct financial reward 
or preference. 
D. Basic Differences Between Ex-Trainees and Direct Entrants 

Erom the tests carried out there seemed to be few major d i f f e r ­
ences between the groups of ex-trainees and direct entrants i n res­
pect of education characteristic^ previous eacperience and education 
and training response i n the works. Table 14 sets oat the main 
educational characteristics of the trainees interviewed and compares 



- 203 -

these with a similar distribution of direct entrants. I t i s clear 
ftrom this that recruitment and selection procedures weire not such as 
to enable establishments to recruit obstensibly "superior" opera­
tives for training i n terms of these very basic indicatOTS. Indeed 
i t was evident that a large minOTity (2990 of a l l the direct entrants 
had some kind of further education. I t i s suspected that this was 
not infrequently connected with the young workers' attempt to take 
an apprenticeship and that a number of the direct entrants were 
young men who gave up apprenticeships. Of the 60 direct entrants 
who had attended further education courses 25 or 1 2 ^ of the tot a l 
sample had had some kind of fu3rther education before joining the 
company, ^ d of the ex-direct entrants and ex-trainees who had 
taken some form of farther education course after joining the estab­
lishment a significantly larger proportion of direct entrants than 
trainees had undertaken this on their own i n i t i a t i v e as opposed to 
at the i n i t i a t i v e of the firm. 

In terms of work experience the background of direct entrants 
and trainees was very different largely reflecting the policy i n 
several of the establishments of taking on 15 year olds only. Table 
15 shows that the large majority of ex-trainees f i r s t joined the 
oospany at age 15* Their experience of other employment therefore 
ou^t to have been raliier more limited than that of the direct 
entrant (Table 16); aaad, reflecting the smaller time spent outside 
of the industry, the ex-trainees had worked for fewer other firms on 
average. Mobility between different works i n the steel indtistry was 
very low i n general among the operatives interviewed a l i h o u ^ i n 6 

of the 7 establishments there was alternative steel wOTks employment 
within a dozen miles and i n three cases v i r t u a l l y next doOT. 
Mobility i n and out of Ihe company was not very h i ^ . Differences 
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between trainees and direct entrants i n relation to movement between 
works and out of the company were only on the border-line of 
significance. The differences that could be observed did appear 
s l i ^ t l y to reflect journey to work circumstances (Table I 7 ) . On 
average about 4 out of 5 operatives interviewed however lived within 
15 miles travelling distance of the work, s l i ^ t l y more direct 
entrants than ex-trainees l i v i n g farther away from the works. The 
differences were not significant. 

Finally information was obtained about the training and educa­
tion of direct entry operatives since they joined the conrpany and of 
ex-trainees since they contpleted their training programme. Between 
one-half and two-thirds of the ex-junior operative trainees had had 
no further education or training after leaving the programme; and 
the picture was very l i t t l e different for the ex-direct entry since 
they joined the establishment. The further education follow-up to 
the operative training prograaame was particularly small (Table 18). 
A similar number and proportion of direct entry had attended techni­
cal college courses since joining Ihe establishment a l t h o u ^ a 
larger proportion of these than of ex-trainees had done this cm 
their own i n i t i a t i v e rather than on the i n i t i a t i v e of the ccaapany. 
Of these that attended under the company umbrella very few reached 
the stage of s i t t i n g the City and Goxilds Fart I examination and the 
number of passes was negligible* 

The numbers of ex-trainees receiving further wOTks based tr a i n ­
ing after the programme was rather larger but s t i l l substantially 
less idtian half of the operatives interviewed; and i f only formal o f f -
the-job training i s counted then the proportions are reduced to less 
than one-ihird (Table I 9 ) . There were no differences with regard to 
timing and purposes of the works-based training; the average number 
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of training days was between ten and twenty training days (Table 20) 
and the training was usually regarded by the operative as being aimed 
at improving existing job efficiency or at training hija for the next 
job up on the promotion ladder (Table 21). 

Overall therefore there appeared to be few major differences i n 
the variables examixsed between ex-trainees and direct entrants* 

CONCLHSIOKS 

'Sae major objective of this chapter was to "develop and test a 
model for evaluating factors influencing the effectiveness of t r a i n ­
ing i n Erograzmned Training Decisions*'. I t was thou^t that the use 
of such a model m i ^ t enable management to "spot gaps that there 
m i ^ t be i n the systems support for training". The model adopted 
was iiue very basic and sinrple systems approach suggested by the wo3^ 
of Schein. Within the key sub-systems of Objectives, Setting, 
Recruitment and Selectioai, Training Organisation, Placement and 
Performance, c r i t e r i a were identified and a mechanism devised for 
testing these c r i t e r i a i n the context of the junior operative t r a i n ­
ing programmes operating i n Ito works* 

I t i s suggested that the above evidence underlines the value of 
the approach, by high! i ^ t i n g a number of key areas where systexas 
support for the programmes was f a i l i n g as follows; 

1. The linking of training with management needs t h r o u ^ 
planning i s a familiar theme bat i f the shortfall i n 
numbers of junior operative intake trained i s noted 
then i t i s certainly not irrelevant to this Bituation. 

While establishments were generally meeting the 
I.S.I,7.B* guidelines for training juniors and pos­
sibly the company objectives ( i f these were to 
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maximise on the amount of grant obtained), i f the 
works objective was to have a trained progression 
of junior operatives feeding on to adult lines then 
this was not being met. 

2. With respect to the li n k between training and 
recruitment and selection procedures, i n almost a l l 
of the establishments studied, pressure i n terms of 
meeting manning needs meant that large numbers of 
operatives were taken on with no real selection even 
though this proved no solution to chronic manning 
shortages because of the very large shOTt-term turn­
over out of intakes. I n this situation the training 
departments were concentrating on recruitment of 15 

year olds for a programme because they could obtain 
"batches" of these which could be easily 
* administered' • 

5. In respect of placement there was evidence from l^e 
questicmnaire and checklist interviews that further 
down the line the link between training and line 
management was i n respect of the programme sometimes 
c r i t i c a l l y weak i n terms of: 
- Getting acceptance of numbers of places and commit­

ment for jomior operatives on a rotational scheme. 
Hexice the large number of drop-outs. 

- Getting adequate supervision and involvement of 
lower line maxiagement and foremen i n junior opera­
tive rotational training. Many junior operatives 
for example failed to recognise that they were 
undertaking training at a l l . 
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- The lack of keenness of line management to use 
junior operative ex-trainees as opposed to dixect 
entries, there being no preferences given to ex-
trainees due to manning pressures. 

- The lack of development of training as a continu­
ous process once iibe operative was i n HbB works, 
a factor underlined by the diminishing l i n k of 
the trainee with the training department. 

4* A further aspect of the limited relatiomthip of 
junior operative training to needs for trained young 
adults was seen i n the restriction of junior opera­
tives and possibly l i i e i r subsequent career pattern 
to certain parts of the works. Tkms in respect of 
placement the question m i ^ t be askBd. as to whether 
the outcome of training was always clearly specifi­
able i n relation to the personal advantage gained 
ajsd eventual placement. ?3ie restriction on occups;-
tions and departments into which junior operatives 
could move and the opesration of prOTiotion lines with 
s t r i c t seniority and no allowance for training, a 
result of management and union agreements, xoade the 
position of the ex-trainee extremely d i f f i c u l t and 
prevented any rewards being associated with 
training* 

Qhe approach therefore focuses c r i t i c a l l y on the involvement of 
middle management and unioM and their responsibility for training. 
In a l l the establishments there were links at the top between unions, line 
management and trainers by committee but i t i s clear lOsat acceptance 
of the training department and i t s role by senior management m i ^ t 
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not necessarily be synonomous with the acceptance of training by 
management further down the line. 

This led to the situation where for example the firm could 
adequately satisfy the I.S.I.T.B, objectives i n relation to meeting 
the broad parameters of the programme as l a i d down by the Board. 
Yet i t was obvious that i n respect of bo1ii quantity and quality the 
prograimxies were inadeqxiate to s^et the tot a l needs of the organise^ 
tion and could be evaluated as such. This tends to suppcart the 
point made earlier that Programmed Training may lend i t s e l f to 
"packaged" administration by the training department and lhat this 
m i ^ t be a factor i n weakening the link with line management 
responsibility particularly i n the middle of the li n e . 

Thus overall i t was clear that the operative training programme 
made demands on the organisation which i t was not always prepared to 
cope with. The evaluation approach serves to h i ^ i l i ^ t these 
demands. I f undertaken on an individual company basis then there 
m i ^ t derive from i t pressure on management aiid unions re their 
responsibilities to increase the number of junior jobs, to extend 
them to other departments, to reduce seniority constraints on ex-
txainees and to exercise closer supervision of ro t a t i c m l training. 
Dius by means of identifying the c r i t i c a l Interfaces the evaluation 
might be used i n an attempt to more effectively integrate the tr a i n ­
ing programme with other management decision making responsibilities* 
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PART IV 

CHAPTER 711 
SDWARY ASP COKCLTJSIOKS 

SUMMfiRT 
The overall objective of this thesis was to explore the rele­

vance of cost-benefit analysis to evaluation of training. 3here 
were, however, three key phrases i n the t i t l e to the research which 
i n the preface i t was argued merited f u r i t e r exploration. Qhe f i r s t 
was 'development appraisal', the second, 'from the management 
viewpoint', and the t h i r d , 'in-company training', 

A preliminary appraisal of the cost benefit concept revealed 
that i t had a raliier different context i n the evaluation of crarpany 
expenditure. I n recognition of this a different expression 
•investment appraisal of training' was proposed. This concept was 
shown to have relevance at the Organisation and Ultimate Levels of 
evaluation (levels 4 and 5) as defined by Bjamblin. The rigorous 
methodology demanded and the need for *hard* data was, however, seen 
to place limits on the scope for 'investment appraisals*; these 
limits have been well documented. In a great many cases 'other 
factors' wea:e seen li k e l y to intervene to effect the training out­
come i n performance terms and therefore inhibited 'controlled 
experiment'. Considered another way, however, these'other factors' 
were factors upon which a successful outcome to training at the 
organisatimal level depended. I t was recognised therefore that on 
occasions these may have to be influenced for training to be success­
f u l i n organisational terms. This, however, would almost certainly 
emasculate the 'other things being equal' condition needed for 
'scientific evaluation'. Moreover most of these 'other factors' 
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were outside the scope of influence or responsibility of the trainer 
i n the organisation. 

I t was nevertheless proposed that these apparent constraints on 
investment appraisal evaluation be treated as opportunities within a 
'new' framework the major objective behind the construct of which 
was to consider evaluation from the 'management viewpoint'. Tloxis a 
twin role was allotted for evaluation: the conventional one of 
feedback to the trainer on whether objectives were met - i n invest­
ment appraisal terms these objectives beisig set out where possible 
i n (Quantifiable terms; and second, of identification of the key 
tasks within the supportive system relevant to a particular trainiiag 
programme, needed to ensure the sraccessful meeting of objectives. 

To test this role a dichotoay was proposed between Programmed 
and Non-Programmed decisions i n training: within this dichotomy a 
classification of various types of training was suggested. The 
distinguishing factors i n the dichotomy were related to time and the 
uniqueness of the situation. Hon-Programmed training decisions arose 
out of organisational or individual problems and were l i k e l y to be 
'once-off' amd unique; Programmed training decisions on the other 
hazuL were l i k e l y to be regularly repeated representing a training 
C C T o i t m e n t of the organisation. I t was suggested that the major 
implication of this dichotomy for investment appraisal evaluation 
lay i n tbe importance of t^ie pre-training appraisal i n the non-
programmed decision situation the u t i l i t y of post-training appraisal 
being largely obviated from the management decision making viewpoint 
by the uniqueziess of the event. 

The case study i n Part H was the vehicle for developing and 
testing a methodology based on the pre-training investment appraisal 
concept. Using a dynamic interpretation of Warren's training sub-
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systems approach i t was found possible to define a quantifiable 
training objective as a measure of the 'potential' contribution of 
training to the solution of a production problem and to identify the 
'systems' support necessary for the potential for a successful 
training contribution to be maximised. A suitable methodology was 
developed based on a problem solving paradigm. I t s successful 
implementation when the c r i t e r i a i s the relationship of training to 
a quantitative measure of success was seen to depend upon three 
factors: 

(a) A b i l i t y to isolate aareas within the production 
operations establishment which axe highly dependent 
upon individual or group (operated) performance. 

(b) That these coincidentally were areas where a 
problem (defined i n terms of deviation from 
standard) existed and/or there was opportunity for 
improvement. 

(c) That data was available i n these situatiOTis 
sufficient to enable the establishment of a 
quantitative potential for improvement by training. 

The case study demonstrated a situation where a l l three condi­
tions seemed to be met i n respect of a 'group' operative training 
situation. Moreover, post-hoc evaluation carried out over a period 
after cosapletion of the training was seen to point towards a 
successful outcome i n teirms of pay-off. I t was argued however, 
that this was not Ihe most important factor i n obtaining management 
support, -tile major attribute of the approach i n this xrespect being 
the way i n which the analysis involved management and supervision. 
Thus even before the formal presentation of the pre-training invest­
ment appraisal, management were 'cold' on the importance of the con­
tribution that training m i ^ t make. 
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I t i s recogjiised that the potent ia l f o r f u l l r ea l i sa t ion of 
conditiOTis (4» (^) and (o) above w i l l not always ex i s t . Nevertheless i t 
can be argued that th i s does not obviate iitie use of the inethodology 
i n react ively responding to situations b r o u ^ t to the attenticm of 
the t ra iner by management or proactively seeking them out. I t also 
does not render i r re levant the i d e n t i f i c a t i o n of a qtiantitative 
potent ia l f o r improvement i n terms of the removal of the problem 
even when i t i s reoo^iised by management and/or t ra iner that 
behaviour change brougiit about by t r a in ing has a l imi t ed contr iba-
t i o n to malce i n r e l a t i o n to ol^er factors involved* For example i n 
the case study described i n Part I I i t was evident that there were 
other problem situations i d e n t i f i e d i n the i n i t i a l analysis which 
could be influenced by operator t r a in ing even t h o u ^ i n -ttiese 
instances technical and other factors were judged to be equally i f 
not more is^ortant than t r a in ing . I t i s also not necessary that the 
evaluation methodology should relate to operator t r a in ing . I t was 
evident that i n respect of other problem situations defined i n the 
case study there were several which m i ^ t have led on^ a f t e r fu r the r 
analysis, i n to c r a f t or supervisory t ra in ing si tuat ions. I t i s 
therefore possible to use the methodology i n i d e n t i f y i n g t r a in ing 
needs relevant to problem situations i n respect of a var ie ty of 
grades of personnel, Nevertheless i t mast be recognised that the 
fu r the r that the analysis i s moved from the production interface the 
npre d i f f i c u l t i t w i l l be to define a quantitative objective and 
therefore the more d i f f i c u l t to conduct a true 'inrestment appraisal ' 

The Programmed 'Graining s i tua t ion descidbed i n Part H I began by 
recognising that i t would be d i f f i c u l t to derive quantitative 
t r a in ing objectives i n most si tuations embraced by th is category 
because of the l ikely- mioc of objectives; ind iv idua l , societal as 
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wel l as organisational. Moreover such programmes aire frequently not 
d i r e c t l y job or problem rela ted. I t was nevertheless argaed tha t , 
estimating -Uie potent ia l re turn ftom an investment i n t r a in ing , two 
factors were of importance: the l i f e over which -tiie ijivestment 
could "be expected to y i e l d a re turn ; and any associated increase i n 
product iv i ty . I n the case study s i tua t ion concerning the evaluation 
of an induction azid i n i t i a l t r a in ing prograame f o r junior operatives 
i n the steel industry i t was evident that the l i f e of the investment 
could lae ijnrportant i n view of the h i ^ early drop out rates f o r new 
recrui ts* This was shown to he the case a l t h o u ^ t ra in ing i t s e l f 
was also demonstrated to have some e f f e c t on the rate of wastage* 
I n the absence of the a v a i l a b i l i t y o f any diirect measure of produc­
t i v i t y emphasis was placed on evaluating key factors w i t h i n the 
broad organisation * systems dependency* of the programme which would 
be l i k e l y to influence i t s effectiveness. TblB approach enabled *tiie 
i d e n t i f i c a t i o n of a number of factors outside of the qua l i ty of the 
prograamie i t s e l f >diich were l i k e l y to have a fundamental e f f e c t on 
whether the programme achieved i t s overal l objectives* The i d e n t i ­
f i c a t i o n of such factors was argued to be pa r t i cu la r ly worthwhile i n 
circumstances where the programme was to be repeated regular ly over 
a number of years* 

coKGLUsios AMD soffls mcTicAL mmjowEms 
I t was argaed i n Chapter I that i t was perhaps undesirable to 

accept evaluation as a closed loop system wi th the influence of 

*o-aier fac to rs ' a t the organisation l eve l operating solely as con­

s t ra in ts that migjit be xisefully i d e n t i f i e d . I t has been demon­

strated i n Farts I I and I I I of t h i s thesis that i f the d e f i n i t i o n of 

the scope of evaluation i s broadened to embrace 'systems dependency' 

•Uaen i t m i ^ t p l ^ a usefu l role i n increasing the involvement of 
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management i n t r a in ing matters* IThis i n i t s e l f means that the 
s t r i c t ' s c i e n t i f i c experimental' approach to the use of investment 
appraisal and evaluation becomes obsolete* Out of i t s obselescence, 
however, arises an opportunity to use evaluation as a means to the 
integrat ion of t ra iner and management ac t iv i ty* Investment apprai­
sal has been seen to lend i t s e l f conceptually to th i s objective i n 
point ing the d i rec t ion of the evaluation i n both Parts I I and I I I 
without the res t r ic t ions resul t ing from i t s application i n the very 
narrow sexxse. I t must, however, be recognised that that approach i s 
a ccmplement to adequate evaluations at the Heaction, Leaaming and 
Behaviour Levels and i n no way substitutes f o r these* I t i s perhaps 
at these levels also that more s c i e n t i f i c experimental methods may 
be p rac t i ca l ly possible. 

The research has also demonstrated that i t i s possible and per­

haps frequently proper to undertake evaluations using the investment 

appraisal concept keeping the focus on t r a in ing without i t turning 

completely in to a broad 'management of change' exercise* I n the 

problem solving approach demonstrated i n Part I I t h i s became 

possible by the trainer undertaking an i n i t i a l appraisal aimed at 

i d e n t i f y i n g problem areas r e l a t i ng to human behaviour which were 

believed to be capable of being substantial ly influenced by t r a in ing . 

Abandonment of t h i s ' t r a in ing as a means to behaviour change' focus 

could turn the analysis in to a general problem solving exercise of 

the 'management of change' kind* I t has, however, been shown else­

where^ that i t i s possible to introduce a wider focus of the analysis 

i n a ccattpany and yet s t i l l keep a t r a in ing focus* Thus instead of 

concentrating on one problem i t i s possible f o r the t r a in ing adviser 

to undertake an audit which analyses out a l l deviations from standard 

(problems) i n an establishment and then seeks to rank these boiii i n 
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terms of importance of benefi ts to the organisation and degree o f 

d i rec t influence of human behaviour on the problem while a t the same 

time c lass i fy ing supportive conditions f o r management, %us i n 

pract ica l terms the development of the investment appraisal/problem 

seeking approach i n i M s respect might be described as fo l lows : 

Objective - to i d e n t i f y a l l t r a in ing needs 
irelevant to solution of major problems i n 
production operating system. 

Problems i d e n t i f i e d and defined as 
deviation from standard 

Problems measured 
quant i ta t ively 
\AiBTe possible « ^ Bach problem cause analysed 

For each cause analysed immediate human and 
other factors w e i ^ t e d 

' » » 

Factors analysed i n terms of performance 
needs from operators, supervisors, managers, 
others 

Division of performance needs in to d i rec t 
needs and other changes i n behaviour/ 

systems/procedures needed ( ind i rec t t r a in ing 
needs) 

MX 
Developed in to programmes and courses of 
action aimed at solving a l l problems 

This prac t ica l approach has been used as a basis f o r the development 

of t r a in ing advisor programmes w i t h the I ron and Steel Industry 

Trainlxig Board and the Fumitusre and Timber Indtistry Training Board, 

A copy of the simple guide developed f o r th i s purpose i s contained 

i n Appendix 1 to t h i s chapter. 

I n the arogrammed Training exe3?cise i n I t o t H I the legitimate 

focus of the evaluation of the pro^amme i n terms of both the 

analysis of wastage and systems interface exercise was t r a in ing ; 
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however, an atteopt was made to draw out the relevance of the pro-
grajmoe to a number of other management decisions. Such an exercise 
can be represented as an analysis of the constraints operating on a 
par t icular determined course of management action and seexos to be an 
area of legitimate a c t i v i t y f o r the t ra iner a l t h o u ^ i t i s un l ike ly 
that the motivation to undertake such evaluations i n a conrpany 
s i tua t ion w i l l always come d i r ec t l y from management. Such exercises 
may indeed be long and cos t ly . I n pract ice, however, i t has been 
found that the approach can be a usefu l pre- training too l f o r the 
t ra iner pa r t i cu la r ly at the management l eve l and where a major 
cost ly programme i s to be attempted. I t has, f o r example, been used 
as part of a prograaaaB f o r t ra in ing o f f i c e r s referred to above by 
D.ir.B,S. f o r the F .T . I .T ,B . which i t s e l f was based on the use of the 
problem solving/investment appraisal approach. I n th i s exercise a 
model was f i r s t constructed of -Uae t r a in ing o f f i c e r s ro le i n the 
organisation using inputs from the Board and t r a in ing o f f i c e r s . 

Using th i s model a hypothesis was constructed about the di rect ion of 

behaviour change that the Board was seeking to enforce as a resu l t 

of the programme* Pre-conrse data was then collected frcaa p a r t i c i ­

pants on the major constraints 03^rating on the personnel involved 

i n I t o course i n r e l a t i on to those development parts of the model. 

The model and the perceptual constraints i d e n t i f i e d (supportive 

fac tors ) were then discussed i n a pre-<5aurse module wi th p a r t i c i ­

pants and formed a vehicle both f o r the modification of the 

programme and f o r fur ther dialogue wi th the sponsoring organisation 

concerning the i r assistance i n reducing constraints. 

F i n a l l y , the keynote of the approach i n a ccMpany s i tua t ion i s 

e i ther the involvement of middle management i n the exercise as i n 

the Won-Prograinmed t r a in ing s i tua t ion or Hbe clear demonstration of 
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the i r ro le i n ensiaring that iihe programme meets i t s objectives as i n 
the Programmed t ra in ing situation* This point can be placed i n the 
context of the overal l impact that the Indus t r i a l Ttraining Boards 
have made i n elevating iibB ixopartance of t r a in ing i n organisation 
generally t h r o u ^ the influence of I .T*B, pol icy documents and i ^ i r 
influezice on top management i n the company* The c r i t i c a l point 
recognised i n practice i s whether on-the-job t ra in ing w i l l be 
impleiaented by l ine management when the focus of management a t tent ion 
i s frequently d i r ec t l y on current operations and plant performance. 
This i s a w e l l documented l i ne manageiaent at t i tude problem* The 
logic of tiie approach outlined i n Parts I I and I H , although i t was 
demonstrably more direct i n the Part I I problem solving model i s 
that i t can be one instrument to help bring about necessary a t t i tude 
change. 
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PART H CHAPTER H I 

A P P E N D I X 1 

Results of analysis of s h i f t records 
on stoppage time i n the m i l l * 

October/September 1970/71 
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PART I I CJHAPTER I H 

A P P E N D I X 2 

Checklist used to i d e n t i f y major proWem areas 
and operative •contrilmtion* to problem. 

Used wi th M i l l Manager, two Assistant Managers, 
M i l l Engineer, M i l l Foreman, Rollers ( three) . 
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APPEaiDUC 2 

CHECKLIST USED K H HtOBL^ AHAIYSIS 

Ask respondent to i d e n t i f y : 

( i ) I d e n t i f y 'causes* of problems under each heading* 

( i i ) I d e n t i f y which, i f any, are related to operator 
performance deficiencies* 

( i i i ) Ask them to give a percentage weighting i n terms 
of operator performance contribution to MbB 
problem* 

HEADII3GS 

Rotary Shears 

Repeater Cobbles 

Stand Cobbles 

Q Bar Shear 

Bad Steel 

Rod Switches 

Hook Carrier 

Furnace 

Mechanical 

Reels 

Conveyors 

Cooling Bed Apron 

Material and Bent Bar 

E lec t r i ca l 

Miscellaneous (ask to specify) 
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A P P E N D I X 

Summaxy of results of interviews wiih m i l l 
manager, assistant manager, engineers, 
s h i f t managers and foreman, to isolate 
causes of unscheduled stoppages I n Tarious 
areas of the plant . 
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APPENDIX 5 

Summary of resul ts of interviews wi th m i l l manager, assistant 
manager, guide engineer and m i l l foreman, to isolate the major 
causes of -unscheduled stoppages i n various areas of the plant 

The questions were asked and the answers are summarised under 

the headings set out i n Appendix 2, 

Rotary Shears 

Most of the stoppages occur because of e l e c t r i c a l or mechanical 

f a u l t s , llhese incltide: 

- -ttie shears are cu t t ing to intermit tent length and t h i s 

causes cobbles, 

- the shear blades are badly set or slack or worn and 

need adjusting* 

- the deflector solenoid valves are s t i ck ing , 

- the speed of the motor i s wrong. This could re la te to 

poor operator performance I n speed se t t ing or careless 

time set t ing but th is i s ra re . 

A l l were agreed that operator ine f f i c i ency probably accounted 

f o r less than 10 per cent of stoppages under th i s heading. 

Bad Steel 

A l l were agreed tha t ih i s was largely outside the operative's 

respons ib i l i ty , (Less than 5 pe :̂ cent of time los t could be a t t r i ­

buted to operative e r ro r , ) 

I t was agreed that i t was d i f f i c u l t f o r the operator feeding 

the bar in to i^e pu lp i t to see a l l of the bar and therefore detect 

bad s tee l . I t was recognised that stoppages under th i s heading 

could perhaps be reduced by the appointiaent of a b i l l e t inspect or* 

There i s , however, a spark tester who acts i n the capacity of a 

b i l l e t Inspector when there i s bar r o l l i n g , Ee i s not there f o r rod 
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r o l l i n g . I t i s therefore of some interes t to note i n d e t a i l 

( i n t ex t ) that when coiled rod was being r o l l e d unscheduled stoppages 

due to bad steel were double those that occitrred i n the rather longer 

period when s t ra ight bar was being ro l led* 

Reels 

Stopo?ages here relate mainly to mechanical and e l e c t r i c a l 

faul t s* Biese are associated wi th the rod switches, strippers and 

the reels themselves* Problems could be caused d i r ec t l y by the r ee l 

operator not se t t ing the speeds properly or not watching the 

switches properly to see that the rod i s going in to 1to r i g h t pipe. 

I t was f e l t -aaat there was also scope f o r l i m i t i n g mechanical and 

e l e c t r i c a l problems by the operator taking greater notice* 

Opinions d i f f e r e d but i t was f e l t that between 15 and 55 per 

cent of down t i n ^ under th i s heading could be caused by inadequate 

operator perfoccmaoce* 

Repeater Cobbles 

I t was f e l t iSy&t these almost en t i r e ly were the f a u l t of ihe 

production crew, the r o l l e r , the f in ishery the roo^^ier (or the main 

pu lp i t operator), 

- the major factor i n causing these cobbles i f bad 

balance i n the M i l , e*g«, uneven balance between 

one and three strands* Ihe r o l l e r ' s job i s to see 

that the balance i s corzrect, or the roogber may do 

i t under the ro l l e r*s guidance* 

- the twisters may be set too t i ^ t or too slack 

- -Qiere i s wrong cross on stand 13 on the r o l l s 

- the repeater i s out of l i ne 

idle ro31he i^ t i s wrong 

•Uie delivery and entry guides axe not per fec t ly on 

the hole 
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- HhB section may be bucking the groove 

Rod Switches 

iE^aults here are mainly mechanical and e l e c t r i c a l , such ass 

- t r a i l i n g ends 

- end jamming i n the conveyor t r a i n 

- out of sequence 

- chains jumping sprockets 

Stand Cobbles 

I t was agreed that down time under th i s heading was almost 

wholly to be accounted f o r by poor operative performance* 

Cobbles can occur because of a l l the reasons l i s t e d above under 

repeater cobbles, but also because o f : 

- bad back ends r e l a t i ng to poor operative performance 

i n the main p u l p i t , allowing the back end to lash 

round the repeater* 

Cooling Bed Auron 

Stoppages are related to mechanical and e l e c t r i c a l fau l t s* 

- the photo c e l l bar/bank timing i s i n e f f i c i e n t 

- the paddles are out of l i ne 

Hook Carrier 

inhere are few problems and what there are are mainly mechanical* 

Q. Bar Shear 

Stoppages here are mainly e l e c t r i c a l or mechanical and are not 

s ignif icant* 

Pomace 

Stoppages may occur because there are: 

- badly-shaped bars 

- the bars r o l l i n to a p i l e i n cases where the operator 

has been charging over- or under-length bars 
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- the "bare s t i c k together i f there i s trofuble i n the 

m i l l and scane delays. This occtcrs p a r t i c t i l a r l y 

with certain kinds of h i ^ carbon steels. 

I n a number of cases the operator i s responsible f o r the stop-

p a ^ for he may push the bars wrongly or he can cause bars to s t i c k 

together by not adjusting the temperature of the furnace while there 

i s down time i n the m i l l . 

Mechanical and El e c t r i c a l 

I t was suggested that talks should be held with the m i l l 
engineer about t h i s . 
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A P P E N D I X A 

Qu6stion3mixes tised i n 
Operative Enqxdxy 
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APPENDIX A - gDESTIOmmE A 

Questiormaire Cheoldist for Rod M i l QT)eratives 
and S h i f t Kanagers 

A, Checklist of axieatlons to go with exhibits. Hod M i l l 

Exhibit 1 

1 • Could you say a l l you can about t h i s sectioa? 

A. I t i s an oval which has cobbled* 

2, Where did i t occur? 

A* I t cobbled at stand 15» 

3> Vhr did the cobble occur? 

A* Because i t turned down at 139 finned* vent t h r o u ^ the oval 
pass at 14 and cobbled at 15» 

IF NOT IMTIOM) EAKHEE 

4- What reasons mig^t there have been for i t turning dovm at 
stand 13? 

A. The entiy guide weis ineffective i n some w€Qr at stand 15« 

5« What course of action ^ o u l d be taken i n t h i s case? 

A. Check the entry guides to see i f the section was leaning -
most probably change the entry guide at 15. 

6, Could t h i s cobble have been isrevented? 

A. Yes, i f the entry guides had been checked i t m i ^ t have 
been oau^t before i t turned down (98?^ of the time). 

7, Whose TOs-ponsibility was i t to take action on this? 
(once i t had happened) 

A. The r o u t e r ' s . 
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gghibit 2 

8, Could yon sav a l l you can about t h i s section? 

A, I t i s a cobble ( f t o n t end) 

9> Where did i t occur? 

A« I t cobbled at stand 7« 

10. Vhv did i t occur? 

A, OThe section has gone over the collar of the pass and has 
formed a 'banana' end. I t i s t h i s banana end that has 
caused the cobble, 

11. Vhat has caused the section to be o f f the hole? 

A. A l l three guides (the complete boz) could haire been o f f the 
hole. ^ one guide could have been o f f the hole because i t 
has been shimmed up incorrectly and the other two guides 
could have been a l r i ^ t . 

12. Does t h i s haTrpen often? 

A. 

IP RELEVANT 

15. Why should i t be rare? 

A. Secause the stand should be set up con^ectly. .And once the 
entry guide i s on the pass i n stand 6 i t won't -move i f the 
box i s clasrped up t i ^ t l y and the entry guide i s shimmed 
out correctly. 

14. Vhat could have caused the section to move o f f the hole? 

A. A s l i ^ t buckle between stands 5 and 6 when they were jus t 
st a r t i n g up could have moved the guide o f f the hole. But 
i t would have been shlamned incorrectly. 

15. Vhat course of action should be taken? 

A. F i r s t - check the guide box to see i f correct and a l l 3 
guides are on. I f not move guide box to correct position. 
Êhen check to see i f two are on and one i s o f f - i f so shim 
the guide back up correctly. 
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16« Whose responsibility i s i t to take action on this? 

A* The rou^ier* 

17. Given 'foat the laass had been set up incorrectly could t h i s 
cobble have been prevented? 

A. Yes, 

18. How? 

A. The bad end coming out of stand 6 should have been noticed 
and t h i s would have led to a check along and i n particular 
of the entry guide at stand 6, I t would have been found 
that t h i s was o f f the hole and remedial action could have 
been taken* 

B d i i b i t 5 

19. Could you say a l l you can about t h i s section? 

A. I t i s a cobble. 

20. Where did i t occur? 

A. I t occurred at stand 18. 

21. Why did i t occur? 

A. I t occurred because the entry guide was o f f the hole. 

22^ Can you t e l l how much o f f the hole? 

A. i to -J of a pass o f f the hole, 

25. How could th i s happen (the guide being o f f the hole)? 

A, TtiB guide box was not put on the hole correctly - a l l three 
guides o f f the hole. Or someone moved the Allen screws or 
slackened them o f f - catising one guide to move off-centre, 

2A» Why i s i t i n the fin i s h i n g ca,«e that i f you f i n d one guide 
o f f a l l three are l i k e l y to be off? 

A, Becaxise the guides a3?e not shiimned i n the fini s h i n g cage, 
fHiey are a cartridge type of guide and f i t i n to a guide 
pocket from which they cannon move. They are centred on a 
j i g i n the guide shop. 
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25. How would you remove the front end of the cobble i n the 
fin i s h i n g cage? 

A. Slacken Allen screw o f f one side and relesise i f possible. 

26. I f you had to remove a cobble by slackening the screws how 
would you do i t ? 

A. You would slacken the screws on one side only. I f you can­
not remove the cobble by doing th i s then you must go to the 
guide shops and get the guide recentred up. 

27. Whose responsibility i s i t to take action on this? 

A. The fi n i s h e r , 

gghibit 4 

28. Could you say a l l you can about this section? 

A. This i s a cobble (not the f t o n t end). 

29. Where did i t occur? 

A. I t cobbled i n the entry of stand 19 or stand 21 ( i n the 
fin i s h i n g cage). 

30 > Vby did i t occur? 

A, I t i s bad steel. 

31. Could t h i s have been prevented? 

A. YeSf by noting the b i l l e t before i t went into the furnace. 

32, Which part of the bar i s this? 

A. Hhe middle of the bar - the ends have been busroed o f f . 

33« Could you say a l l you can about t h i s section? 

A. I t i s a cobble (a twist cobble, front end of diamond). 

34, On taking out t h i s cobble could you have been able to t e l l 
whether i t was over or under twist? 

A. Tes. 
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35. How? 

A. By the way the section was l y i n g . (Ask f o r demonstration) 

36. Where did i t occur? 

A, I t occurred at stand 18 ( i t i s a stand 18 diamond). 

37. What mifiiit have been the cause of this? 

A. The spinners were set too wide apart and were i n need of 
adjustment. 

There may have been a loose delivery guide. 
Haere may have been a seized up spinner. 

38. Suppose i t was a seized up spiimer could Hbe cobble have 
been prevented? - Beface i t happened 

A, Yes, 

39. How? 

A, I t sometimes happens that one or two bars go t h r o u ^ befca?e 
a cobble occurs and the spinner can be seen to be seizing 
up. Ttie fizdsher, walking along the cage* could see that 
the spinner i s not working properly. 

40. I f you thought that the spiimer was not working properly 
how would you check to see i f that was the case? 

A, I would t r y i t with a piece of wood to see i f I could turn 
i t . I f i t can be turned i t i s not seized up but only needs 
adjusting. 

41. I f the spinner was not seized up then what course of action 
would be taken i n r e l a t i o n to possible other causes? 

A, Either t i ^ t e n the delivery guide by knocking i n a wedge i f 
i t has worked loose or adjust "tiie spinner u n i t , USiere i s 
an adjustment to open and close the spinners. 

42. Could th i s cobble have been prevented? 

A. I n the case of the loose delivery guide and the spinners 
being set too wide apart then t h i s ought to have been 
noticed before i t gave rise to a cobble. 

A\» Whose resp<msibility i s i t to take action on this? 

A, I t i s the finisher's responsibility. 



6. 

Exhibit 6 

44. Could you say a l l you can about th i s secticm? 

A. I t i s a cobble (twist - oval). 

45. Where did i t occur? 

A, I t occurred at stand 16. 

46. Vhat were the possible causes of t h i s cobble? 

A. (a) a loose, badly worn delivery guide 
f b i the spinner not being adjusted correctly 
(c) the wedge on the preset twister guide worked 

loose ( t h i s wo\ild give under t w i s t ) . 
47. Why i f small ovals are bein^ r o l l e d i s the cobble unlikely 

to have been caused by a badly ad.iusted spinner? 

A. Because the spinners are not often used on ovals at stand 
16 as the section w i l l t wist up without using the spinners 
on an oval. Therefore the preset twister guide i s used. 

48. When would the spinners be u^ed at stand 16? 

A. When a big oval (ten millimeters upwards) i s being r o l l e d 
and always when r o l l i n g any diamond ending np as small 
squares {from, e i ^ t millimeters to six aiillijneters). 

49. Why are the spinners xised on the heavier sections? 

A. I n order to get the necessary amount of twist the guide 
would have to be ground out to more than 35 degrees. I t i s 
not possible to do t h i s i n this case. Therefore the 
spi33ners are tised t o give extra t w i s t . 

50. What course of action should be taken i n what order? 

A. T i ^ t e n delivery guide or diange worn guide. 

51. Could t h i s have been prevented? 
A. Yes. 

52. How •» i f so? 

A. By making sure that the wedge was kept t i g h t . 
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53. Whose responsibility was i t to take action on this? 

A. I t i s the finisher's. 

S r h i b i t 7 

54. Could you say a l l you can about th i s section? 

A. I t i s a cobble ( f r o n t end). 

55. Where did i t occur? 

A. Stand 11 entry. 

56. Why did the cobble occur? 

A. Because the oval i s imich too dumpy. 

57. What has been the cause of the trouble which has led to the 
cobble? 

A, I t was a vei^r badly worn pass at stand 10. 

58. I n re l a t i o n to the cobble what kind of action might be 
taken? 

A. To p u l l down at stand 10. 
To change stand 10. 

IP BOTH VOimS ARE MADE 

59, Which course of action would appear to be the most 
appropriate from the section? 

A. To change stand 10 for the pass i s very badly worn. 

60, Why and where did th i s occur? 

A. I t occurred because the oval was turning down at stand 7 or 
stand 9 a i i ^ was subsequently r o l l e d i n . 

61, I s i t possible to Imow from the section whether i t was 
turning down at stand 7 or stand 9? 

A. Yes, i t has come from stand 7. I f i t had came from, stand 9 
then the lap would have been more i n the centre of the 
section. 
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62. What course of action would be taken i n respect of the lap? 

A, The entry guides should be checked at stands 7 a»d 9» 

63. Could the cobble have been prevented? 

A. Yes, i f i t had been noticed that the oval was much too 
dumpy - the pass should never be allowed to get l i k e t h i s . 

64. Could the lap have been noticed and prevented? 

A. Yes, i f the entry guides along the rougiiing had been 
watched to see i f none vexe leaning, Kie check i s made by 
looking at the black l i n e on the top of every square that 
runs t h r o u ^ the m i l l . 

65. I s i t always necessary to take immediate action \rhen VoB 
blaxdc l i n e goes s l i f d i t l y o f f the top? 

A, No. An operative can l e t i t go so far before i t turns down. 

66. Whose responsibility was i t to take action i n the cases 
mentioned above? 

A. I t was the rougher's responsibility to detect the bar 
coming out of stand 7 and to avoid the lap. 
I t was the r o l l e r ' s responsibility to notice that the oval 
was much too dumpy. 

Er h i b l t 8 

67. Could you say a l l you can about t h i s section? 

A. I t i s a cobble (middle or back end). 

68. Where did i t occur? 

A. Between 16 and 17 stands, 

69. Why did i t occur? 

A. I t occurred because the section bucked the groove i n number 
3 repeater, 

70. What are the particular circumstances that have led to this? 

A, This i s a speed cobble and could be caused :-
(a) by the loops not being balanced correctly by 

the speed operator 
or (b) by lack of balance i n the m i l l . 



71. I f the cobble occurred because of bad balance i n the m i l l 
>fett course of action might be taken? 

A. The need i s to get the three loops running together. This 
i s done by draughting at stands 14, 15 or 13. One should 
also check f o r p u l l i n stands 1 to 15, 

72. How does this d r a f t i n g . take place? 

A. The two outside strands (1 and 3) stce drafted - i f these 
are cotrrect then number 2 strand should be okay. 

73. I f strands 1 and 3 are not running correctly what should be 
done? 

A. Check f o r tension. Draft. And then the passes at stands 
14> 15 or 16 should be stoned. 

74. What i s being done when you are stoning the pass? 

A. The depth of the pass i s being altered to match the other 
two passes. Thus more stock i s being allowed i n which i s 
pushing more into number 5 repeater. 

75. Suppose that number 2 strand was running out at number 3 
repeater, what could be done? 

A, Stone strand number 2 pass at stand 16 and then watch to 
see i t doesn't take too much so that a l l three strands are 
running together. 

76. Whose responsibility wag i t to take action on this? 

A. I t could be the speed operator* s f a u l t i n losing 
concentration. I f i t was the m i l l balance then i t i s the 
r o l l e r ' s job to keep the m i l l balanced and to take any 
necessary action. 

Exhibit 9 

77. Could you say a l l you can about t h i s section? 

A. 

78. Where did i t occur? 

A. I t turned down at stand 7 and knocked o f f the delivery 
guide. I t did not reach stand 8, 
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79. Why did i t occur? 

A. Because i t i s a turned dovm square. 

80. What were the circumstances under which t h i s happened? 

A. The entry guide collapsed. 

81. What course of action m i A t have been taken? 

A. Change the entry guide at stand 7« 

82. Could t h i s have been prevented? 

A, Yes by keeping a check i n the m i l l along a l l the square 
stands. 

83. Whose responsibility was i t to take action on this? 

A, The r o u t e r ' s . 

84. Could you say a l l you can about this section? 

A. Hot perfect rod. 
Has water mark. 

85. What does the water mark mean? 
A, The water i s o f f the pass. 

86. Can you t e l l where? 
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APPEHDIX 4 - fflESTIOimiRE B 

Questionnaire Checklist for Rod K i l l Operatives 
and Shift Mana^rs 

B. 1. From your experience what do you think are the main areas 
where production i s l o s t i n the mi l l ? 

SHOW C A K D 

2. Please place i n order of seriousness of losses Itoough time 
l o s t . 

3. I n re l a t i o n to the four most important areas where time i s 
lo s t are there are pa r t i c u l a r l y common causes why these 
losses occur? ( E R O M P T ) 

K)R OPERATIVES OKLY 

4» I s there any area where you fe e l that your knowledge and 
s k i l l s iseeded for your job could be inrproved? 

5» Do you f e e l that you have s u f f i c i e n t knowledge and s k i l l t o 
do the job above you on the ladder confidently? 

6. I f not what are the parts of the jot or areas of knowledge 
and s k i l l where you fe e l less confident? 

7« Do you f e e l that your general knowledge (jxractical and 
theoretical) of how the m i l l operates i s enou^ for your 
purposes or would you wish to know more about certain 
things? (other jobs, technical factors, production data) 
(ISG91PT - EXPLORE I£ADS) 

8. I f YES - About which things would you l i k e to kaow and what 
would you l i k e to know about them? 

FOR SHIFT MAKASBRS OKLY 

9. Do you fe e l that your knowledge of the operation 
m i l l i s , i n the -theoretical and practical sense, adequate 
for you to do your job competently or are there areas where 
you f e e l tl i a t there i s room for improvement? 

10. Do you f e e l that you know enough about the job and responsi' 
b i l i t i e s of the operatives i n the m i l l (especially the top 
operatives) to do your job competently or are there areas 
where you require further knowledge? 
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11. Could you l i s t as many causes of repeater cobbles as you 
can think of? 

(a) bad balance i n the m i l l 
(b) the twister set too t i g h t or slack at stand 14 

(c) the wrong cross at stand 13 and 15 on the r o l l s 
(and when r o l l i n g bar at stand 11) 

(d) the r o l l h e i s t s are wrong - stands 13* ̂ 4 or 15 

(e) the guides at stands 11, and 13 to 16 are not set 
correctly on the hole 

( f ) on heavy bar sections the repeater inserts may 
need ireplacing 

(g) other reasons 
12. Which of "ttiese are the main causes of repeater cobbles? 

SHOW CABB 
Would you please place i n order of importance. 

13. How, when setting up a stand, do you ascertain that the 
r o l l s are at the correct height, 

A. Get the correct hickey block from the guide shop and the 
appropriate packing piece f o r that particular stand. 
ÂSK HH DESCRIPTION OP USE) 

OR Point delivery guide up to r o l l and adjust r o l l to 
delivery guide. 

14, How often would you take test pieces o f f the c o i l that i s 
being rolled? 

A, Approximately every 15 minutes. 

15, What ten^rature i s the ideal temperature to r o l l at? 

A, 1,150 degrees centigrade, 

16, What temperature would you r o l l rimmer at? 

A. 1,110 degrees centigrade. 

17, Why do you r o l l i t at a low temperature? 

A, To make i t s t i f f e r becaxise i t i s a softer steel. 
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18. How do you know when the twister guides axe operating 
correctly? 

A, Both r o l l s should be turning together and the bar can be 
examined to see i f i t i s going upright into the next stand. 

19. I f the guide box was knocked o f f the delivery side of the 
stand what m i ^ t be the causes? (What causes would you 
look for?) 

( i ) loose delivery guide 

( i i ) entry guide o f f the hole 

( i i i ) delivery guide o f f the hole (badly set) 

( i v ) r o l l h e i ^ t wrong 

(v) bad section 

( v i ) seiised twisters 

( v i i ) bad fr o n t end on b i l l e t 

( v i i i ) other reasons 

20. I f the guide was knocked o f f as described above \ihB,t action 
would you take i n what order? 

( i ) check r o l l and section h e i ^ t 

( i i ) check the entry guide 

( i i i ) when putting the delivery guide box on check 
the twisters to see whether they are seized 
or whether the b a l l race has gone 

( i y ) make sure when ^replacing guide that i t i s 
clean (no scale) and seated correctly 

(v) check to see whether the alien screw i s 
loose 

( y i ) check entry guide of next stand 

I F SOT MKSnOllED 

21. Why m i ^ t you also check iiie entiry guide of next stand? 

A, I n case the section had buckled back. 
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22. I f -tiie guide box was knocked o f f again immediately a f t e r 
starting what else m i ^ t you do? 

A, Check rest bar level 
Check r o l l s level 

25. I f a small f i n i s being produced on a section how can t h i s 
be eliminated without stopping the mill? 

A. 1 ^ squeezing up the ea r l i e r stands or by opening up the 
parting at the stand wheire the finning i s occurring. 

24. I n what circumstances would you not squeeze up ( p u l l dovm) 
the e a r l i e r stands i n the case described below? 

A. Where the earlier stands were also finning or f u l l . 

25, How do you know when a bar enters the stand whether there i s 
p u l l or push, i , e , the speeds are r i ^ t ? 

A, I f when the f t o n t end enters the stand the needle f a l l s on 
the preceding stand ammeter then there i s p u l l . I f i t 
rises there i s push. 

26. Can th i s be done f o r a l l stands? 

A. No. Certain stands are t i e d (on drive) and therefore the 
r o l l e r most use drafting to get the correct balance. 

27, Which are the t i e d stands on the m i l l ? 

A. One-two, six-seven, eight-nine, sixteen-twenty-one, 

I F NOT MSNTIONHa) ABOVE 

28, Are there any other stands where oliier action m i ^ t have to 
be taken to ascertain whether the speeds are right? 

A, Yes. At stands 10 to I3. 

WHY? 

A, Because the ammeter needle rises and f a l l s too quickly to 
get an accurate idea. You therefore use a bar to check for 
tension. 
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29. A particularly large f i n can occtir when the oval turns dcnm 
i n the square pass. How can you detect this? 

A. (a) look at the issuing section on the r o l l pass 

(b) look for the black line on top of the square or round 

(c) wood the section (should not be necessary at a l l ) 

50. What does a two-sided f i n indicate? 

A. She pass i s onrer-full owing to being squeezed up too much 
or becaxise too nruch stock i s coming i n from, the passes i n 
front. 

51. I t i s a rule that when the r o l l s have been set to the 
correct h e i ^ t the top and bottom r o l l passes are lined up 
correctly, one exactly above the other. When can this rule 
be broken? 

A. On the squares immediately before the repeaters where the 
r o l l s are deliberately crossed to a s s i s t the twisting 
around the repeaters. 

32. I n this case i n which way would you cross the r o l l s at 
stand 11 on bar, and stands 13 and 15 on other gauges? 

A. fhe top r o l l wants to be s l i ^ t l y across to the drive side 
( i n some cases). The bottom r o l l needs to be pulled to the 
work side. 

33« How can you t e l l which way the r o l l s are crossed when you 
are r o l l i n g bar and before you get a test piece? 

A. Watch the bar leaving stand 15 for the black line and see 
which way the bar i s apinning. 

34* Which way should the bar be spinning i f you are r o l l i n g rod 
out of stands 13 and 15? 

A. Anti-clockwise or to the work side. 

35• I f the bar i s spinning to the drive side (clockwise) which 
way would you adjust the r o l l ? 

A. Move the bottom r o l l to the work side. 
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56, I f a raised up Tramp appears at regular intervals on the bar 
what does this mean? 

A* A piece i s out of the r o l l s , (You have a gimbled pass) 

37 m How can this he checked? 
A« ITake the diameter of the r o l l s from which 1to piece came 

and multiply i t by 3, I f the distance between the bumps i s 
equal to this then lAmxe i s a piece out of the r o l l . 

58, I f you weie r o l l i n g 6mm gauge out of stand 21 and you 
noticed a small indentation i n the section what m i ^ t be 
the cause? 

A, The r o l l e r twister i s scrapped up there i s a scrapped up 
r o l l e r entry guide. 

59* How would you know by looking at the section whether the 
cause was a scrapped up r o l l e r twister or a scrapped up 
r o l l e r entry guide? 

A, I f the identation on the section was about every 8-9 inches 
on the side of the section then i t would be the twister 
guide. 
I f the indentation was 5-7 inches apart then i t would be a 
scrapped up entry guide. 

40, What are l i k e l y to be the causes of 

( i ) a scrapped up twister guide 

( i i ) a scraKped up entry guide? 

41* A finished section w i l l sometimes show a knurled effect 
line mark along i t s length. (KXPLAHf AHD SHOW JXAMFIiE) 
What causes thi s ? 

A, ©lis can be caused by the water being off the pass on the 
top or bottom r o l l at some preceding round, square or oval 
or off the finishing pass i t s e l f . 

42. What i s the best method of checking that the r o l l h e i ^ t i s 
set correctly? 

A, Set the r o l l s to the delivery guides and check so that when 
you look centrally t h r o u ^ the r o l l entry guide as much of 
the top r o l l as of tne bottom r o l l can be seen. 



43. How do you eliminate p u l l at stands 6 and 7 or 8 and 9^ 

A, Squeeze them down, 

44* Before you pul l down at the stands what would you f i r s t do? 

A. Check the section to see i f i t i s not finning already, 

45« How do you eliminate buckle at stands 6 and 7 or 8 and 9? 

A. Open them up, 

46. I n what circumstances would you not open them up? 

A. I f the section i s the correct height at stand 6 but too 
wide then stands 1 to 5 wotild have to be pulled down. 

47« In the finishing cage how can you eliminate p u l l between 
stands 16 and 17, 18 and 19, and 20 and 21? 

A. P u l l down the oval and/or round. 

48. Before you pulled down the oval or round what course of 
action m l ^ t you f i r s t take? 

A. Check the section with the wood to see how much you need to 
pull i t down. 

49- What factors govern the balance of the loops i n the 
repeaters? 

A. Strands 1 and 3 balance at 15» I4f 15 suad 16 (drau^ting at 
13-16) 
State of tension between stands 1 to 13 
The temperature along the length of the b i l l e t the pass 
wear on a particular strand 
Other factors. 

50, What do you do i f the loops of strand 2 are running out 
badly on the back ends? 

A, Check i f the tension i s down ( i ^ r e i s no pull) at the 
rou^ilng. 
Check for uniform temperature along the length of the 
b i l l e t . 
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51 • I f strand 2 i s out i n numbers 1 and 2 repeaters and iri i n 
Ho. 3 repeater what do you do? 

A, Stone the ntmber 2 strand at stand 14 u n t i l i t balances the 
o-toer two strands i n 1 and 2 repeaters. This w i l l also put 
strand 2 r i ^ t i n No, 3 repeater. 

52. I f you stone the strand as above what effect does t h i s have? 

A, I t reduces the direct drau^t on stands 14 and 15« 
©lerefore, more stock i s passed into No, 5 repeater and the 
direct draugjit at stand 16 i s increased which throws the 
loop out i n this repeater. 

53. VOmt could be done i f the No, 2 strand i s running out i n 
a l l 3repeaters? 

A. ( i ) Stone strands 1 and 3 at stands 12 and 13» which gives 
more stock aroxmd the repeaters, thus throwing strands 
1 and 3 out, (Jack never does) 

OR ( i i ) Stone Ho, 2 strand out at 14, 15 and 16 and get No. 2 
i n . 

54* I f strand 2 i s running i n on a l l three repeaters what ought 
to be done? 

A, ( i ) The easiest way i s to stone stands 12 and 13 on strand 
2 to l e t more stock into the repeater, 

( i i ) Another way i s to stone stands I4 and 15 on strands 1 
and 3» This w i l l also help by bringing these loops i n 
towards the bulk head. 

55. I f you had a strand No, 3 that was laying out i n Nos, 2 and 
3 repeaters what would you do? 

A. Wood the section out of stand 15 and thus ascertain whether 
to pull strand 1 dovm or open strand 3 up. 

56. I n general what i s i t necessary to do to ensure continuous 
balance i n the repeaters? 

A. Keep the m i l l i n balance by wooding r e g u l a r l y stands 1-3, 
6-9 and 10-13 and draughtijig to keep them equal strand for 
stSTand, 
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57» Vhy do we open up stand 1 when we come on rimmer? 
And why do we pull i t down on other carbons? 

A, Stand 1 i s opened up on rimmer to l e t more stock througii 
the m i l l because rimner i s very soft and doesn't spread 
like other carbons. 

58. Which kind of pass do you get the biggest reduction on? 
An oval OT. a squaire? 

A, An oval. 

59# yinallyt I believe i t i s uart of the top operatives job 
( r o l l e r , finishex^ rougjier) to carry out periodic checks i n 
the m i l l . Could you t e l l me what are the main things to 
be checked regularly and when this i s done? 
(For the job of the operative interviewed except for the 
Heel operative or Spare hand i n which case ask about 
r o u ^ r ' s job.) 
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APPENDIX 5 

Report on Interviews with Senior Operators, Rodmill 

Introductian 

This report represents the results of an enquiry into the know­

ledge and s k i l l s and application of s k i l l s of the senior operator 

i n the rod m i l l . The purpose of the enqtiixy was not primarily to 

test the s k i l l s and knowledge of -tiie operators, but to establish the 

practice i n application of s k i l l s and knowledge i n certain key areas 

of the m i l l . 

The enquiry arose from an analysis of shi f t reocQ^d data which 

showed large recorded unscheduled stoppages relating to stand and 

repeater cobbles i n the m i l l . The enquia^y was, therefore, r e s t r i c ­

ted largely to the practices of operators i n so far as they can pre­

vent or cause cobbles and therefore production delays. 

Tifo groups of questions were asked. One group related to the 

s k i l l s of operatives i n diagnosing causes of cobbles and defining 

the action required to restart the m i l l . The second group of ques­

tions asked about practice i n the m i l l , about responsibilities and 

about weaknesses and deficiencies i n knowledge or s k i l l . Copies of 

the questionnaires are attached. 

The sreport i s set out as follows s-

Part 1 - Results of Cobble Diagnosis 

Part 2 - Operator Comments on Causes of Production Losses 
i n the m i l l 

Part 3 - Admitted Deficiencies i n Ehowledge and S k i l l 

Part 4 - Khowledge and Practice relatiiag to the Repeated 

Part 5 - Mill Setting Up, Balance and Product Deficiencies 

Part 6 - General Knowledge and Practice 

Part 7 - Concluuions and Recommendations 
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Each part i s divided up into the comments of the r o l l e r s , 

finishers, roughers and those of the operators furiiier down itoe l i n e 

who take over these responsibilities when one of the key men i s 

absent. I n a l l , 11 operatives were interviewed (one r o u t e r being 

absent), The operatives were told that the information supplied by 

them as individuals was confidential and any ireport would preserve 

anonymity. 

I t i s proposed that the same series of questions be asked of 

the Shift Managers, 

Hhe enquiry was made possible by the help and collaboration of 

Mr. graining Officer, who not only provided considerable 

administrative help but also many ideas. A debt i s also acbaow-

ledged to Mr. (mill Foreman) ̂ o provided a great deal of 

advice about m i l l practice and considerable assistance i n framing 

questions. 
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PARO? 1 - Results of Cobble B i a ^ o s i s 

fte rapid and correct diagnosis of the cause of any cobble i n 

the m i l l must be an important factor i n reducing the tljne of any un­

scheduled stoppage and i n making sure that the m i l l resumes smooth 

running. For this reason the operatives were asked to comment on 

nine exai^ples of cobbles frcm the rod m i l l , ^ e y were asked to make 

as many comments as they i ^ o u ^ t possible about the section and i n 

particular: to estimate where the section had cobbled i n the m i l l ; 

why the cobble had occunred (what was wrong with the section to 

cause i t to cobble); yAia-t possible cause there m l ^ t have been for 

the section becoming so i s ^ r f e c t that i t cobbled; what coarse of 

action would be taken; \pdiose responsibility i t was to take action; 

and whether the cobble could have been prevented, 

lEbe results have been set oat i n a form that w i l l lend i t s e l f 

e a s i l y to comment by the training officer. An attenrpt has been made 

to score the answers, the results of which are Incorporated i n fable 

1, 'SbB scores themselves axe not a wholly reliable guide to the per­

formance of the operatives, for alternative su^estions and comments 

made n^ c h wezre not included I n idie %odel answer* have been ignored. 

Ĥhese may well be very viable alternatives; or they may be disas­

trous courses of action. However, a glance at the table Indicates 

that I n general the more senior operatives obtained better 'scores* 

than the more junior operatives. 

A number of fur*ttier interesting points were raised by these 

diagnostic questions, 

1, Where the cobble occuirred 

As piresumably, the sise of the "esdiibit" would be related to 

the size and the type of section being rolled, i t could not be 

expected that there would be exact diagnosis of where the cobble 



occurred. I n fact there were generally wide variations i n estimates. 

Biere were also differences i n estimates of whether the cobble had 

occurred i n a squaro or oval stand, a factor which i s l e s s e a s i l y 

explained by possible differences i n section size r olled. 

2. Whether cobble could have been larevented 

There was no single exhibit about which there was agreement i n 

this respect. I n most cases there were disagreements among the 

seniOT operatives not only as to whether the cobble could have been 

prevented but also as to how i t m i ^ t have been prevented. No 

effort was, however, made to pursue the reasons for these d i f f e r ­

ences i n approach. 

5. Responsibility for taking action 

Biere were considerable differences i n answers to the question 

asking who was to take responsibility for action following the cobble« 

To some extent these diffeorences arose f^om differences i n diagnosis 

as to where the cobble occnrred. For example, a cobble i n 16 or 17 

was mentianed as the finisher's responsibility whereas i f i t 

occurred i n stand 15 then i t became the rougher's responsibility, 

The differences were, however, not altogether eacplained by iMs. 

They partly arose from differences i n opinion as to what was the 

r o l l e r ' s responsibility i n relation to that of the finisher or 

rou^ier. The r o l l e r s themselves viewed their 3?esponsibilities i n 

different ways and this i n turn was reflected in the views of the 

operatives below them. 

Prom the diagnostic questions i t became clear that while a l l 

the r o l l e r s f e l t that "ttxey should have an explanation of any stop­

page i n the m i l l , the degree to which they f e l t that they should be 

on the spot to diagnose the cause and inrplement a solution varied. 

Thxis one r o l l e r f e l t that he should be at every m i l l stoppage and 
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should handle most of the stoppages himself; another obviously f e l t 

that he could leave his finisher or rougher to handle a particular 

stoppage i f he wanted to do something else himself and mearely ask 

for an explanation afterwards. This obviously reflected -ttie degree 

to which the r o l l e r had confidence i n the a b i l i t i e s of the opera­

tives below him. !Ehe answers to diagnostic questicnas would tend 

to suggest that the r o l l e r s are correct i n stispecting the a b i l i t i e s 

of the operatives below them to diagnose correctly m i l l troubles. 

As a foUow-^ip to HblBf a l l of Hbs r o l l e r s and finishers azid 

most of the other senior operatives were asked how they saw the 

supervisory role of the r o l l e r . Tloe r o l l e r s obviously saw them­

selves as being responsible for the s h i f t and for i t s output and 

answerable for any shortfalls i n perfannance that occurred, ThB 

views of the operatives below the l e v e l of r o l l e r about responsibili­

t i e s reflected this a l t h o u ^ there were sOTse marked differences of 

opinion as to what extent i±e r o l l e r should take action himself as 

opposed to give advice or check. 
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TAE5E 1 

Scores on Diagnostic Questions^ 
(maximum score for each exhibit was 20) 

Ibchibit 

1 2 3 4 5 6 7 8 9 10 200 

«1 20 20 20 20 16 20 7 20 20 14 177 

20 20 20 20 16 - 6 18 20 20 160 

3 20 20 20 12 17 12 20 - 20 144 

20 20 20 20 16 10 16 15 20 6 163 

20 20 20 20 20 15 11 15 - 20 161 

5̂ 
20 20 20 20 17 4 - 20 - 14 135 

BÔ  20 3 - 20 12 4 - 2 20 6 87 

ROg - 20 20 20 12 7 8 11 - 14 112 

1̂ 20 20 20 20 20 4 4 17 20 6 151 

2̂ 20 - 10 20 16 - 12 15 - 14 107 

^3 13 20 - 20 - - - - - - 53 

The questions were scored on correct description of 
why section cobbled plus co3n?eot analysis of possible 
causes. Alternative suggestions as to causes have 
been ignored. 

^ - Roller 
P - Finisher 
RO - Rou^ier 
S - Spare men for rougher (usually Reel Operator) 

^Question 10 was a diagnosis of causes of isQerfections 
i n the finished rod. 
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PABT 2 - Operator Comments on Causes of Production Losses i n tJae 

Simple analysis of the m i l l summary production reports reveals 

that over a period of twelve months to the end of June 1970 approxi­

mately one-quarter of iiie r o l l i n g time l o s t i n the m i l l (on bar and 

rod) was accounted for by mechanical stoppages. Stand cobbles 

however, accounted for over a third of the time lost i n this period 

on rod and almost a third of iiie time l o s t on bar, The total tijae 

l o s t through unscheduled stoppages on rod In this period was 1,089 

hours, and on bar 1,274 hours. This was approximately 40?̂  iQore Mbaax 

was budgeted for, The analysis of the s h i f t reports reveals that no 

other sub*headlng cm the s h i f t report accounted for more than 10% of 

unscheduled stoppage time. After stand cobbles and mechanical stop­

pages was e l e c t r i c a l faults, which accounted for only T% of time 

lost* 

As a l l the m i l l cirews are dependent substantially on a bonus 

zate to boost their earnings i t was considered important to ask ihem 

what they thou^t were the main areas where unscheduled production 

stoppages occurred In the m i l l . Operators were also asked to i n d i ­

cate which were the most important causes of time l o s t . I n fact 

stand cobbles and mechanical stoppages vexe mentioned more tiiztes 

than any others as being causes of production losses. Significantly, 

however, mechancial stoppages were usually, when mentioned, 

referred to as the major cause of production loss. I n only one case 

were stand cobbles referred to as being the major cause of losses, 

Bepeater cobbles, shears, rod switches and conveyors were mentioned 

very frequently as causing downtime, These were said to have a 

mechanical or e l e c t r i c a l cause generally. And i n this context crane 

breakdowns were mentioned several times. 
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Surprisingly, i n view of the large time losses attributed to 

this factor, maintenance i n the m i l l was not strongly c r i t i c i s e d , 

©lere were, however, some complaints about the Eidequacy of the m i l l 

knowledge of the engineers. And, i n answers to this question and i n 

other instances throu^out the interviews, the quality of the guides 

and the setting up of the guides was c r i t i c i s e d . In general, stand 

cobbles were recognised to be largely the result of operator error, 

a l t h o u ^ bad steel was mentioned i n a number of cases. I t was quite 

clear, however, that i n the minds of the operators, the losses from 

stand cobbles were not l i i o u ^ t to be anywhere near the proportion 

referred to above. 
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PART ^ - Aflmi-h+.̂ d Deficiencies, in Knowledge and S k i l l 

Vhen questioned about their knowledge and s k i l l s for their own 

job for the job them i n the promotion-ladder where relevant, about 

the jobs which were connected with their own job and about the l e v e l 

of their general theorectical and practical knowledge of m i l l 

operations, the operators were very forth-coming. Their main com­

ments are summarised below. 

Roller^ 

Each of the r o l l e r s indicated that they were learning a l l the 

time and that there was always something new to leam. TVo of the 

r o l l e r s i n particular f e l t that their knowledge and s k i l l s could be 

improved. The suggestion was made by one that this learning process 

m i ^ t be helped by more discussion of problen© that arose during the 

^ f t s . On the other hand this man and one other r o l l e r f e l t that 

there migiit be too much interference from the management with events 

on the m i l l floor. 

Two of the r o l l e r s f e l t also that they could leam mere, i n 

terms of general knowledge, i n the practical and theoretical sense, 

about the mill's operation. The feeling was universal, however, 

about the need to know mcxre about the operation of the main pulpit. 

While the r o l l e r s had varying degrees of knowledge of t h i s , none 

claimed they could master i t and a l l said that they r e a l l y ought to 

laxow more. 

finishers 

The finishers seemed to have a great deal of confidence about 

their a b i l i t y to do their own job, and also the r o l l e r s . A l l but 

one f e l t that they knew enou^ about -Hie practice and theory of the 

m i l l i n general and the finisher who admitted to being weaker stated 

that i t was " a l l practice anyway". The senior of the f i n i ^ r s . 
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however, f e l t that there was not enou^ practical experience or know­

ledge among those moving up into the r o u t e r , finisher and r o l l e r s 

jobs, Kor was there enou^ knowledge about pass changing which the 

r o l l e r m i ^ t ask the younger operatives to do, "This soon leads to 

trouble," Êhe finishers i n general however, admitted only a super­

f i c i a l knowledge of the main pulpit operation, 

Roughers 

Only two roughers were interviewed. One f e l t that there was 

rocM for improvement I n relation to the laiowledge and s k i l l that he 

had for his job, but i t was d i f f i c u l t to put the finger on where, 

The other f e l t he was learning a l l the time. Both argued that they 

could do the finisher's job with some confidence, a l t h o u ^ both 

admitted that there were areas of knowledge in relation to the 

finishing cage and i n relation to the causes of cobbles i n the cage 

where they f e l t very weak and lacked confidence. Both also f e l t 

that they would li k e to know more about the mi l l i n general, about 

how the different parts operated, about qualities of st e e l , about 

factors relevant to getting the right size and quality of section. 

Other Onerators 

The operators Interviewed here were those who normally did the 

rou€he3:*s job, Tbey were asked about their a b i l i t y to do the 

rou pier's job, and i f necessary to do the finisher's job. A l l f e l t 

-Uiey could know a great deal more about aspects of the rentier's job. 

Here general knowledge of draughting was required, more knowledge of 

twisters and of guides, of pass changing, and of the workings of the 

inteirmediate stands was also menticmed. There was also some concern 

about the fact that the r e e l operator might have to do three d i f f e r ­

ent jobs, on the furnace, on the floor and i n the main pulpit. 
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None of the operators f e l t that they had sufficient knowled^ 

OET s k i l l to do the finisher's job, thou^ -Uiey had occasionally the 

chance to do i t . None f e l t they could put sometliin^ r i ^ t that was 

vrcn^ in the c a ^ . 

Two of the three operators thou^t that they knew too l i t t l e i n 

terms of general knowledge of m i l l operations. One was attending 

City and Gtiilds classes on the manufacture of rod bar and b i l l e t s j 

but he f e l t that he needed to know more complex things about t h i s 

particular m i l l ^ for example different r o l l sizeSf differences i n 

speeds9 etc. 
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PART A - Khowledge and Practice Belatlng to Ororation of Be-peaters 

Operators were asked about the caaises of the repeater cohbles, 

about the major factors governing the "balance of the loops i n the 

repeaters and about the kind of action they might take when -Qiese 

loops get out of balance between yarious stands involving different 

strands. Information obtained about the operation of the repeaters 

tram the diagnostic questions (Part 1) i s also included here. 

Causes of Reijeater Cobbles 

Operators were asked to nention as many causes of repeater 

cobbles as they could r e c a l l as an indicator of their general know­

ledge of the repeaters. Table 2 sets out their replies. On average 

operators could think of five reasons fear repeater cobbles. Two 

operatcors mentioned e i ^ t of the reasons l i s t e d ^ and one could only 

loention two reasons. I n general a vide variety of emphasis was 

given to different causes, although there was a tendency to blame the 

speed operator. Even the r o l l e r s did not agree among themselves as 

to the causes. I t i s clear from the information obtained during the 

diagnostic interviews that different philosphies were held about the 

operation of the 2?epeaters. There are those who consider that the 

speed operator has predominant responsibility for the balancing of 

the loops. Others consider that i t i s primarily the r o l l e r s ' 

responsibility, a l t h o n ^ i n some cases l i t t l e emphasis i s placed on 

the total balance of the m i l l , more being placed <m the operation of 

twister and entry guides. ISevertheless, when as3sed to describe 

generally the various factors which govern the balance of the loops 

i n the repeaters, seven of the eleven operators, including a l l the 

r o l l e r s , mentioned keeping balance i n the intermediate stands and in 

the m i l l i n general. Kone of the r o l l e r s here mentioned the speed 

operator as a factor of importance, a l t h o u ^ he was mentioned by a l l 
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the finishers; and, a l t h o u ^ keeping the entry guides correct was 

mentioned several times, only one r o l l e r called attenticai to t h i s . 

I n general, however, there was a diversity of opinion about the 

Important factors i n balancing the loops. One senior operator 

suggested that they should be l e f t entirely i n the hands of the pul­

p i t operator; and two of the l e s s senior operators intesnriewed said 

that they knew nothing at a l l about the repeaters. 

TAELS 2 

Causes of IteT)eater Cobbles 

Ho, of times 
mentioned 

(maximum 11) 

Ho, of times 
mentioned as 
main c sase 

Twisters wrong i n sosoe way 10 2 

Gtiides wrong at 11, 15 and 16 9 2 

Speed operator has speeds wrong 6 5; 

Sad balance i n the m i l l 5 1 

Wrong cross on r o l l s 5 -
Bad back ends 4 -
Trou^as out of line 4 -
Bad steel 5 2 

Loose delivery guides 5 -
Badly fittisag trumpets 2 -
Lack of chains i n repeaters 2 

Repeaters i n poor state generally 2 -
B o l l heights wrong 1 

Stands oat of line with repeaters 1 
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Action i n Balancin/a: the Loops 

(A) Each of the questions asked about iHae corrective action to be 

taken i n relation to iibB loops i n the repeaters being out of 

balance had 'model' answers. Kany of the replies deviated 

substantially from these answers and i t was not possible for 

the interviewer to determine whether the remedial action 

suggested was inadeqaiate or not. For this reason the questions 

and a l l the replies are printed below leaving the judgement 

about adequacy to management. 

1. What do you do i f the loops of strand 2 ar^ y^-mpinft out badlv 
on the back ends? 

The model aiiswer was:-

(a) Check i f the tension i s down (there i s no pull) at the 
rou^^iiiag. 

(b) Check for uniform tenQ)erature along the length of the 
b i l l e t . 

Rollers 

Oie f i r s t reaction of a l l Ihree r o l l e r s to this was to "check 
the entry guides at 9* 11 and 15". Two of the r o l l e r s then 
suggested going down the m i l l to look for a bar turning over 
(back end). These two r o l l e r s also suggested looking for p u l l 
(one i n the context of 1 and 2 stands only). The third r o l l e r 
added "not much can do i n most cases as i s over-filling 
throu^out m i l l " . 

Finishers 

P,1 "See r o l l e r or rougher to get better drafting. Start stoning 
14 out" 

P,2 "Check guides on strand 2 at 11 and 13. Stone strand 2 at 14." 

P.5 "The only thing to do here i s to check for guide turning down." 

RouAers 

R,1 "Stone out 14 and 15 to allow more stock throu^." 

R,2 "Stone 2 out at 14" 
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Other Operators 

5.1 "Stone out 14 to l e t more stock throu^," 

5.2 "Open stands up to l e t mare stock throu^." 

S .5 Didn't know. 

2, I f strapd 2 i s out i n numbers 1 and 2 reueaters and i n number 3 
reT)eater. what do you do? 

Model answer: 

Stone the number 2 strand at stand 14 u n t i l i t balances the 
other two strands i n 1 and 2 repeaters. This w i l l also put 
strand 2 r i ^ t i n No, 5 repeater. 

Rollers 

R.I "Stone strand 2 at 14 to l e t the stock i n . 3)on*t alt e r draft 
at 15 as dtmrpy section goes i n better than f u l l . Hiis puts 
more stock into 15 to shoot i t out at delivery side of 15. 
Depends, however, on whether strand i s out or not. I f i t i s 
r i ^ t out, i t must be the guides," 

R ,2 "Stone stand 14 out." 

R,3 "Look at guide at 15. Stone number 2 at 14 and 15 depending on 
guide at 15» (Second thou^ts - leave 15 off and stone 14).'' 

Finishers 

P,1 (Model answer given) 

P.2 "Open up 15 and take the loop i n at 1 and 2 repeaters, or stone 
out 15 and 16. Put wood on 15 to see i f can pul l I5 down and 
check strand 2 to see i f turning down." 

P.3 "Dtrafting wrong ca: guides want renewing a t 13 or 15. Roller 
checks secticm with wood to see i f drafting O.K.; then checks 
guides. Probably I3 <xr I5 guides need renewing." 

RouAers 

E0.1 Didn't know. 

R0,2 "Vants more stock letting througb, so stone out stand 15 and 
stand 14. More stock into 16 and makes section man out further 
i n 3 repeater," 

Other Operators 

5.1 Didn't know. 

5 .2 Didn't know, 

5.3 "Pull down 16 to take 3 repeater out and open I4 and I5 up," 
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3m litoat could be done i f the number 2 strand was runniiag out i n 
a l l repeaters? 

I M e l answer: 

1. Stone strands 1 and 3 at stands 12 and 13 which gives more 
stock around the repeaters, thus throwing strands 1 and 3 
out. 

OR 

2. Stone No. 2 strand out at 14, 15 and 16 and get No. 2 i n . 

Rollers 

R.I " I f happened suddenly, check for useless guides especially i n 
intermediate stands. Put more stock into 1 and 3* Go back to 
12 and 11 and stone 1 and 3 to get more stock. Also stone 
number 2 out at 16 to give better finished rod." 

R.2 "Stone 14 and 15 out, or I4 and 16 i f r e a l l y bad." 

R.3 "Stone I4 and 15 and 16 out. See i f a l l entry guides are O.K." 

F i n i shears 

P.1 "Stone 13, 14 and I 5 . " 

F .2 "Stone out at I4 and 16 (not 15 because i s a square)." 

P.3 " I s impossible - most be somelMng wrcrag with the other strands. 
I s mainly r o l l e r ' s job." 

Rou^iers 

R0.1 "Check guide." 

R0.2 "Sever come across i t . " 

Other Operators 

5.1 "Poll down 14f 15 and 16 at 1 and 5 strands." 

5.2 "Dorft know." 

5.3 '̂ Run 1 and 2 together and then 2 and 5 togeiher u n t i l have 
balanced a l l 3 strasids." 

4» I f strand 2 Ip i m j Y i i ^ ;fri on a l l three reueaters what ought to 
be done? 

Model axiswer: 

1. Easiest way to stone stands 12 and I3 on strand 2 to l e t 
more stock into repeater. 
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2, Another way i s to stone stands 14 and 15 on strands 1 and 3. 
This w i l l help by bringing these loops i n towards the bulk­
head. 

Rollers 

R.I " I f sudden, could be bad steel or must be the guides. There­
fore check guides i n the intermediate stands and look at 9 and 
7 also." 

R,2 "Stone strands 1 and 3 at 15, 15 and 16," 

R.3 " P i r s t check for any turning down at odd number stands througji-
out m i l l . Then i f guides O.K., stone 1 and 3 at stands 14 and 
15 and 16." 

Finishers 

P.I "Could be guide somewhere down "Uie m i l l off the hole." 

P,2 "Check section with wood - see i f can pull down. I f so, p u l l 
down at 14 and 15, Or pull down at stands 13f 14» 15 and 16," 

P,5 "Never known this to happen. Shouldn't do." 

R0,1 "Check guides. Maybe stone out 14 and 15." 

R0 ,2 "Stone 13 to allow more -ttiroQgh 13 so comes out," 

Other Operators 

5.1 "Pull down intermediate stands on 1 and 3 strands," 

5.2 "DonU know." 

5 .3 "Open 13 up, l e t more stock throu^ to I 4 . Leave I4 alone and 
open 15." 

5* I f you had a strand number 5 that was laving out i n numbers 2 
and 5 reTwaters what would you do? 

Model answer: 

Vood the section out of stand 15 and thus ascertain whether to 
pull strand 1 down or open strand 3 tip. 

Rollers 

R,1 "Check the guides at stand 15 - should find i t there," 

R ,2 " I f guides O.K., open stand 14 on number 2 strand. Check 
strand 1 at I4 and 15 i n case needed pulling down. A l l depends 
cm section," 

R .3 **Open up strand 3 at 15." 
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Pinishers 

P.1 "Open up at 14 or pull down strand 1. Could be bad guides." 

P.2 "Check 15 and probably open i t up as i s probably f u l l . " 

5'.3 "Open up 14, 15 and 16 a touch and see how you go." 

Rouflhers 

R0.1 " I s getting too much stock through, therefore p u l l down on 13*" 

R0.2 "Check the section, open i t up at 14 or 15 on strand 3»" 

0-ther OperatorB 

5.1 "Poll 14 and 15 down and open XQ> 16." 

5.2 "Don't know." 

5.3 "Pull strand 3 down at 14." 

!Bie operators were tten asked what was i t i n general necessary to do 
to ensure continuous balance i n the repeaters 

Rollers 

Two r o l l e r s agreed that i t was inipartaat to keep r o l l i n g on a l l 
axree strands; one of these also argued that the mi l l should be held 
well down. Tbe other r o l l e r argued that "the main pulpit man i s the 
one to pick up the loops. He i s the 100 per cent iarportant factor 
i n keeping the loops r i ^ t . 

Finishers 

©le finishers generally agreed that drafting i n the m i l l was the 
most ijnportant factor, and that pulling ilie m i l l down as much as 
possible was desirable. 

Roufdiers 

The rentiers also agreed that checking the section and drafting was 
the most ijooportant factor i n obtaining ccmtimious balance* 

Other Operators 

Two of the three operators agreed that m i l l drafting was the most 
iarportant factor, a l t h o u ^ entry guides were also mentioned. One 
operator could not reply. 
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Comments on Re-peaters During Diamostic Session 

Sunnose that number two strand was running out at number three 
repeater what could be done? 

Model answer: 

Stone strand 2 at stand 16 and then watch to see i t does not 
take too much so that a l l three strands are irunning together. 

Rollers 

R,1 "Check entry guide on stand 15. Then stone out 16 <m number 2 
strand." 

R.2 "Stone strand number 2 at 16 provided that balance i s O.K." 

Finishers 

P,1 (Questions about repeater not asked) 

P,2 "Stone out on strand 2 at 16 - only i n number 3 repeater." 

P,3 "Check entry guide. Stone 16, Dcm*t like doing this because 
i t affects my finishing and might end up with the rod too fat 
or dunrpy," 

Roufdiers 

R0.1 Didn't know, 

R0,2 Didn't know. 

Other Operators 

5.1 Didn't know, 

5.2 "No eacperience," 

5.3 "Stone strand 2 at 16, But trouble could also come from stand 
14» and i f this i s the case stone 14." 

&e remainder of the comments under this section underlined again the 

differences i n attitude towards the responsibility of the speed 

operator and the r o l l e r i n forming good loops. 
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PART S - M i l l Setting Up. Balance and Product Imperfections 

Questions asked under this heading could be divided into three 

main groups. The f i r s t group related to the setting up of stands, 

the measuring of r o l l height, and the significance and practice of 

r o l l cross* Coiaplementary questions were asked about methods of 

checking along certain parts of the plant. Also included here were 

some questions as to what coarse of action m i ^ t be taken i f the 

m i l l was stopped for particular reasons. These answers are supple­

mented by the answers to -ttie diagnostic questions from Part 1 where 

operators were asked what kind of action they would take following a 

cobble of a certain type, 

TlciB second group of questions relates to imperfections i n the 

section while r o l l i n g . The causes of filming, indentaticms and 

watermark imperfections are discussed. 

The third group of questions relates to the balance and preser­

vation of tension i n the m i l l . 

Group 1 - Setting ITp. Checking and Repairing 

1. Roll heijdit and the setting up of a stand 

Tbexe appeared to be no standard practice here. Two of the 

r o l l e r s said that they used a hickey^ -Qie other argued that i t was 

never accurate and that by far the best method was to use the entry 

guide, especially i n the finishing cage. Sven so he admitted that 

this was not deadly accurate. ^ other r o l l e r s also tended to use 

the guides for setting iip i n -tile finishing stands. One r o l l e r used 

the delivery guide and the other argued that the delivery guide 

could be used to check oval stands and the entry guide to check 

square stands. 

One finisher argued that the hickey was the only way to check 

any stand; the o-Hier two said that they would tise the hiokey i n the 

*a wooden block made especially for this purpo^. 
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rou^iing and intermediate stands, but one would use the delivery and 

the o-ttier iiie entry guide i n the finishing stands. 

Both rou^iers interviewed said that they would use the hicfcey, 

but one said he would also check with the delivery guides. 

Of the other operators, two swore by the hickey block, the 

oHiBx said he would xise i t on a new set of r o l l s , but i f he was pass 

changing would check by the delivery and entry guides, 

Ohere did not appear to be any standard practice for any par­

ti c u l a r ^ f t » 

2. Checking m Operation of Twister Gtiidfis 

Operators were asked how they would check on the twister guides 

to see that they were operating correctly, 

Q̂ie practice again seemed to vary. One r o l l e r argued that "the 

section could be wooded and that the shape obtained on the wood, 

a l t h o u ^ looking as thou^ ito section was off the hole, was i n fact 

the result of the twister being set too t i ^ t . Or the r o l l e r could 

walk up and take the twisters off as the bar i s msnning one strand 

at a time and put them back on *&e bar, Mother r o l l e r would use 

h i s finger i n between the twisters while the m i l l i s operating to 

check. He argued that he could also look to see i f the twisters 

were turning; i f they were not they were too open. The other r o l l e r 

said that he would check by s i ^ t alone. 

The finishers were more strai#itforward i n their explanations. 

Two argued that they could, i n the rousting, check merely by looking 

at the section, particularly the front end; and one argued that he 

could also do this i n the finishing cage. 

The r o u ^ r s both agreed that the bar could be watched from the 

twister as i t entered the entry guide. 

Two of the "other operators" agreed with t h i s . The other said 

he didn't know. 



22, 

In the diagnostic questions "ttie operators weire asked, " I f the 

spinner wa^'t working properly how would they cl^ck i f that was the 

ca^e? 

Host argued that one could see the spinner i f i t was seiized up. 

Two of the finishers argued that you could check this just by 

looking. The other said that he would use a piece of wood to see i f 

he could turn i t . One of the r o l l e r s argued that he would hold out 

the m i l l and get hold of the spimer to see i f i t had seized up. He 

did, however, mention *Uiat a good finisher would be able to check 

while the m i l l was s t i l l going, 

3. Th& Significance of Roll Cross 

Vhere are the r o l l s crossed? 

Rollers 

Not a l l the r o l l e r s agreed about the use of r o H cross. One, 

after prompting, argued that only a slight amount was needed on 

thirteen and fifteen, a l t h o u ^ this was not so necessary on smaller 

sections. On -three strand r o l l i n g i t was definitely needed on 

fifteen, Anoiiier argued that r o l l cross was not necessary i f the 

m i l l started off with clean passes, for "the section w i l l take 

i t s e l f round". 

Finishers 

One finisher thou^t that the r o l l s should never be crossed i f 

they are correct, a l t h o u ^ recognised that the practice was used. 

The other two described ihe conventional practice. 

Rou/diers 

Both described conventional practice. 

Other Operators 

One said he didn't know. One argued that cross should be put 

on at thirteen, fourteen and possibly fifteen. The other said that 

i t should be put m at thirteen. 
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Methods of CTossing the r o l l s 

A l l the r o l l e r s knew which way to move the r o l l s to get the 

r i ^ t cross as did two of the finishers. The other fijaisher argued 

•feat there was no specific rule. 

Beth the roughers were either uncertain or incorrect about t h i s . 

Two of the "other operators" were correct, the other said he 

didn't know. 

Host of the operators argued that the only way to t e l l which 

was the r o l l s were crossed before a test piece was obtained, was to 

wood the section; and that i t was not possible clearly to see it# 

One of the rcu^aers, however, said that i t could be seen because one 

side of ihe bar i s sharper than the other. One of the "other 

operators" said he didn*t know* 

A l l , but one, of the finishers and roughers said that the bar 

should be spinning anti-clockwise; but one argued that the bar 

should look as i f there i s no cross at a l l . 

The rentiers were uncertain as to the way i n which the bar wsis 

spinning; and only one of "Ihe "other operates" laiew. 

Adjustment of r o l l s i f cross incorrect 

5he question about how to correct the section i f i t was spin­

ning clockwise out of stand fifteen was probably much more d i f f i c u l t 

to answer s i t t i n g i n a lecture room than i f out on the mi l l floor. 

Nevertheless of the ro l l e r s only one was clear about 1Ms, another 

was very unclear and the other one i n fact gave the wrong answer. 

Of the finishers, two could answer correctly and one incorrectly; of 

the rou/dierst one could not answer and the other answered incorrectly< 

Of the "other operators", two answeaired inconrectly and one could not 

answer. 
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Causes of guide box knocked off and replacement procedure 

Shift reports indicate that not inftrequently the guide box on 

the delivery side of the stand i s knocked off. I t i s also clear 

that there m i ^ t be multiple causes of this some of which might be 

prevented. Operators were therefore asked what migiit be the causes 

of the delivery box being knocked of the stand and later asked to 

describe what kind of action they would taJce i n what order. 

Rgure 2 indicates a l l the answers given and the number of 

times they were mentioned. I t i s quite clear that Isy bar the most 

important reason thou^t to be the cause of the delivery guide box 

being knocked off i s a loose delivery guide i t s e l f . This was 

followed by "entry guide off iHae hole". After t h i s , apart from the 

several mentirais of r o l l h e i ^ t being wrong, a miscellany of ireasans 

was given. Ho single operator mentioned a l l reasons; and the only 

reason that a l l three r o l l e r s mentioned was loose deliveiry guides. 

TABIE 5 

Causes of Gxd.de Boa: Bein^ Knocked Off 

Cause 

loose delivery guide or off the hole 

entry guide off the hole 

r o l l h e i ^ t wrong 

bad front end 

bad section 

seized twisters 

r e s t bar h e i ^ t wrong 

twister set too t i ^ t 

cold bar 

wrong section 

bad back end 

Humbers of Mentions 

9 

8 

6 

5 
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Repjlaalng the guide bOEE 

There i s no standard procedure or order i n the descriptions of 

actions to be taken to replace the guide box either among the more 

senior or the more junior operators. In general, the emphasis was 

placed on different things. For example, several operators stressed 

very sixon^y the need to examine the water pipes. Others did not 

mention these at a l l . 

One or two conmients were made that this kind of trouble arises 

because people are not doing their job properly, For example, i n 

setting up idie guides i n the f i r s t place the practice of examining 

only one of the guides to see i f i t i s i n the correct position was 

c r i t i c i s e d , as was the practice of just looking at the top of the 

guides to ascertain the correct position. 

Few of the operators were able to answer the q.uestion about 

what they would do i f after replacement the guide box was again 

knocked off; the axxswer was to go t h r o u ^ the same procedure agaizu 

Only one operator mentioned checking the r e s t bars, although several 

talked about re-checking the r o l l h e i ^ t . 

Group 2 - The Noting and Prevention of Product Imperfections 

Action On Eliminating Small Fin 

Bie conventional answer was to open up the square stand which 

was causing the finning, TMs was reinforced by the argument iiiat 

there must be enou^ stock for the finisher. I t was also menticaaed 

by most of -&e more senior operatives that the e a r l i e r stands could 

be pulled down i f possible. One senior operative, however, argued 

that i f there i s a f i n i n the rou^iing then the m i l l has been pulled 

down for a purpose and that the f i n m i ^ t be caused deliberately 

especially when operating on three gauge. One of the r o l l e r s also 

mentioned that he would check the oval to see i f i t was turning down; 
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and boidii of the roughers said that they would check the guides. Of 

the "o-ttier operatives" one had some idea as to the course of action 

be m i ^ t take, one said he had no idea an another said that the 

cause of the finning would be too much cross on the r o l l s . 

A -paxticularly large f i n occurs when -Hie oval turns down i n the 
square pass. How can you detect this? 

Various methods were described. Not very many of the 

operatives, however, mentioned that they could watch the black line 

cai top of the square or round. (This m i ^ t have been too obvious?) 

The r o l l e r s seem to go by the colour; i f the bar i s turning over i t 

goes b r i ^ t . One also mentioned that one could see a black f i n . 

^ f i n i ^ r said that he could see i i i i s f i n i n the cage, another 

argued that i t was not possible to see this i n Ihe cage but i n the 

roughing one could watch the black l i n e . A third argued that you 

could either see the f i n or use the wood. The rouAers indicated 

that they could detect this and one mentioned watching for the water 

mark. Two of the "other operatives" suggested looking for the back 

ends, ate other gave possibly the best answer of a l l , suggesting 

that the section m i ^ t be wooded i n certain areas, that the black 

line could be looked for i j i others, that the bar would be bright, 

and that one rai^t also be able to t e l l £rom the clocks because they 

don't get as much work load* 

Vhat does a two-sided f i n indicate? 

r o l l e r s generally indicated that the square was being 

pulled down too wach or too much stock was going into the m i l l . Two 

r o l l e r s also said -that this m i ^ t result £rom the section turning 

down. One indicated that this could result ftom crossed r o l l s . A l l 

three f inishers indicated that i t could be because the section was 

too big althou£^ one mentioned that the guide might be turning dovm. 
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3^ou^ers one indicated that Idie section could be turning down. 

Hhe others said that this m i ^ t he the case or that the m i l l had 

laeen palled down too much. Of the "other oTeratives" one said the 

section was too big, another indicated that i t was a turned down 

entry guide and the third said he didn*t know. 

Product Imperfections 

Baised uv Immo an section 

A l l operatives, when qiaestioned, understood the caxise of a 

oraised up bunrp on the section* 

Water Mark 

A l l of the more senicer operatives xmderstood what was indicated 

by a water mark on the finished section. £̂he rou^hers and other 

operatives were much l e s s certain and gave answers such as 'scratch 

on the r o l l s * * 

Indentations caused by scran 

Operatives were asked what migjit be the cause of the small 

indentation i n the section i f they veve r o l l i n g 6msi gauge oat of 

stand 21, Subsequent to this question they were also asked i f they 

could distinguish between a mark caused by a scrapped-^p twister and 

the one caused "by an entry guide, and f i n a l l y what were l i k e l y to be 

the causes of scrapped-<ip twister and entry guides. 

Only two r o l l e r s were able to provide the conrplete answer to 

this series of questions. One r o l l e r said he would suspect only 

that there was a seized up entry guide because of lack of 

lubrication. 

Two of the finishers were able to point to the entry and 

twister guides as being the cause of the problem but neither claimed 

they could distinguish between -ttie marks made by either of the two 

guides. The third finisher, despite repetition of the question, 

insisted that the only cause m i ^ t be some scrap on the r o l l s . 



28, 

In general I the xoo^iers and other operatives were imable to 

provide a coniplete answer to ttie qtiestion. Qliose operatives that 

could answer pointed to seized up r o l l s as iTeiag the caxise of the 

scrapping up, largely due to lack of lubrication. Bad steel was 

only mentioned once* 

Balance and En s i g n i n the n d l l 

Operatives were asked how they m i ^ t check for pull and push i n 

the millf about exceptions where the clocks could not be used and 

about the intenoediate stands where the clocks are not wholly 

r e l i a b l e . 

The paractice of operatives varied somewhat. One r o l l e r stated 

that he would never trust the clocks and always used the bar because 

the clocks were not dependable. He re-affirmed that he oculd use 

the bar on a l l stands. Another r o l l e r suggested that he could use 

the clocks on a l l stands except i n the intermediate stands where he 

used a bar. Despite pcrocrpting he failed to mention the tied stands. 

Bae remaining r o l l e r said that he would use the clocks except i n the 

tied and intermediate stands where he would use a bar. He would 

also occasionally go to stands 1 and 2 and 'feel the surge* for p u l l . 

A l l of the finishers ttsed the clocks except i n the Intermediate 

stands; two of the finishers said they would U£e a bar on the tied 

stands and could name them. The remaining finisher, however, cottld 

not name the tied stands and f a i l e d to mention that the clocks could 

not be used. One of the rou/diers similarly, omitted mention of tied 

stands; and only one of the "other oT>eratives" knew where he could 

trust the clocks, where he had to use a bar and where the tied 

stands were. 
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Elimination of buckle and mi l l i n "Uie m i l l 

P u l l 

Operatives were asked how they mig^t eliminate pull at stands 6 

and T or B and 9 ancL also how they might eliminate buckle at the 

stands. They were also asked to describe i n what circumstances they 

m i ^ t do this and what checks they would carry out f i r s t . F i n a l l y 

they were asked how they m l ^ t eliminate pull i n the finishing cage, 

and f i r s t l y , what checks they mig^it made. 

'Sb» cofDQon answer to eliminating p u l l was by drafting. The 

conventional remedy was to pull down after checking the section. 

Biere seemed, however, to be some differences i n the way i n which 

this m i ^ t be tackled as emE^iasized by the following quotes: 

R.1 "look at section 6 and 7« I f 7 overfilling, open i t 
up, l e t more stock into 8 and pull down depending 
on load and section." 

R.2 "Open up the oval and pull down the squares, unless 
finning." 

R.3 "Pull down. Check section. Pull 6 down i f doDrpy." 

Two of the finishers suggested diraftlng out the pull by pulling down 

but both emphasized that the operative most t e l l the speed operator 

and possibly ask him Ho take the m i l l down a b i t * . One of the 

roufdiers also suggested checking with the speed operator before 

pulling down. One of the "other operatives" suggested asking the 

speed operator to bring the speed back a touch, the other suggested 

pulling down stand 7 cr opening up 6. 

Buckle 

In the elimination of buckle i n the m i l l , various alternatives 

were suggested and scone differences i n practice emerged. Two of the 

r o l l e r s suggested opening 6 and ̂  up; one mentioned that opening up 

7 alone was the easiest way. The remaining r o l l e r said that i f there 
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was a square buckle on no. 1 strand, he would check i t and i f he 

found i t finning would naturally open i t up. But generally, he 

m i ^ t take other action as follows: 

'The action I would take depends on the section, I can 

now t e l l when I can pull down on a buckle and made the 

speed operator take i t forward. I n a large number of 

cases of buckle, the r o u t e r tends to take a "buckle out 

by opening up as i t i s the quickest way. But the sec­

tion may need pulling down and i t i s r e a l l y up to the 

speed operator to take the stand forward. I f strand 1 

i s buckling I may even pull down strand 3 to mate i t 

buckle and ask pulpit operator to help. Many of the 

operators, when dealing with a buckle have a tendancy 

to open the wrong stand because they don't know.' 

There was also certainly a slight difference i n emphasis among 

the finishers as to hew to treat a buckle at the rou^iing stands. 

5Vo of the finishers argued very strongly that they would open up 

the stand; one of these argued that he would always open up and then 

check the section and e a r l i e r stands afterwards because a buckle 

meant the possibility of a cobble. The other finisher, however, 

said that he might also p u l l down 8 i f the section would allow i t 

and i f not would ask the speed operator to ease the mi l l forward a 

b i t . 

Both the r o u ^ r s argued that they would either open up the 

stand or pul l down an e a r l i e r stand i f the section would allow i t . 

Of the "other operatives", two said that they would eiiixer open 

up stand 7 ca: 9 (depending where the buckle was) and depending on 

iibB section; one also indicated that he may ask the speed operator 

to adjust the speed. The other operative was unclear as to what 

course of action he would take. 
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When asked about dealing with pull i n the cage, almost a l l the 

operatives indicated that they would pull down the relevant stands; 

most, but not a l l , said they would do this after f i r s t checking the 

section. One r o l l e r argued very strongly that he would always p u l l 

down hard i n the cage to make the section buckle. For, especially 

when r o l l i n g squares, a much better section was obtained by causing 

a slight buckle. Once the section started to tremble, i t was clear 

there was no p u l l . 

I t i s interesting to note that i n the context of a different 

question another r o l l e r indicated that buckle i n the cage was some­

thing to be avoided at a l l cost. 
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PA&T 6 - General Knowled^ and Kractioe 

General Knowledge 

Jtew of the questions asked were designed to test directly the 

general knowledge of the operatives. Some questions were, however, 

asked about b i l l e t temperatures i n general and about the treatment 

of rimmer st e e l , i n particular. Operational questions were asked 

about which pass the largest reduction was obtained on and how f r e ­

quently test pieces were taken. 

Steel Temperature 

Only one of the eleven operatives knew precisely the tenrpera-

ture which was ideal to r o l l at (1150^). A few knew broadly the 

range of temperature at which steel was rolled; but several of the 

senior operatives were outside of this range. Almost a l l the opera­

tives did not know that rimmer steel was rolled at a lower tenrpera-

ture nor did they know why. Most of them, however, had some pr a c t i ­

c a l explanation as to why stand 1 was opened up v;hen r o l l i n g rimmer 

a l t h o u ^ several were muddled about this and two of the more junior 

operatives didn't know. Almost a l l of the more senior operatives 

knew that they could get a bigger reduction from an oval than a 

square pass, ^GDB of the more junior operatives knew t h i s . 

General Practice i n Checking the Mi l l 

Besults from the diagnostic questions indicated that i n the 

case of a l l the exhibits discussed the cobbles could have been xore-

vented by operatives keeping a check on certain items i n the m i l l . 

I t was therefore considered worthwhile to ask the operatives i n the 

top jobs ( r o l l e r , finisher and rou^ier) what periodic checks they 

carried out i n the course of their job, i f any, what things they 

were checking and when they did t h i s . 
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The reactions of the operatives indicated that while there were 

one or two general items for which each would check, there was 

obviously no common recognised or standard procedure for rngVing 

checks. The emphasis of a l l the r o l l e r s was on checking the secticai 

and on checking balance. One r o l l e r , however, l a i d a great deal of 

enqohasis on checking the section for turning down and checking 

guides throu^out the m i l l . 

Each of the finishers had their own practice. A l l mentioned 

iregular checks on delivery guides and wedges; one emphasised checking 

the water and two mentioned checking the grease pipes. 

I t was clear i n the case of the roughers and of the "other 

operatives" that while HhBxe were obviously common, important things 

to be checked i n the r o u t e r ' s job the3?e was no regular system for 

thi s . 

Operatives were also asked how frequently -tiiey would take test 

pieces from the c o i l . Answers ranged from every five minutes to 

'every 50 or 60 miimtes'. The r o l l e r s i n general took test pieces 

about every half hour. The finishers tended to agree with this and 

only the rou^oers and other operatives who did the rou^ier's job 

occasionally gave widely different answers. 
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PART 7 - Conclusions and Recommendations 

The following detailed conclusions may be reached: 

Part 1 - Results of cobble diagnosis 

A, The diagnostic s k i l l s of the senior operatives are less than 

100 per cent and are considerably l e s s than 100 per cent among 

the l e s s senior operatives, 

B, There i s lack of agreement between the various operatives as to 

who i s responsible for taking action i n the case of cobbles. 

This partly depends upon the r o l l e r ' s definition of his own job 

and iflTobably his feelings about the capabilities of the operas-

tives farther down ihe l i n e . 

Part 2 - Operatcar comments on causes of -production losses i n the m i l l 

A. Operatives were not f u l l y aware of the factors causing un­

scheduled production losses and i n turn affecting their bonuses. 

B, There were few criticisms of maintenance but i t was pointed out 

that maintenance men did not always seem to have a sound 

general knowledge of the m i l l . 

Part 5 - Admitted deficiencies i n knowledge and s k i l l 

A. A l l of the operatives, but particularly the arollers, f e l t that 

-tiiey o n ^ t to know more about the main pulpit. 

B. The finishers i n general have a great deal of confidence that 

they could do the r o l l e r ' s job, 

C. The less senior operatives admitted ignorance about the opera­

tion of the cage, about the way i n which iiie section was reduced 

and about the causes of cobbles. 
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Part A - Khowledi^ and practice relating to the reT)eaters 

A. Operatives frequently submitted very different opinions as to 

the factors that were inrportant i n balancing the loops or i n 

causing cobbles in the repeaters. 

B. There was also considerable lack of concensus about what to do 

when loops were coming out. 

Part 5 - Mi l l setting up balance and product deficiencies 

A. Practice i n setting r o l l heights varied considerably between 

use of hickey, entry and delivery guides. 

B. There were considerable differences of practice i n checking 

twister guides to see i f they were operating properly. 

0. There was some ignorance of the significance, desirability and 

practice of r o l l cross. 

D. ^Hiere was deficiency i n knowledge of some of the possible 

reasons for guide boxes being knocked off and of correct proce­

dures for replacement. 

E. Tbexe weire admitted deficiencies i n the way guides were adjusted 

and set up said to be related to the pressure for production. 

P. Biere was cr i t i c i s m of the way i n which pass chaxages were 

carried out by the less senior operatives. 

H. There was lack of knowledge among a l l the le s s senior opera­

tives about the causes and treatment of finning. 

1. Operatives have different methods of noting when a bar i s turn­

ing down. 

J, dVo sided fin s were frequently attributed to either r o l l cross 

or a pass -tiiat was too f u l l . 

K. Pew operatives could diagnose the difference i n imperfections 

caused by scraps i n entry guides or twister guides. 
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L, There was differences i n emphasis i n balancing the m i l l ( i n 

getting r i d of buckles and pull) particularly between drafting 

and the possible role of the speed operator. 

Fart 6 - General Knowledge and Practice 

A, Biere was general ignorance about ideal temperatures for r o l l ­

ing and treatment of different quality steels, 

B, Questions about regular checks made by senior operatives on the 

mi l l revealed no standard practice and some differences i n 

p r i o r i t i e s . 

General Conclusions and RecCTmnendations 

The preceding analysis and conclusions define the following 

areas of training need: 

1, Training i n cobble diagnosis - for a l l , but especially for the 

less senior operatives interviewed (finishers downwards). 

2, Training i n and understanding of the speed operator's job (main 

pulpit), particularly the relationship between the speed 

operative's influence on the mi l l and the r o l l e r ' s influence 

t h r o u ^ balance, Par a l l operatives but for the senior opera­

tives especially. 

3, Linked with t h i s , training i n the balancing of the loops i n the 

repeater. ( I t i s significant that the finishers were confident 

about being able to do the r o l l e r ' s job but were frequently 

ignorant about handling the loops.) Effort should be particu­

l a r l y concentrated on action to be taken when particular loops 

are out of balance i n particular repeaters. Per a l l operatives. 

4« Training i n pass changing. For less senior operatives who 

m i ^ t be asked to do i t . 
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5. Training or retraining i n the setting up of guides with 

emphasis on the dangers of using r o u ^ and ready methods of 

alignment. (Also with emphasis on the fact that Allen screws 

cannot be adjxisted on both sides.) Por a l l operatives. 

6. Training of the r o u t e r s and "other operatives" l i k e l y to do 

the r o u t e r ' s job i n knowledge about the causes of cobbles, 

about speeds and balance i n the m i l l , about the finishing cage 

and about production of section. 

7» Explanation of the significant reasons for, and praxstice of, 

r o l l cross on certain stands. Por senior and junior operatives 

alike. 

8. Training i n the analysis and treatment of finning. Por the 

less senior operatives especially. 

9. Training i n general knowledge about steel temperatures and 

reasons for different treatment of different types of s t e e l . 

Por a l l operatives. 

10. Training i n general knowledge about steel temperatures and 

reasons for different treatment of different types of s t e e l . 

Por a l l operatives. 

I n addition to the aboro training areas, there mĝ y j^ngsibly be other 
areas where there i s a need and where training mig^t be possible. 
To arrive at these areas, management may try to answer the -rolloyipp^ 
Questions: 

1* I s i t possible to establish standard procedures for action when 

certain types of cobbles occur? (Por example, what should be 

done, what should be checked, who should be informed, what 

should be replaced i n what order.) The case of the guide box 

being knocked off and the action for i t s replacement i s a ca^e 

i n point. Bad steel i s obviously another. 
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2, I s i t possible to decide what i s the correct procedure for 

setting r o l l h e i ^ t - i s there any r e a l difference between 

setting the h e i ^ t by the entry guide, by the delivery guide or 

by the hickey? 

3, Are there any standard methods to be recommended for checking 

certain parts of the mill? e,g, for checking that the twisters 

are working correctly i f i t i s suspected that they are not, 

4, I n what circumstances can finziing be caused deliberately i n the 

routing? To what purpose? 

5, I s i t possible to recognise different kinds of f i n when the 

m i l l i s running? e,g, f i n cavised by r o l l cross, by the pass 

being too f u l l or by turning down? 

6, I s there scope for training t h r o u ^ the examination of a range 

of product imperfections and analysis of these? 

7, What i s the relaticmship between the speed operator and the 

rou^ier i n getting r i d of buckle and pull i n the roughing 

stazxds? 

8, I s i t possible to set up (for certain of the senior jobs i n the 

m i l l ) standard procedures for checking certain parts at regular 

intervals and training people as to the need to carry out these 

checks? (The questionnaire replies coupled wiiii management 

advice m i ^ t serve to do this.) 

9, I s i t possible to think i n terms of more (but not formal) 

management discussion with the r o l l e r s about production losses, 

^ f t problems and technical factors that arise as an ongoing 

learning experience for the r o l l e r s ? 

In addition to the above comments, the following very general 

points seem worthy of consideration: 
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Roller's Responsibility 

The question that arose genearally was "ttie range of the r o l l e r ' s 

responsibilities for the operation of the s h i f t . I n partictilar, i s 

the speed operator responsible to him i n iiie same way as the operas 

tives on the floor are responsible to him? And, i f not, what i s h i s 

TOlationship with the speed operator? I f the r o l l e r i s defined as 

being i n charge of the s h i f t then there i s a strong case for him to 

be trained i n a l l aspects of operations of the m i l l that affect him 

including the fumance and the main pulpit as well as perhaps a 

knowledge of major maintenance and mechanical problems. 

I s iiie r o l l e r , for example, responsible for training his crew? 

Certadnly two of the r o l l e r s f e e l that this i s the case, as well 

they m i ^ t do i f they are responsible for the s h i f t bonus. 

Promotion lanes. Pay and Effect on Training 

The way that 'ttie promotion line i n the m i l l i s organised at 

present there i s no clear line of promotion for the operator below 

the rou^ier. He can go to the main pulpit, to the furnace, as well 

as to the roughing. He may therefore be asked to stand i n on either 

of three jobs, each of which are h i ^ i l y important for the efficiency 

of the m i l l . I f the promotion line cannot be altered then there i s 

certainly a strong case for identifying amcmg the operatives below 

the rougher those who wish to go Into the main pulpit, those who 

wish to go to the furnace and those who wish to go onto the floor 

and ccmcentrate training accordingly. This could be done from each 

s h i f t . 
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I f the r o l l e r does have the wider responsibility as defined 

above and as seems i n practice to be the case, then the bonus for 

the whole s h i f t rests with him. Differentials i n pay and bonus 

rate between him and, for example, the fumaceman appear small i n 

relation to the difference i n responsibility. I t most also affect 

the chances of recruiting the better operatives from the lower ranks 

into iihe key jobs on the m i l l floor. 
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5. 

On The Job Trainiiag SuD-port For "Hie Programine 

I t i s proposed that i n support of the off or at-the-job 

prograjnme there should be a systematic on-the-job scheme of training 

for promotion particularly i n those job elements relevant to cobble 

prevention. I t i s hoped that the r o l l e r on each sh i f t w i l l play an 

important part i n this. 

Ihe proposal i s that, for each day s h i f t f o r t n i ^ t worked, the 

r e e l operator (or spaa:e man), rougher and finisher should each spend 

one f u l l s h i f t standing i n far the job above (at different tiines). 

On these shifts the training officer w i l l be in attendance a l l the 

time along with the operative who normally does the job. Ihe 

training officer with the heE^ of the foreman w i l l use the s h i f t as a 

training session for both operatives. I t i s hoped also that the 

r o l l e r w i l l spend some time during the s h i f t wi-Qi 1 ^ operatives 

concerned while the foreman takes over his job. This w i l l reinforce 

the r o l l e r s training role. On the s h i f t when the finisher takes 

over the r o l l e r s job i t w i l l be used as a learning and training 

experience for the r o l l e r as well as for the finisher. On these 

s h i f t s i t i s proposed that the r o l l e r spend 1 hour with the main 

pulpit operator, to learn about loop control with the section 

manager i n attendance. 

I h i s system should continue u n t i l the training officer i s 

sat i s f i e d by the performance of operatives i n their ovm jobs and i n 

the job above them with particiilax respect to cobble prevention. 

Îhe rota w i l l be as follows: 

Day s h i f t 1 - r e e l operator or spare hand with rougher. 

Day s h i f t 4 - r o u t e r with finisher (wi-Hi sparo hand 

or r e e l operator taking over r o u ^ r * s 

job. 
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Day sh i f t 7 - finisher with r o l l e r (o-ttier operatives 
moving up). 

On Day shift 4 and Day s h i f t 7 the foreman and r o l l e r w i l l give 
particular attention to jobs being 'stood i n for' other than the job 
for which the training is being carried out. 
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APmtDIX 7 

ESTIMATIIC THE COSTS AND EEKKFITS OF THE TRAIMUG FROGRAJyiME 

1. Estimating the Costs of the Training Programme 
These can be estimated as X -h Y (+ Z) where 
X = the cost of the analysis, research and interviewing 
Y = the cost of drawing up, organising and implementing 

the training programme 
Z s= the cost of maintaining the training standard 
2 w i l l be applicable i n f u l l i f the cost benefit calcula^-

tion i s to be made over a number of years. 
Definition and Calculation of X 
The costs under X are the costs of analysis, research and 

interviewing. They include the cost of the research worker's tiioe, 
the cost of the help that the training officer gave i n this period 
and the costs of time spent by management, foreman, operatives and 
any other personnel during "Uae enquiry. 

The management and foreman's time taken were judged to have 
incurred no cost. The use of the foreman was i n short periods of 
slack time (when he could spare some time) although there may have 
been some small opportunity cost. Interviews wi i i i the management 
and other staff also took place at any time when a short period could 
be spared; this was extremely uneconomical use of the research 
worker's time but incurred no real opportunity cost of management 
time* 

The interviews of operatives on average lasted about 5 hours 
per operative (with one or two breaks). This meant taking the opera­
tive off the shift to a spare room. This was possible because the 
sh i f t carries a spare man whose job i s to stand i n when there i s an 
absentee. Removing the single operatives from the job therefore did 
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not wholly disrupt the s h i f t ; and, i t can be argued, that there i s a 
stand i n vho is paid anyway and therefore no real cost was incurred. 
I t i s possible, however, that removing senior operatives from a 
plant w i l l interfere with production to some degree and for this 
ireason the time of operatives spend dxa?ing interviews has been e s t i ­
mated at half the wages cost* 

The analysis costs aaire therefore as follows: 
Trainer's salary - 20 days £89 

Researcher's salary - 3 f u l l months spiread 
over 7 months £600 

Operatives' time (operatives for 3 hours at 
half time rate plus bonus 
average) £11 

TOTAL: £700 

Definition and Calculation of Y 
These are mainly the labour costs of those participating i n the 

training including the salary of the training officer. Management 
time spent on lecturing has been included as i t i s a formal commit­
ment and i s l i k e l y to have opportunity costs. There was no Teel way 
of estimating opportunity costs of management time other than to use 
salary as a proxy for marginal revenue foregone. 

The training progcaamoe proposed can be divided into two parts: 
A. A formal programme located off or at the job, 

following the sxumnary "Training Action Plan" i n 
Appendix 4* 

B, An on-the-job training support prograiame. 
A, The costs of the "Training Action Plan" are estimted as: 

1. Trainer's salary - 4 months 
(Preparation and delivery) £540 

2 . Materials £10 

3 . Operatives' time i n formal training sessions 
(See below for calculation) £306 

4 . Management time (See below for calculation) £49 
TOTAL £905 
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The estimated labour costs of operative and management time 

(items 3 and 4 above) were calculated as in Table 1. 

TABIg 1 

Wages and Salary Costs of Training 

Operatives involved Total I Costs 
Topic Session 1 Shift 3 Shifts Man/Hours 1 Hour £. s. d, 
Mill 1 5 15 30 1 2 / - 18 0 0 

Balance 2 5 15 15 1 2 / - 9 0 0 

3 7 21 21 14 / " 14 14 0 

4 7 21 32 1 4 / - 22 8 0 

Reapeaters 5 6 18 18 1 4 / - 12 12 0 

and 6 6 18 54 I V - 37 16 0 

Loop Control 7 6 18 18 1 4 / - 12 12 0 

Pass 8 7 21 21 1 2 / - 12 12 0 

Changing 9 5 15 120 1 1 / - 66 0 0 

10 9 27 27 1 2 / - 16 4 0 

Cobble 11 8 24 48 1 4 / - 33 12 0 

DiaCTOsis 12 8 24 72 1 4 / . "JO 8 0 
Total cost of operative wages £305 16 0 

*Please note that costs are pre-decimilisation. 

l^ma^ment Time Costs £ s. d. 
Sessions 2 Ass. Mill Ifenager (A.M.M.) 

4 hoTUTS ( 2 5 / - per hour) 5 0 0 
n 3 A.M.M. 3 hours 3 15 0 
11 4 Secticin Manager (S.M.) 4-̂  hours 5 12 6 
» 5 Mill Manager (M.M.) ( 3 0 / - ) 4 10 0 

6 A.M.M. 9 hours 11 5 0 
t* 7 A.M.M. 3 hours 5 15 0 
n 12 Guide Engineer 3 hours ( 2 0 / - ) ? 0 0 

TOTAL 
Pltis one-third extra for preparation 

36 
12 

17 
6 

6 
0 

TOTAL (X)STS £49 3 6 
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Notes 
a. The training officer costs are included later as a lump sum for 

both the analysis and training. 
b. No cost for the foreman has been included as the m i l l i s down 

during the training and the opportunity cost i s small. 
c. Costs of xoanagement participation i n the programme have been 

estimated at the hourly salary rate. 
d. The training programme w i l l be carried out when liie m i l l i s on 

a dawn shi f t ( i t i s ctxrrently operating on a reduced sh i f t 
system). The real opportunity costs of training the operative 
are therefore vi r t u a l l y n i l , (he would otherwise largely be 
•tidying up'). Nevertheless, the costs of training have been 
estimated at the hourly wage cost. For each operative this has 
been calculated at his hourly rate plus his fall-back bonus 
rate. For groups of operatives, a r o u ^ average per head has 
been taken; this average is higher for the top operatives than 
for those lower down the line. 
Definition and Calculation of Z 
Once the necessary standards have been achieved then mainten­

ance training costs w i l l be a function of turnover i n the top jobs, 
technical and oiaier changes than may need retraining and occasional 
'remedial* sessions needed when particular problems occur, 

labour turnover i n the top jobs i s v i r t u a l l y n i l and i s l i k e l y 
to result only from sickness, injury or retirement. Retirement i s 
more than 10 years over the horizon for a l l the m i l l crew and there 
are only three of the twelve senior operatives aged over 40; thus, 
barring industrial injury, the incidence of long term sickness i s 
l i k e l y to be small. I t i s assumed therefore that over the next ten 
years manpower losses i n the operative jobs for which training has 
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been undertaken are l i k e l y to average only one for every three years. 
To meet this there w i l l be the cost of training the less senior 
operative who moves into the bottom job vacated and the cost of 
training those who have moved up, for the job above the job they 
have taJcen up. This w i l l incur costs of off-the-job training for 
the bottom man and on-the-job training for the others. 

The costs of training for technical and other changes are the 
costs associated with these changes and do not relate to this 
exercise. The likelihood of changes i n these factors mfUcl.ng wholly 
obsolete the current training pro^amme increases with time. Per 
this reason the period over which the programme w i l l remain relevant 
has been put as 6 years. 

I f proper validati<ai and performance evaluation of the training 
i s carried out there w i l l be costs associated with this and with any 
remedial exercise that needs to be undertaken then or i n i t e future. 
I t i s impossible to forecast accurately the incidence of any reme­
dial or madntenance training. I t i s proposed -&eref ore that an 
annual sum equivalent to one month of the training officer's salary 
for this purpose plus approximately half the cost of the present 
programme, be set aside for iMs. 

Costs of maintaining the training over the next six years auiy 
therefore be as follows: 

leboor Turnover Costs incurred every three years (Estimated 
to be incurred i n years 2 and 4 during the 6 year period). 

Costs of formal off-the-job training of one man estimated 
at 1/16th of the current programme cost minus development 
costs = £150 

Present value of such costs iiwtarred i n the second and 
fourth years s £199 (Discounted back at 
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a rate of 15?^ chosen because i t was the current estimated 
rate of return on investments i n the industry) 
Remedial Training Costs (annual) 

Trainer's salary for one month = £134 

Further training (half cost of current prograanne excluding 
trainer's salary) = £182 
Paresent value of these costs incurred annually over 6 years aCI »196 

In the case of both labour turnover costs and the remedial 
training costs there w i l l be costs of on-the-job training to be 
added. 

On the basis described above tot a l maintenance costs of t r a i n ­
ing over a 6 year period = £199 + £1 ,295 . 

Total Costs of the Training Erogramme 

These are X + Y (+Z) = £700 + £905 ( + £ 1 , 2 9 5 ) « 

£1,605 + ( £ 1 , 2 9 5 ) . 

N.B. The on-the-job support training sessions, as proposed i n 
Appendix 4 would not directly disrupt the operation of the t o i l l . 
On three day shifts every f o r t n i ^ t , however, one or more of 
the top three m i l l floor jobs would be taken up by the operator 
i n the job below. The training officer estimated that up to 12 

such sessions may be needed for each job. On these occasions 
other m i l l personnel, including the foreman and shift manager^ 
w i l l be attempting to ensure that ihere are no adverse effects 
on production. Of the three occasions every fortnight when on^ 
the-job training take place, i t i s estimated that only i n one 
case - that when the finisher has to do 12ie roller's job and 
both the rou^ier and the reel operator have to move up - w i l l 
s h i f t output be endangered. I t i s inrpossible to estimate what 
the effect miglit be; but management can made a judgement based 
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on the conclusions to this Appendix as to what kind of effect 
would be tolerable given the expected rate of return. 
Trainers* salary costs fco? on-the-job training are incorporated 
i n the estimates. 
The estimated costs of training however exclude the costs of 
the on-the-job training support programme. I t i s also the case 
that because the m i l l i s operating below capacity at the moment 
"ttje time of operatives can be costed Into the programme at 
wages cost. I f the m i l l was working at f u l l rate, then training 
would either have to be undertaken as over-time which could 
boost costs by approximately 50?^ or during normal production 
hours. 

2. Estimating the Benefits of the Programme 
The estimation of benefits from redxiclng unscheduled down time 

i n the rod m i l l was made by measurement of opportunity costs i n the 
form of revenue foiregone. The method of calculation i s set out 
below. A l l calculations are made using 1971 data. 

Befinitioois 
The cost per hour of m i l l down time s= £(X + Y) 
Where X s= the gross revenue contribution form bar/ rod 

that would have been rolled but which cobbled 
i n the process minus the scrap value of 
cobbled material. 

Where Y = the added value that would have been produced 
by the m i l l i n -ttie noinnal running time avail­
able ( i f there had not been cobbles) minus any 
expenses that vary directly with tonnage (but 
excluding tonnage bonus which i s paid aaayway) 
and minus any contribution from alternative 
use of variable resources. 

The concept of revenue foregone which has been \ised to calcu­
late Y i s most valid i f the m i l l i s operating at or near capaci-ty. 
I t has been used because i n the lat t e r period this was believed to 
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be the case and is certainly the case now and probably also for the 
immediately focreseeable future. I f this was not the case then Y 
could be discounted and an additional factor Z introduced where Z sz 
a l l the incremental costs incurred i n running the m i l l far longer 
periods of time e.g. overtime payments, power, hi^ber maintenance 
charges, etc, i n order to make good the deficiency caused by 
unscheduled down time. 

Data 

The 1971 data on which the calculations are made i s as follows s-
1. Standard cost of each b i l l e t which enters the m i l l {i ton) = 

£ 2 1 . 

2 . Scrap value i s £15, ton % One scrapped ̂  ton b i l l e t i s 
valued at £ 6 . 5 0 . 

3* Cobbles cause on average I 5 minutes down time (4 per hour -
estimated from s h i f t data over 1 year). 

4 . ^iSoB sales revenue of a bar = £48 per ton 
The sales revenue of coiled rod = £52 per ton 

average value per i ton b i l l e t = £25 

5 , The m i l l throu^put rate i s 41*6 tons per hour for rod and 
64*07 tcms per hour for bar. 

6« Gross added valxie per ton: of bar = £48 - £42 = £6 

of rod « £37 - £42 = £10 

Calculation of X 
One hour down time a 4 cobbles 
Average gross revenue per b i l l e t processed = £25 

Average scrap value per b i l l e t = £ 6 . 5 0 . 

Therefore X = (4 times £25) 
4 times £6 ,50 ) « £74 per hour 
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Calculation of Y 
I f the m i l l had been running smoothly then aside f^om the 4 

bars that cobbled (equivalent to 2 tons of material), throu^put 
would have been 39 •6 tons of rod i n the hour and approjcimately 63 

tons of bar. 
Bie gross added value foregone per hour for rod i s 
39.6 X £10 = £596 

The gross added value foregone per hour for bar i s 
63 X £6 = £578 

Therefore X + Y (for Rod) = £596 + £74 = £470 per hour 
Therefore X + Y (for Bar) = £378 + £74 = £452 per hour 

Notes; 
1. From this contribution figure ideally ou^t to be deducted a 

small sum for direct power cost which are obviously not 
incurred i f the m i l l does not run. 

2 . An average gross revenue contribution has been calculated fOT 
X rather a specific one for rod and bar separately for ease of 
convenience. I t makes only a marginal difference to the 
calculation. 

In the period from October, I969, to September, 1970, there were 46 

weeks i n which either rod (21 weeks) or bar(25 weeks) were rolled. 
Over this period time lost on rod r o l l i n g because of stand cobbles 
was 45.5 hours and on bar r o l l i n g 22.3 hours (see Appendix I ) . 

The costs of this time lost were therefore: 
45.5 x £470 = £21,385 for rod 

and 22.5 x £452 = £10,094 for bar 

TOTAL: = £51,479 

I f i t i s assumed that liie variance frcm standard w i l l persist 
i n : ^ 46 weeks following, unless training takes place, the poten­
t i a l returns to training are £51,479 which discounted back over 1 

year gives £26,757. 
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The Cost Benefit Ratio 
Total estimated costs of training (assuming no 
maintenance costs) over one year = £1,605 
Total estimated benefits over 46 r o l l i n g weeks = £26,757 
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APPENDIX 8 

1. Ob.iective of ProCTamne 
To reduce time l o s t through Stand cobMes by 100% of adverse 

Taxiance from bud^ted tiiBe# 

Sub-ob.ie o tive s 

(a) to develop the r o l l e r as a trainer of his crew 

(b) to create the conditions for effective on-the-job 

trai n i n g 

(c) to develop i n a l l operatives a systematic approach 

to the i d e n t i f i c a t i o n of the causes of cobbles 

(d) to develop i n a l l operatives a pattern of behaviour 

designed to prevent the occurence of cobbles 

(e) to provide general operating knowledge f o r the 

r o l l e r , f i n i s h e r , rou^ier and main pu l p i t operator 

i n any areas of the plant where weaknesses can be 

agreed 

( f ) to increase the general knowledge on the operation 

of the m i l l f o r a l l operatives up to and including 

r e e l operators. 

"From the objective the following courses were designed: 

5 days on Instructional Techniques for the r o l l e r s 

2 days on Cobble Diagnosis and Cobble Prevention for 

roughers and then finishers and f i n a l l y (one 

day) f o r r o l l e r s 

2 days on Instructional Techniques f o r Main Pulpit 
Operators 
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2 day coarse (5) on "basic rod m i l l practice including 

practical work on guide setting and pass changing 

for a l l operatives up to and including r e e l operators 

The off-the-job courses vexe held over a period of e i ^ t weeks 

from March 6th to A p r i l 28th, ^^^2. S h i f t workers were taken o f f 

•Uieir s h i f t and put on 'days' for the duration of the courses they 

were to attend. No-one l o s t any wages during the off-the-joh 

training, 

2, At-*the-.io'b Oicaining - Design 

I n r e l a t i o n to achieving idie main objective ( i . e . a reduction 

i n tiiae l o s t t h r o u ^ stand cobbles) great emphasis had been placed 

i n a l l discussions with management on the importance of the at-iOie-

job training of m i l l operatives. I t was agreed with management that 

unless the at-the-job training was planned and carried out conscien­

tiously there was l i t t l e hope of achieving any diminution of time 

l o s t . The off-the-job courses were designed to prepare opeiratives 

both to give and receive at-the-job train i n g . 

The at-the-job training needs were i d e n t i f i e d by the r o l l e r of 

each crew as follows s-

(a) the r o l l e r conipared the performance of each operative 

on his team i n key tasks r e l a t i n g to the operative's 

own job and to two jobs above him i n seniority against 

a standard performance** 

(b) where an operative f e l l short of t h i s standard a 

trai3iing need was said to exist and that t h i s would 

be covered by at-the-job t r a i n i n g 

**Standard Performance - I t proved too d i f f i c u l t to establish measur­
able performance standards i n the key tasks and so we had to use 
the subjective assessment of the r o l l e r . The r o l l e r was asked to 
conrpare the performance of an operative i n a key task against the 
r o l l e r s own performance i n t h i s task. 3he assumption was made, 
not unreasonably, that the r o l l e r was the 'best' operative and 
that we would need to t r a i n up to t h i s standard. 
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^Kiis analysis was carried out by each r o l l e r during the course 

on Instructional Techniqties and i t was used to decide the main a t -

the-job training p r i o r i t i e s . These were as follows: 

(a) to t r a i n rou^iers i n tasks r e l a t i n g to the job of 

rou^iing 

(b) to t r a i n reel operators i n tasks r e l a t i n g t o : 

( i ) main pulpit operation 

( i i ) the job of rougher 

(c) to t r a i n the furnace charger i n : 

( i ) main p u l p i t operation 

( i i ) r e e l operation 

3. At-the-.iob Trainim^ - Control 

A system of cards was used to control the amount and, hopefully^ 

the quality of the at-the-job training. Each card contained a des­

c r i p t i o n of the 'key points' to be covered duriaag the instruction on 

a particular task. These 'key points' were the summary of discus­

sion held between the r o l l e r s and Board trai n i n g s t a f f and the words 

used on the caxds were those of "Uie r o l l e r s . 

I t was expected l i i a t 13ie cards would be issued i n careful 

sequence by training stsiff to the r o l l e r s , they would execute 1 ^ 

instruction and return the card. The card would then be handed to 

the r o l l e r foreman who would check and confirm that the trainee 

could now do the task on the card. 

Ma;nagement agreed that the system of cards and the i d e n t i f i c a ^ 

t i o n of needs was an on-going process and that events i n the m i l l : 

job movements, labour turnover etc. might quickly make the present 

scheme redundant. 
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At-the-.iob Training 

C<Misiderable importance was attached to t h i s aspect of the 

train i n g programme and the early progress was disappointing. 

One week after issuing the Training Cards no progress had been 

made on one s h i f t , l i t t l e on a second, and a suspiciously large 

amount on the t h i r d . 

A few weeks lat e r a meeting was held to discuss the situation 

at which a l l members of the m i l l management were present. I t was 

agreed that the responsibility f o r progressing the system of at-the-

job t r a i n i n g should pass from the training s t a f f to the s h i f t 

manager, a l t h o u ^ the responsibility f o r instruction would remain 

wi-tti those trained i n instructional techniques. Under t h i s system 

the i d e n t i f i e d t r a i n i n g tasks were conrpleted. 

I t i s d i f f i c u l t to make a reasoned judgement about the quality 

of the at-the-job training. The system introduced was intended to 

be used to monitor progress and not to be used to coerce the 

instructors into carrying out tasks unwillingly, nevertheless, i t 

i s believed that one of the r o l l e r s completed t r a i n i n g cards without 

always having completed the instruction. There i s no evidence 

however, to suggest that this practice applied across the other 

s h i f t s , and on the whole i t i s accepted that much useful instruction 

was carried out. 
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APPENDIX 

Job Holder 

Summary of Time Allocated to Pre-paratlon and 
Implementation of Tcainlng 

Time silent on 

off-the-job Training 
Pormal 

Meetings 
Formal 

Discussions Preuaration 
Condticting 
or Attending 

I.S.I.T.B. 
Staff 
Training 
Instructor 

M i l l 
Manager 

12 M i l l 
Section 
Manager 

M i l l Day 
Foreman 

3 Shi f t 
MEUoagers 

Works 
Training 
Officer 

Guide 
Engineer 

5 Rollers 

5 Finishers 

3 Rou^iers 

3 Main 
Pulpit 
Operators 

less Senior 
Operatives 

2^ hours 

3-2 hours 

6 hours 

5 hours 

4 hours 

1 hour 

3 hours 

4 hours 

3 hours 

3 hours 

3 hours 2i hours 

2^ days 

4^ days 

2 days 

4 hours 

12 days 

3 days 

6 days 

6 days 

8 d^s 

55 days 
(up to 6.7.72) 

75 days 
(10.1.72 to end 
of off-the-job 
training) 
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APPENDIX 10 

CALCDIATION OP COSTS AND BENEFITS. POST - TRAINIIC 

The formulae suggested i n Appendix 7 for calculated costs and 

benefits were: 

Costs = X + Y 

Vhere: X s the cost of the analysis 
and Y = the cost of drawing up, organising and 

isxplementing the t r a i n i n g programme 
Benefits =s A + B 

Vhere A = The gross revenue contribution from bar/rod 
that would have been r o l l e d but which 
cobbled i n the process minus the scrap 
value of cobbled material* 

and B = The added value that would have been produced 
by the m i l l i n the normal running time a v a i l ­
able ( i f there had not been cobbles) minus 
any eacpenses that vary d i r e c t l y with tonnage 
(but excluding tonnage bonus which i s payed 
anyway) and minus any contribution from 
alternative use of variable resources. 

Costs 

Using the formola for costs t 

X = 700 

Y = 1,219 

X + Y = £1,919 

The oonrpany accountant provided the overall figure of £669 to 

cover the time l i s t e d i n Appendix 9* To th i s most be added the cost 

of the time of a member of I.S.I.T.B. s t a f f a l - t i i o u ^ the company did 

not pay for t h i s seirvice. This was assessed at £550 over the period 

January to A p r i l , 1972* There were no consumable expenses i n 

providing the t r a i n i n g except chalk. There were no obvious costs 

associated with the at-'ttie-job t r a i n i n g since there was no break i n 

i n production. A l l off-the-job tr a i n i n g was undertaken when the 
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m i l l was down because of shortage of orders. There weTO therefore 

no major opportunity costs. 
Benefits 

Bie or i g i n a l estimate of benefits was couched i n terms of the 

revenue to be derived from reducing l o s t time to standard. Wille 

this f a c i l i t a t e d the setting up of a 'target' f or trai n i n g the sim­

plest way to measure changes i n m i l l u t i l i s a t i o n which could be 

associated with t r a i n i n g was to measure the savings i n time l o s t pre-

and post-training. 

3)elays i n the implementation of the training programme have 

been explained i n the text* Tbe&e led to the declslcm to recalcu­

late the down-time estimate for the period imnediately p r i o r to the 

implementation of training i.e. from A p r i l , 197"! to end-Jtebruary, 

1972* ^IMs data i s simmiarlsed i n Tables 1 and 2 and indicates that 

over t h i s period there weare 11 r o l l i n g weeks f o r bar, 8 f o r colled 

rod and 27 when s t r a l ^ t bar and coiled rod were r o l l e d . Over th i s 

period of 46 weeks there was an excess of variance of time l o s t over 

budget at a l l points on the r o l l i n g l i n e of 314 hours of which 55 

hours was due to stand cobbles. 

The post trai n i n g data was calculated ftom A p r i l , 1972 to the 

beginning of March I973 (see Tables 1 and 2) . During t h i s period 

there were 45 r o l l i n g weeks I4 of which were on bar, 20 on coiled 

rod, and 11 mixed rod and bar r o l l i n g . 

The iarprovements between the two periods i s shown i n Tables 1 

and 2. T&ble 1 demonstrates that f or the m i l l as a whole there was 

an improvement i n stoppage time of 277 hours between the two periods. 

Table 2 indicates that 180 hours of t h i s was due to a reduction i n 

stand cobbles. I f these figures are reduced to an average s h i f t 

basis i n order to give comparability fcxr the d i f f e r e n t number of 



weeks and s h i f t s worked i n the two periods, an average iairprovement 

of 32 minutes per s h i f t overall i s shown between the two periods. 

Time saved on the reduction of stand cobbles contributed 23 minutes 

of t h i s . 

I f the average time saved per s h i f t i s calculated separately 

f o r rod, bar and nixed rod and bar r o l l i n g s h i f t s between the two 

periods and t h i s figure i s multiplied by the number of s h i f t s worked 

on each prodxict during the second period a t o t a l time saved can be 

calculated as i n Table 3 . I f the hourly revenue contributions from 

rod and bar r o l l i n g as calculated i n the estimates i n Appendix 7 are 

applied, and an average used f o r weeks when mixed rod and bar 

r o l l i n g took place, a t o t a l of £77j055 can be calculated as the 

amount * saved* between the two periods (Table 3 ) . 

The figure of £77^055 i n Table 3 almost certainly does not i n d i ­

cate the benefits associated solely with t r a i n i n g inputs. The con­

siderable improvement i n m i l l u t i l i s a t i o n between the two periods 

must be explained i n part by the change i n product mix. For exazaple 

there were maay more weeks devoted t o t a l l y to s t r a i ^ t bar or rod 

r o l l i n g i n the second period than i n the f i r s t . longer runs on cer­

t a i n prodxicts would be expected to give a lower incidence of stand 

cobbles. 

Support f a r the calculation that product mix may not account 

fo r a l l "ttie improvement, however, comes from the fact that there i s 

s t i l l a noticeable improvement i n u t i l i s a t i o n of 8 minutes a s h i f t 

even i f only weeks when hoUh bar and rod were r o l l e d are compared 

(Table 3)» 3n these weeks the economies to be obtained by larger 

runs would not be available. I f i t i s therefore assumed that t h i s 8 

minutes a s h i f t represented the minimum iiirprovement that could be 

positively associated with the influence of tra i n i n g then, when i t i s 
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applied to bar r o l l i n g and rod r o l l i n g i n the second period (1972/75)» 

a 'saving' of approximately 52 hours or 22 hours respectively i s 

evident. Vhen added to the 'saving' i n weeks when mixed bax and rod 

were r o l l e d (17 hours) and valued on the basis demonstrated i n 

Appendix there i s a benefit greater u t i l i s a t i o n between the two 

periods of £34t070 (Table 4 ) . This could be inferred to represent 

the minimum benefit from training. Discounted at 15?^ over 1 year 

th i s gives £28,960. 

The overall calculation can therefore be presented as 

Estimated Actual 

(£) f£ ) 

Costs 1,600 1,919 

Benefits 26,757 28,96O 

N.B. 1 . I n the calculation of benefits ihe approach A + B have 
used because during most of the post t r a i n i n g period 
the steel industry was again boOTiing and the m i l l 
operating at f u l l capacity. 

2 . The rate used f o r discounting was 1596 a year* This i s 
actually h i ^ i e r than the rate eacpected of a 
nationalised industry at the time (8?^) and i s very 
much higher than the actual return i n the steel 
industry over the previous 10 years. I t was however 
the rate recomoended by the then Prices and Incomes 
Board as a rate f o r the steel indtistry. 
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TABLE 3 

Analysis of Total Revenue gained by reduction of 
Stand Cobbles using average s h i f t improveiaent c r i t e r i a 

Product 
Number 

of 
Shifts 

Tijne saved 
per s h i f t 
(minutes) 

Total tiiae 
saved 

hrs. tains. 

Revenue 
per hour 
(A + B) 

Revenue 
Gained 

(a) (a X b) £(c) (a X b X c) 

Straigbt Bar 178 55 105 50 470 48,801 

Coiled Rod 245 11 44 55 452 20,156 

Mix of Rod 
and Bar 152 8 17 56 461 8,118 

Total Revenue Gained £ 77»055 

TABLE 4 

Ajnalysis of Total Revenue gained by reduction of Stand Cobbles 
bfl^f^d an Ag-hiTna-ted minimuin shi-Pt im-provement of 8 Hdnutes 

itoduct 
number 

of 
Shifts 

TiiDe saved 
per s h i f t 
(minutes) 

Total time 
saved 

hrs* rnins. 

Revenue 
per hour 
(A + B) 

Revenue 
Gained 

(a) (a X b) £(c) (a X b X c) 

Straight Bar 178 8 52 24 470 15,227 

Coiled Rod 245 8 25 44 452 10,725 

Mix of Rod 
and Bar 152 8 17 56 461 8,118 

Total Revenue Gained £ 54,070 
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Ma.ior c h a x a c t e r i s t i e s o f es tab l i s tapents 

1 . The s i z e o f e s t ab l i shmen t v a r i e d f r o m j t i s t over 1,000 eniployees 

t o over 6,000. !l!he number o f o p e r a t i v e s I n the works the re fo i r e 

v a r i e d a c c o r d i n g l y b u t n o t i n the s t r i c t r e l a t i o n s h i p . 

S i m i l a r l y the r a t i o o f j i m i o r o p e r a t i v e j o b s i n the works t o 

t o t a l j obs v a r i e d , 

2, Seme i d e a o f -ttie range o f j o b o p p o r t u n i t i e s i n the works can be 

o b t a i n e d frcm the f o l l o w i n g summaries o f the ma jo r o p e r a t i o n s 

o f the es tab l i shments* 

Es t ab l i shmen t 1 S t e e l scrap and a s m a l l e r amount o f p i g i r o n i s 

f e d i n t o f i v e open h e a r t h gas-fi3:ed and two e l e c t r i c a r c 

f u r n a c e s . Bie open h e a r t h f u r n a c e s were i n s t a l l e d i n 1950 the 

e l e c t r i c a rc i n 1958 and the soak ing p i t s i n I967. I n a d d i t i o n 

t o t h i s t he r e i s a cogg ing m i l l , a bar f i n i ^ i i n g department and 

a f i n i s h i n g and despatch bay i n -ttie m i l l s , 1!here i s a c o n t i n a -

ouB c a s t i n g p i l o t p l a n t and a vacumn de-gass ing p l a n t . 

Es t ab l i shmen t 2 There i s one b l a s t f u r n a c e p roduc ing 6,000 tons 

per week. Two m i x e r s . Seven open h e a r t h f u r n a c e s , s i x o f 

w h i c h were w o r k i n g . One 42" cogg ing m i l l . One 32" f i n i s h i n g 

and r o u ^ i i n g m i l l , A s h o t - b l a s t p l a n t and a s low g r i n d i n g 

p l a n t . The works m a i n l y manofactures bar and b i l l e t s , 

E f l t ab l i sbmen t 3 There i s a coke w o r k s , t h r e e b l a ^ t fua?naces, ( two 

were i n tise a t the t ime o f t he v i s i t ) , f i v e open h e a r t h f u r n ­

aces and two m i x e r s , a cogg ing m i l l and two p l a t e m i l l s (one 

m i l d and one heavy) and two p i p e m i l l s (20** and 44"). 

Eatab l i shmen t 4 ftere i s a m e l t i n g shop ( w i t h s i x open h e a r t h 

f u r n a c e s ) , a ba r m i l l , a l i ^ t s e c t i o n m i l l , a p l a t e m i l l and a 

r o d m i l l . 
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Bstab l i sha ien t 5 I h e r e are two coke oven p l a n t s , f o u r "blast 

f uxnaees , tcnxr open h e a r t h s t e e l p l a n t s , an e l e c t r i c f u r n a c e 

s t ee lmak ing p l a n t , a bas ic oxygen s t ee lmak ing p l a n t , two h o t 

r o l l i n g heavy n d l l s and two s t r i p m i l l s * 

E s t a h l i s h g g n t 6 B ie re were th ree b a t t e r i e s o f coke orvens, f o u r 

b l a s t f u r n a c e s , two l o e l t i n g shops o i ^ w i t h 6 funaaces and 

i t o e e l o i n r s the o t h e r w i t h th ree f u r n a c e s and one m i x e r , a 

15" and 32" s e c t i o n m i l l f e d f r o m a 42" cogging m i l l , a r o d 

m i l l and a p l a t e m i l l . 

E s t ab l i shmen t 7 There was a m e l t i n g shop w i t h 7 bas ic f o r i i a c e s , 

a s e c t i o n and b a r r o l l i n g m i l l from w h i c h were made r a i l 

s l e e p e r s , f i s h p l a t e s and base p l a t e s * 
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APEBKDIX 2 

A d e s c r i - p t i o n o f the l a b o u r market areas i n w h i c h the e s t a b l i s h m e n t 
OTjerated 

1 • One o f the c r i t e r i a w h i c h formed the b a s i s f r o m w h i c h the 

e s t ab l i shmen t s were s e l e c t e d was the type o f l a b o u r marke t areas i n 

w h i c h t h e y opera ted . The r a t i o n a l e beh ind t h i s was s i m p l e , i t o t 

v o l u n t a r y m o b i l i t y i n and oa t o f the e s t ab l i shmen t w i l l be p a r t l y a 

f u n c t i o n o f l o c a l and n a t i o n a l economic c o n d i t i o n s as w e l l as o f 

c o n d i t i o n s w i t h i n the es tab l i shment* Given the l i m i t a t i o n s o f -&e 

sample i t was i m p o r t a n t t o a t l e a s t c r ea t e an awareness t h a t any 

conmon c h a r a c t e r i s t i c s o f wastage observed migh t p o s s i b l y r e f l e c t 

s i m i l a r i t i e s i n l o c a l l a b o u r market f a c t o r s * ^ 

2, A l l o t h e r t h i n g s b e i n g e q n a l , p o t e n t i a l m o b i l i t y i n and o u t o f 

the e s t ab l i shmen t s s t u d i e d w o u l d be e f f e c t e d by the range o f a l t e r ­

n a t i v e j o b o p p o r t u n i t i e s w i t h i n reasonable access o f the res idence 

o f the w o r k e r . The f i r s t de te rminant o f t h i s range o f o p p o r t u n i t i e s 

i s the s i z e o f the l o c a l l a b o u r market a r e a : i f i t i s s m a l l the 

chances are t h a t t h e r e w i l l be f ewer j o b o p p o r t u n i t i e s w i t h i n i t * 

The second i s the s i z e o f the s t e e l i n d x i s t r y e s t ab l i shmen t i t s e l f i n 

r e l a t i o n t o the l o c a l l a b o u r market* I f the l o c a l s t e e l works p r o ­

v i d e a v e r y h i ^ p r o p o r t i o n o f l o c a l jobs t h e n t h i s c u t s down on 

o p p o r t u n i t i e s elsewhere* The t h i r d de t e rminan t i s the number and 

range o f j o b s p r o v i d e d by o the r e s t a b l i s h m e n t s ; i f the o t h e r l o c a l 

j o b oppcKTtunities a re l a r g e l y f o r females o r are l a r g e l y f o r c e r t a i n 

t H T K ^ A o f wo3±iers ( c r a f t s k i l l e d ) t h e n aga in the l o c a l m o b i l i t y 

p o t e n t i a l o f the t i n - s k i l l e d workeirs i s d imin i shed* 

* f n i i s does n o t o f course I m p l y t h a t any g e n e r a l i s a t i o n f r o m t h i s 
d a t a can be n n i v e r s a l l y extended t o the i n d u s t r y b u t o n l y t h a t the 
b a s i s i s more f i r m l y s e t f o r f u r t h e r work w h i c h m i g h t e s t a b l i s h 
these g e n e r a l i s a t i o n s * 
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3, W i t h i n these g e n e r a l c o n s t r a i n t s , however, m o b i l i t y w i l l a l s o 

be i n f l w n c e d by changes i n demand and supp ly c o n d i t i o n s over t i m e , 

B ius i t i s argued t h a t when the l o c a l l abou r market i s " t i g h t " , as 

measured by low unemployment r a t e s o r a h i ^ r a t i o o f r e g i s t e r e d 

vacancies t o unemployment then the p r o p e n s i t y o f workers t o q u i t 

v o l u n t a r i l y i n search o f b e t t e r j o b o p p o r t u n i t i e s w i l l be h i ^ i e r , 

A r e l a t e d , b u t l o g i c a l l y d i s t i n c t , argument t o t h i s i s t h a t e s t a b ­

l i s h m e n t s o p e r a t i n g i n " t i ^ t " l o c a l l a b o u r market c o n d i t i o n s w i l l 

have h i ^ i e r r a t e s o f wastage t h a n those i n areas o f l a b o u r market 

" s l a c k " , a s , f o r example, measured by h i ^ unemployment r a t e s , 

4« I n f o i r m a t i o n was ob ta ined f r o m the r e l e v a n t o f f i c e s o f the 

Department o f BDployment and P r o d u c t i v i t y about the s i z e o f l a b o u r 

marke t , the p a t t e r n o f employment, the supply/demand p o s i t i o n f o r 

l a b o u r , the p e c u l i a r i t i e s o f the l a b o u r market and the problems i n 

f i n d i n g employment f o r young people i n the v i c i n i t y o f Mhe 

e s t a b l i s h m e n t . I n t h i s Appendix the i n f o r m a t i o n i s p resen ted i n 

t a b u l a t e d f o r m w i t h b r i e f cinmaent. 

Size o f l a b o u r market (Table 1) 

ISals was e x t r e m e l y d i f f i c u l t t o measure f o r a l l the e s t a b l i s h ­

ments p a r t i c u l a r l y i n r e l a t i o n t o the l a r g e r catchment areas as the 

t r a v e l t o work p a t t e r n s were complex. Es tab l i shments 1, 2, 3ff 4 and 

5 had immediate l abou r market areas o f v e r y s i m i l a r s i z e , A l t h o u g j i 

no f i g u r e i s p r o v i d e d f o r the t o t a l catchment a rea o f e s t a b l i s h m e n t 

4 vas l i k e l y t o be i n the 100,000 r a n g e , IQie t o t a l l a b o u r marke t 

a rea fcfr e s t a b l i s h m e n t 5 was more d i f f i c u l t t o judge because o f v e r y 

e x t e n s i v e t r a v e l t o work p a t t e r n s . Es t ab l i shmen t 7, l o c a t e d i n a 

v e r y r u r a l a r e a , r e c r u i t e d a v e r y h i ^ p r o p o r t i o n o f i t s w o r k f o r c e 

f r o m the immediate l o c a l i t y . 
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A v a i l a b l e a l t e r n a t i v e employment o n n o r t u n i t i e s ( ^ b l e 2) 

W i t h one e x c e p t i o n the s t e e l i n d u s t r y dominated the l o c a l 

l a b o u r market i n employment terms a c c o u n t i n g f o r between o n e - f i f t h 

and o n e - h a l f o f male jobs* I n the l a b o u r market areas o f e s t a b l i s h ­

ments 5f 6 and 7 t h i s domina t ion was complete* The o t h e r e s t a b l i s h ­

ments had , however, some c o m p e t i t i o n f o r l a b o u r l a r g e l y f r o m the 

e n g i n e e r i n g i n d t i s t r y * P a r t i c u l a r l y i n the l a b o u r market a rea o f 

e s t ab l i shmen t s 5 and 6, t o a l e s s e r degree i n r e l a t i o n t o e s t a b l i s h ­

ments 3 and 4 and t o an even s m a l l e r degree f o r e s t ab l i shmen t s 1 and 

2 t he r e was c o m p e t i t i o n f o r l a b o u r f r o m o t h e r s t e e l i n d u s t r y 

es tab l i sh ioents* 

I n terms o f e s t ab l i shmen t s i ze the o n l y o t h e r m a j o r c o m p e t i t i o n 

f o r l a b o u r i n -ttie v i c i n i t y o f e s t ab l i shmen t s 5 and 6 was p r o v i d e d b y 

o t h e r s t e e l w o r k s , the r e s t o f the l a b o u r market b e i n g dominated by 

r e l a t i v e l y s m a l l f i r m s * Ss tab l i shments 1, 2, 3 and 4, were conrpeting 

w i t h o t h e r l a r g e e s t ab l i shmen t s f o r l a b o u r b u t t o g e t h e r the l a r g e 

works by no means coaoe^letely dominated the l a b o u r market* On a 

s m a l l e r sca le the same i s t r u e f o r e s t ab l i shmen t 7* 

TJnemplovment and vacancies (Table 3) 

The d e m a z i d / s t ^ l y p o s i t i o n f o r l a b o u r i n the immediate c a t c h ­

ment a rea o f the e s t ab l i shmen t s v a r i e d c o n s i d e r a b l y frcxai y ea r t o 

yea r f o r i n d i v i d u a l es tab l i shments* And , f o r any g i v e n y e a r , t he 

d i f f e r e n c e between es t ab l i shments i n d i f f e r e n t areas wa^ e q u a l l y 

marked* The l o c a l l a b o u r market p o s i t i o n has been c a l c u l a t e d f o r 

i n d i v i d u a l yea r s by use o f male unemployment r a t e s and t he r a t i o o f 

numbers o f male unemployed t o vacancies r e g i s t e r e d - a measure o f 

the supply/demand r e l a t i o n s h i p * Thus , f o r example, i n I969 i n the 

l a b o u r market a rea o f e s t ab l i shmen t 1 t h e r e were 1*7 persons unem­

p l o y e d f o r eve ry vacancy a v a i l a b l e * I t shou ld be n o t e d t h a t 
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r e g i s t e r e d vacancies p r o b a b l y under -es t ima te the number o f j o b s 

a v a i l a b l e p a r t i c u l a r l y i n areas o f h i ^ employment where employers 

have l i t t l e p rospec t o f o b t a i n i n g s u i t a b l e candida tes f o r j o b s 

t h s x m ^ the exchange. 

The da t a i n Table 3 demonstrates the v a r i e t y o f l a b o u r market 

c o n d i t i o n s o p e r a t i n g over the t ime p e r i o d o f the wastage s t a t i s t i c s 

da t a c o l l e c t i o n . Es tab l i shments 3 and 4 are i n h i g h unemployment 

areas where the numbers o f unemployed c o n s i s t e n t l y o u t s t r i p the 

numbers o f v a c a n c i e s . Es tab l i shments 1 and 2 a re i n h i ^ ec^loyment 

areas and have c o n t i n u a l l y low unemployment r a t e s , w i t h the r a t e a 

l i t t l e h i ^ r <m average i n the v i c i n i t y o f e s t ab l i shmen t 1 • Y e t , 

measured i n terms o f unemployment/vacancies x ra t io the market appears 

t o be t i t t e r i n a rea 1 than i n area 2 i n p e r i o d o f h i g h 

uneinployment, l a b o u r market c o n d i t i o n s i n the v i c i n i t i e s o f e s t a b ­

l i shmen t s 5 and 6 are somewhat s i m i l a r a l i ^ o u ^ the unemployment/ 

vacancies r a t i o was g e n e r a l l y h i ^ i e r over t ime i n the l o c a l i t y o f 

e s t ab l i shmen t 5, Es tab l i shment 7 has ^ r e l a t i v e l y h i ^ r a t e s o f unem^ 

ployment and a v e r y h i ^ r a t i o o f unemployed t o vacanc ie s , a l t h o u g h 

i n p r a c t i c e the numbers i n v o l v e d are s m a l l . 

Other l a b o u r market c h a r a c t e r i s t i c s 

I n the v i c i n i t y o f e s tab l i shments 1 and 2 the t r a v e l - t o - ^ o r k 

p a t t e r n was v e r y complex. l a r g e numbers o f r e s i d e n t s t r a v e l oa t o f 

these areas t o work and p r o b a b l y co r re spcmding ly l a r g e numbers 

t r a v e l i n . For example, over h a l f o f the r e s i d e n t male e c o n o m i c a l l y 

a c t i v e p o p u l a t i o n i n the immediate l a b o u r catchment a rea o f e s t a b ­

l i s h m e n t 1 t r a v e l l e d ou t s ide o f t he a rea t o w o r k , and over one 

q u a r t e r o f the male r e s i d e n t s o f the e s t ab l i shmen t 2 a r ea d i d 

l i k e w i s e . I n these cases however, t h i s d i d n o t r e f l e c t t he l a c k o f 

j o b o p p o r t u n i t i e s f o r males o r young people as these were numerous 
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i n idle l o c a l area* Sinployment exchanges i n these areas r e p o r t e d 

t h a t t h e r e were no problems i n f i n d i n g employment f a r young workers* 

Th i s was l e s s t r u e i n e s t ab l i shmen t areas 5 and 6. I n b o t h 

these l a b o u r markets the s t e e l i n d u s t r y was f a r and above t he ma jo r 

employer n o t o n l y l o c a l l y b u t w i t h i n a w i d e r a rea . And the re was 

cons ide rab le t r a v e l i n t o the twonships where the works were l o c a t e d * 

Of the e s t i ^ t e d l abou r f o r c e employed i n the immediate a rea o f 

e s t ab l i shmen t 6 about o n e - t h i r d weire n o t r e s i d e n t i n the l o c a l i t y ; 

and , a l t h o u ^ i ^ e e s t ima te i s l e s s e x a c t , over o n e - f i f t h o f the 

l a b o u r f o r c e i n e s t ab l i shmen t area 5 t r a v e l l e d i n fT<m ou t s ide the 

immediate r e s i d e n t i a l zcme* There were no o v e r a l l shortages o f j o b s 

f o r young people i n e i t h e r o f these areas bu t a p a r t fxcm the s t e e l 

works the o p p o r t u n i t i e s were n o t g r e a t , l a r g e l y b e i n g c o n f i n e d t o 

s m a l l l i ^ t m a n u f a c t u r i n g i n d u s t r y * 

I n r e spec t o f e s tab l i shments 3 aaad 4 i t i s c l e a r t h a t t r a v e l -

to--work p a t t e r n s are more complex t h a n i n the v i c i n i t i e s o f e s t a b ­

l i s h m e n t s 5 a ^ 6* O p p o r t u n i t i e s f o r young people a r e , however^ 

v e r y much more r e s t r i c t e d n o t so much b y the l a c k o f o t h e r i n d u s t r y 

i n these areas b a t because o f the low p r o p o r t i o n o f employment 

g rowt t i i n d u s t r i e s and the consequent ly p r e v a i l i n g s l a c k l a b o u r 

market* 

Desp i te the h i ^ unemployment r a t e s and uneiig)loyment/vacaacies 

r a t i o there was r e p o r t e d t o be no problem i n p l a c i n g young people 

i n l o c a l i n d u s t r y i n the v i c i n i t y o f e s t ab l i shmen t 7* 
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Tables 1 - 7 . 
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A P P E N D I X 1 

Checkl i s t f o r 'background l o f o n o a t i o n 
t o "be aotea/obtaii ied when v i s i t i n g 
establishment. 



APEEKDIX 1 

CHBCKIilST POR MCKGHQUHD IMFQEmiTIOK TO EE NOmD/OKPAIM) 
WHEN YISITBC ESTABLISHMENTS 

1 . Note the emplo^naent size o f the establishment and the t o t a l 
nomber o f operatives and j t m i o r operatives eniployed, 

2 . Note the plants/departments o f establishment. 

IffiAINING OBJECTIVES 

5, T ra in ing p o l i c y and organisa t ion . How and who makes p o l i c y . 
How t r a i n i n g department i s organised. Who has r e s p o n s i b i l i t y 
f o r operative azid j u n i o r operative t r a i n i n g . 

BECRUBMBOT 

4 . Size and geography o f l o c a l labour catchment area f rom personnel 
or recmiitraent o f f i c e r , 

5 . Local tmemployment cond i t ions , p a r t i c u l a r l y the market f o r young 
people. Who are the f i r m s major competitors f o r young labour , 

6. How the f i r m r e c r u i t s Junior operatives f a t t r a i n i n g - r e l a t i o n s 
w i t h schools e t c . 

What i s the d e f i n i t i o n o f a j t m i o r operat ive d i r e c t entrant? 
Do d i r e c t entrants undertake any s e l ec t i on tests? 
Do j u n i o r operatives have any in t rodxic tory t r a i n i n g or education? 

8, Are t e s t s needed f o r any jobs (aduLt or j tonior)? 
Do jnn io r s have a chance t o s i t adu l t tes ts? 

roAimsC ORGANISATION AND MBTBOD 

9* What i s the cxcrrent j t m i o r operative scheme i n teisns o f : 

(a) who xmdergoes i t ? 

(b) when does the establishment r e c i r u i t f o r these schemes? 

(c ) how are the operatives selected ( t e s t s ) or screened? 

(d) why does the establishment r e c r u i t the number t h a t i s 
r e c r u i t e d i . e , why no t more or less? 

(e ) what are the components o f the t r a i n i n g prograzome i n 
terms o f l o c a t i o n , content and durat ion? 



2. 

( f ) i f there I s ^db r o t a t i o n - where and f o r how lon^? 

(e) a » there job descript ionB and proper job t r a i n i n g 
f o r jobs they do dxiring r o t a t i o n ? 

(h ) howf i f a t a l l y arc they supervised dxiring r o t a t i o n 
t r a in ing? 

( i ) i s there any d i f f e r e n t i a t i o n between soiae j u n i o r 
operative t r a i n i n g and others e . g . i n accordance w i t h 
when they were r e c r u i t e d (Easter or SuianiBr)? 
I f so, what? 

10» How Icaag has the j u n i o r operative t ra inee course been running i n 
i t s present form? 
Vhat aiaendioents have taken place - note p a r t i c u l a r l y pre-1964 
and post-1964 cond i t ions . 

11. I)escxribe t r a i n i n g centre f a c i l i t i e s i f any. How long has the 
Centre been b u i l t ? 

12. C i t y and Guilds 

(a) Vhat f a c i l i t i e s are there f o r j u n i o r operatives to take 
C i t y and Guilds? 

(b) Vhich and how many operatives do C i t y and Guilds -
Section I <- Section I I Advanced? 

( c ) Do any j u n i o r operative d i r e c t en t ry get f a c i l i t i e s fcxc 
t h i s ? 
I f so, what? 

15. Hote any f u t u r e plans f o r development 6 f j u n i o r operat ive 
t r a i n i n g , or proposed changes. 

FLACBffiMl' 

14. How are j u n i o r operative t ra inees placed i n departments? 
Kamely: 

(a ) I n t o what jobs can j u n i o r operat ives go ( i ^ e t h e r 
t r a i n e d or no t )? 
Are there spec ia l youth jobs or not? (Hote i f 
p o l i c y i s t o take any i n t o apprent iceship) 

(b) Are theire any jobs t h a t j u n i o r operative 
t ra inees go i n t o t h a t are not g iven t o j u n i o r 
operat ive d i r e c t entry? 



5. 

15» ( c ) Are there any age or other r e s t r i c t i o n s on where 
j u n i o r operatives can be employed i n the works? 
Vhat are these? 

(d) Are -ttiere ua i r t i cu la r j u n i o r operative promotion 
( s e n i o r i t y ) l i n e s which feed d i r e c t l y onto adu l t 
l i n e s or do j u n i o r operatives go s t r a i g h t i n t o a 
labour pool when -Uiey become adults? 

(e) When does s e n i o r i t y begin? 

HEtfAKDS 

16. How are j u n i o r operative t ra inees and j u n i o r operative di i rect 
entrants paid? 

(a) Hote r a t e s f o r t ra inees 

(b) Hote average earnings f o r 16 and 1? year olds 
i n works 

( c ) Note any f a l l - b a c k urates 

17« Note whether there are any f i n a n c i a l incent ives f o r j u n i o r 
operative t r a i n i n g , du r ing and a f t e r . 

18. Note any other p e c u l i a r i t i e s . 

TOCOMEaCTS TO BE OBTABIED I F POSSIBLE! 

1. Descr ip t ion o f the t r a i n i n g course f o r j u n i o r operative t ra inees 
and d i r e c t entrants - ccmtent and p l a n . 

2 . Any in -vorks assessment forms dur ing r o t a t i o n a l t r a i n i n g or 
experience a f t e r t r a i n i n g . 

5 . Any papers or tes t s given f o r s e l ec t ion or performance. 

4 . Any w r i t t e n p o l i c y statements. 



PAST i n CHAraER Y I 

A P P E N D I X 2 

Junior Operative 3^tervi6w Scshedule 



1 . 

APIENDIX 2 

CTA^.TB - JPNIOR OPEaRATTVE IMERVIEtf SCHEEfOLB 

Questionnaire No 

IHTORHATION ABOUT ESTABLISHMEM! 

THIS MOST BE CQMELEOED BEFORE INTERVIEtf CCTMBNCES 

Haioe o f 
Es t a b l i sbment 

Region 1 • Scotland 

2 . South-West 

5 , North-West 

4. North East 

3« North Hidlands 

6. Hidlands 

Ttds in t e rv i ew Schedule was used f o r Junicn: operative t r a inees . The 
Schedule f o r ' d i r e c t entsy ' was i d e n t i c a l t o pages 1 t o 12 o f t h i s 
copy (pages 13 onwards, were o f course excluded) except i n so f a x as 
questions 28 t o 41 were s l i g h t l y reworded because the d i r e c t entiry 
had not been t h r o u ^ t^e standaord j u n i o r operative t r a i n i n g 
programme. 

The in te rv iewers were asked t o place a t i c k i n the box associated 
wi-ai the answer. No boxes have been drawn i n t h i s Appendix as t h i s 
would be a time wast ing task . 



2. 

I am a member o f a team from the Durham Tfeivers i ty Business 

School which i s conducting a n a t i o n a l i n v e s t i g a t i o n i n t o the 

t r a i n i n g and employment o f operatives i n the I r o n and Stee l 

Indus t ry . The research i s f inanced by the I r o n and Steel 

Indus t ry fCraining Board. A l l the TTnions and companies concerned 

have been constilted and have given t h e i r suppc^t. 

I n the course o f t h i s research we w i l l be in te i rviewing 

large numbers o f operat ives , trade u n i o n i s t s , t r a i n i n g personnel 

and managers i n the i ndus t r y , seeking in fo rma t ion about t h e i r 

work and t r a i n i n g experience. A l l the people in terviewed have 

been selected a t random and a l l in te rv iews w i l l be c o n f i d e n t i a l . 

Ve therefore have no concern w i t h the i d e n t i t y o f the i n d i v i d u a l 

other than tha t he/she i s einployed i n the s t e e l i n d u s t r y . 



3 . 

DTIRHAK TJNIVERSITY BUSINESS SCHOOL 

I,S«I.T>B> RESEARCH 

Juxiior Operative In te rv iew Schedule 

1, How long have you been w i t h the company (continuous employment 
since the l a s t job? 

Less than 1 month 

1 month and less than 
3 months 

3 months and less iihan 
6 months 

6 months and less than 
1 year 

1 year and less than 
3 years 

3 years and less than 
5 years 

5 years and over 

2 , Occupation: Job T i t l e 

Coke making operatives 

Operatives engaged i n s l i n g i n g , raw 
ma te r i a l handl ing and s tacking -
i n c l u d i n g conveyor operat ing 

Operatives on road v e h i c l e s , 
i n c l u d i n g l o r r i e s , cranes, f o r k 
l i f t and boom t rucks 

Operatives on r a i l veh ic les 

Operatives on overhead cranes 

Operatives on b l a s t furnaces -
i n c l u d i n g p i g ca s t i ng and s i n t e r i n g 

Operatives on steelmaking processes 



5. Department 

4. 

Operatives on r o l l i n g m i l l s : 

- reheat ing fumances and soaking p i t s 

- heat treatment furnaces 

- r o l l i n g - i n c l u d i n g speed c o n t r o l 
operatives on co ld r o l l i n g and 
f i n i s h i n g 

- dress ing, i n spec t ion , q u a l i t y t e s t i n g 

Opearatives on pipe and tube making or 
other f u r t h e r manufacturing pricesses 

Varehousing, c u t t i n g , s t r a igh ten ing and 
despatching, dress ing, inspec t ion 
q u a l i t y t e s t i n g 

Operatives on f u e l and power services 

Operatives on screwing, d r i l l i n g , 
sawing azid other s emi - sk i l l ed machine 
or maintenance jobs , i n c l u d i n g 
craftsman's mates 

Operatives on general labour ing dut ies 

Iforainees 

Coke ovens ( i n c l u d i n g by-product p l an t s ) 

Blas t furnaces , s i n t e r p lants and ore 
preparat ion 

Steel meting shops 

R o l l i n g m i l l s 

A n c i l l a r y processes associated w i t h 
r o l l i n g m i l l s 

Forges and a n c i l l a r y processes 

Tubes, pipes and f i t t i n g manufacture 
( i n c l u d i n g coat ing) 

Other product ion departments 

Junior operatives not y e t a l loca ted 



5. 

Maintenance workers other than 
s k i l l e d craftsmen 

Warehouse, packers and despatch 
workers 

Road and r a i l t ranspor t d r ive r s 
and shunters 

4. How o l d were you when you f i r s t j o i n e d the company? 

Years 

Months 

5» How long have you been on f u l l product ion work? 
(where r e l evan t ) 

Months « , , « 

6, A t how many d i f f e r e n t tiiues have you been enrployed by t h i s 
company? 

once 

two times 

three times 

f o u r times 

f i v e or more times 

7, How long does i t take yoa on average to t r a v e l t o work? 
(door to door) 

13 minutes or less 

16 - 30 minates 

31 minutes - 1 hour 

Over 1 hour 



6. 

8. How much does i t cost you, on average per week, t o t r a v e l t o 
and f rom work? 

Less idian 1 0 / -

1 0 / - t o less than £1 

£1 t o less than £2 

£2 and over 

9. Have you always worked i n the s t ee l indus t ry? 

Yes 

Ho 

I F SO a?Q 9 THEH ASK 10 

10. How mai^ f i r m s outside o f the s t e e l i ndus t ry have you worked 
f o r ? 

1 . 

2 . 

5 . 

4 o r more 

1 1 . How long have you worked i n the s t e e l indus t ry? 

Years 

Months 

12. How many d i f f e r e n t works have you been essployed i n , i n the 
s t e e l indus t ry? 

Only t h i s one 

1 other 

2 otheirs 

3 or more 



7 . 

13« How long have you worked i n your present occupation? 
(I^EPINE OCCUPATION AS HIS PRESENT SPECIFIC JOB WITH THE ¥jm) 

Monies 

14» I s your job pa r t o f a recognised promotion l i n e ? 
(BE TEEPARED TO EXPLAIN AS BR335EPED) 

Yes 

No 

Don ' t know 

I F I I S TO U ASK 16. 17 AND 18, OTHERWISE GO TO ÊMPLOYMENT HISTORY' 

15. How long have you been on t h i s promotion l i n e ? 

Moni±LS 

16, How many jobs are there above you on the promotion l i n e ? 
( I f the l i n e s p l i t s count the minimum number o f jobs to the top 
o f the l i n e ) 

Number 

17. How many jobs a3:e there on the promotion l i ne? 

Number ««, 

18, Which jobs above you on the ladder have you worked on, a t one 
time or another? 

One above 

Up t o two above 

Up t o three above 

Up t o f o u r or more above 



8. 

EMPLOYMBKT HISTORY 

I F THE XM'mVlKWEE HAS BEEN THROUGH THE COMPAHY JUIJIOR OPERATIVE 
TRAINING SCHEME EITHER I N PART OR FOLL THEN STATE. "THE NEXT FEW 
QUESTIONS ARE ABOUT YOUR EXPERIENCE SINCE YOU COMPLETED THE COMPANY'S 
JUNIOR OPERATIVE T R A I N I K 

19. Wiat was the f i r s t job you had w i t h the ccmipany ( a f t e r you 
completed the t r a i n i n g prograMne)'? 

Job 

20. Vas t h a t job on a prca&otion l i n e ? 

Yes 

No 

Don ' t know 

21. How many d i f f e r e n t jobs have you had \f±ih t h i s company (since 
you coorpleted the programme)? 

1 job only 

2 jobs 

3 jobs 

4 jobs 

5 jobs 

6 jobs 

Over 6 jobs 

22. Have you always worked i n the same department (since you 
con^leted the programme)? 
( B E PREPARED TO DEFINE DEPAROMENT) 

Yes 

No 

I F NO TO 22 THEN ASK 23 AND 24. OTHERWISE GO TO 25 



9. 

23 • Vhich department was your f i r s t job in? 

24, I n hovr many different departments have you worked? 

2 

5 

4 or more 

EDTOAa?ION 

23. Which secondary school did you attend? 

Secondary Modem or eqtiivalent 

CoEsprehensive 

Technical School 

Grassser 

Other 

26# At what age did you leave school? 

Years 

Honl^ • • • • • • 

27. While you were at school did you obtain any G.C.E.'s, C.S.E.'s 
or any other educational qxialifications? 

Yes 

196 

IfiOBE AHD NOTE THE EDaCATIOML QTJALOTCATXOIB OBTAIMED 

C«S»E« 

Other (Specify) 



10. 

QT3ESTI0KS POR J . O . ' S HAVE BESSN amOUGH CCJMPAUY PROGRAMME OKLY. 
SmsSS THAT THESE Q U E S T I O N S BEUTE TO THEIR EXPERIEHCE SBJCE lEAVIHG 
THE PROGRAMME (IMCLTOIMG ANY ROTATIONAL T R A H J B G ' E X E E R I E K C E ' ) 

28. Since you completed the ccmpany training programme have you 
attended any college or farther education, technical college or 
any other educational institute? 

Yes 

l b 

IF NO THEN GO TO gOESTION 36 

29. What further education courses ha-ve you attended since you 
completed the pro^asnne? 
(iNCLTmE ALL EXPERIEraS WITH TEE COMPANY NOT JUST SINCE THE 
LAST TIME HE WAS STARTED) 

N,B._ DO NOT EN'iER VORKS BASEID COORSES 

30* (Was this coarse 

(Were a l l these cotnrses l a id on "by the cosaipany? 

Yes 

Ho 

Soine vere, Bam were not 

31 • Did the company send you on this (these) course(s) or did you 
volunteer? 

mom mt ACCURACY 

Sent only 

Volunteered only 

Some sent, some volunteered 

32« Could you estianate how many days of course you have attended 
over iiie past four years, or since you coiq)leted the training 
programmed? (whichever i s the shorter) 

IROMPPIWS WILL BE HECESSABY TO OBTAIN ESTIMATE 



11. 

33. Since you completed the training prograimie have you obtained 
any farther educational qualifications? 

Yes 

No 

34« Since you completed the training programme have you taken any 
of the following courses? 

(SHOW C ^ ) 
moKST poa PASS OR FAIL 

City and Guilds Taken Waiting 
Iron aiad Steel (being Passed iPailed for 
Operatives taken) results 

Part I 

Part n 

Advanced 

Other C. & G . 
(Specify) 

33* Since you ccm^leted the training prograimne have you obtained 
any other qualifications? (EXPAKD AS BEOEBED) 

Yes 

(specify) 

Ho 

36. Have you had any training or further education provided 
directly by the company? 
(EXPLAIN K)CATEa) IN THE CGMPAKt NOT AT TECHNICAL COLLIE) 

Yes 

No 

IF lES TO 56 ASK P O L I C I N G Q.TJESTIONS I N THIS SECTION OTHERWISE GO TO 
QUESTION 42 



12. 

37 • When did you have this training? 

Less than 6 months ago 

6 months to less than 
1 year ago 

1 year to less than 
2 years ago 

2 years to less than 
3 years ago 

Over 3 years ago 

38, Could you estimate how many days of training you have had, fo r 
each course? 

Course Ti t le No> of Bays 

TOTAL 

39. Over what period did the training take place? 

Ocmae Tpfl.iTiirt|Pf P^iod Weeks 

TOTAL 

40* Where did the training take place? Classify in to : 

Off the job 

At the job (supernumerary) 
(instructor) 
(special period) 

On the job (with some, but 
not a l l , of the *at-the-job» 
conditions present) 

On the job (with none of the 
•at-the-job* conditions 
present) 



13. 

41 • Was the purpose of the last piece of training that you had to 
enable you to : 

A, do your own job more e f f i c i e n t l y 

B, do the next job up the promotion 
ladder 

C, do another job involving promoticm 
but not on a ladder 

D* retrain for changes i n your 
existing job 

E, do another job (not involving 
promotion 

other reasons 

do no know parpose 

42, Have you had any training for your present job with the company? 

Yes 

No 

IP YES TO 42 

45 • Could you t e l l me where this training took place? 

Off the job 

At the job fsupemuBierary) 
(instructor) 
(special t i i e period) 

On the job (with some but not 
a l l of the 'at-the-job' 
conditions present) 

On the job (with none of the 
*at-the-job' conditions present) 

44* Marital status. Single or widowed 

Harried 



14. 

45. Age. 15 

16-17 

18-21 

22-26 

27-40 

41 + 

46, Information to be obtained from i3ay off ice 

Gross average current earnings i n present occupation, 
(average of last 6 pay weeks, excluding holidays) 



15. 

TRAIKDC (Junior Operative Scheme - *̂ -̂1Vâ nQes or TjcA-̂ neeft 

TO BE CHECKED WITH CQMPAUY HECORBS, THEREPGBE PLEASE MOOE K&ME OF 
BOT 

»a5ie following questions related only to your training under the 
conrpany's junior operative training scheme.* 

47 .A. Fur-aaer Education 

A1. Bid you attend a technical college or other inst i tute of 
further education under the oonrpany ŝ junior operative 
training scheme? 

Yes 

ISSo 

P"£ES ASK BEST OF gDESTIOHS IS MTS SBjCTIOH. OTHERWISE GO TO B. 

A2. Probe to discover 

Iteys of course attended 

Period corexed. •••• 

A5. Bid you obtain any qualif ication during IMs (these) 
course(s)? 

Tes 

No 

A4, What were the courses taken? 
(SHOW CAEB) 
BaOMPT 

City and Guilds Taken Waiting 
Iron and Steel (being Passed I^ailed fo r 
Opeorative s taken; He sul t s 

Part I 

Ptet I I 

Advanced 

Other C. & G« 
(Specify) 



16. 

B, Tiffining Off The Job At The Establishment 
(ggplaiTi «nff the Job') 

B1. Did you have any training or further education provided 
direct ly by the company under the company's junior operative 
training programme? 

(SOBBSS THAT TEES IS TRAINING NOT ACTUALLY "ON" or "AT' THE 
JOB) 

Yes 

No 

IF YES ASK BEST OF gPESTIONS IN THIS SECTION OTHERWISE GO TO C, 

B2, Probe to discover 

Bays of course attended 

Period covered (weeks) 

Bid you obtedn any further educational qualifications? 
(SPBCIFT) 

Yes 

No 

C. Training At Or On The Job 

C1» Bid you have any other training? 

Yes 

No 

IF YES ASK BEST OF CTESTIONS IN THIS SEiCTION OTHEBtflSE GO TO B, 

C2. Probe to discover whether a l l pre-conditions of 'at-the-job' 
training were present, 

Supermanerary 

Instructor 

Time Period 



17. 

I f so then t ick here • • • • • • 

and probe to discover 

Bays of training • • • • • • • • 

Bariod covered 

Otherwise note whether: 

One or two of the 'at-the-job* conditions 
were evident ( t ick) 

None of the 'at-13ie-bob' conditions were 
evident ( t ick) 

and 

Probe to discover 

Bays of training 
(on the job) 

Period covered 
(weeks) 

B, Bid you conrplete the training programme? 

Yes 

Ho 

How old were you when you conrpleted the training programme? 

Tears • • • • • 

Months • • • • • • • • • 



18. 

TRAINING (Junior Operative Scheme - er-^*1^"ftftg ^'^ ^ainees only) 

CHKCiaiST IP THERE AEE CCMPANY EECORBS 

Note name of boy • 

A. Further Education 

At Technical College or equivalent 

Bays of course attended 

Period covered (months) 

Further educaticaial qualifications obtained during course 

City and Guilds Taken Waiting 
Iron and Steel (being Passed Failed fo r 
Operatives taken) results 

Part I 

Part H 

Advanced 

Other C, & G, 
(Specify) 

B, Itotfaer Education 

At establishment or company training centre 

Bays of course attended 

Period covered (weeks) 

Further education qualifications 
obtained (Specify) 

Yes 

No 

C. TVfl.inlp^ o f f the .job at establishment 

Bays of training 

Period covered (weeks) 



19. 

B, Training at the .lob 

\ supernumerary) 
, instructor) 
time period) 

Bays of training 

Period covered (weeks) 

E» TVain-iTy on the .lob 

Bays of training • 

Period covered (weeks) 

F, Completed training (on the job) entirely i n accordance with 
company scheme* 

Training (on the job) varied from company scheme. 

G. Age at which cc»itpleted company J*0« training programme. 

Tears 

Months 



PAKP i n CHAPTEK VI 

A P P E N B I X 3 

Tables 1 - 2 1 . 
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PART 17 CHAPOER V I I 

A P P E H B I X 1 

Ptoblem Solving and Investzoent Appraisal 
approach to t r a i n i n g . A guide f o r the 
G a i n i n g O f f i c e r , 



APPEKmiX 1 

PROBIEM SOLVING AND DrVESTMEUT APPRAISAL APPROACH TO TRAINING 

A GUIPE FOR THE TRAINING OFFICER 

Preface 

The c e n t r a l purpose of t h i s monograph i s to provide a guide to the 

t r a i n i n g o f f i c e r , as external adviser or as a company employee, i n 

helping management solve human behaviour problems. The guide i s "based on 

work undertaken for the Iron and S t e e l Industry Training Board over the 

l a s t two years concerned with evaluating the use of investment appraisal 

of t r a i n i n g as a t o o l for the t r a i n i n g prac1;itioner. A f u l l report on 

t h i s work has been submitted to the Board. As the t r a i n i n g o f f i c e r may 

f i n d himself concerned with a v a r i e t y of problem s i t u a t i o n s the guide does 

not l a y down a cat e g o r i c a l step 1^ step approach but merely outlines the 

stages that might be followed. 

The monograph i s set out i n two parts. Part I contains a b r i e f 

discussion of the philosophy of the approach. Part I I , with Appendices, 

s e t s oiit the main guidelines. 

PART I - THE PHILOSOPHY 

THE ROLE O F T H E TRAINI>TG O F F I C E R / T R A I N I N G ADVISER I K THE ORGANISATION 

Tr a i n i n g i n the organisation can be divided into f i v e categories: 

INDUCTION 

INITIAL 

MAINTENANCE 

CHANGE 

DEVELOPMENT 

The c r e d i b i l i t y of t r a i n i n g , * i n industry has so f a r l a r g e l y been 

Iwiilt on the t r a i n e r s * r o l e i n induction and i n i t i a l t r a i n i n g . The r o l e 

c f the t r a i n i n g o f f i c e r i n r e l a t i o n to the problem solving or cost benefit 

approach, howeveri r e l a t e s to the three l a t t e r categories (maintenance, 

*An assumption based on the observation of the a^-ithor of the 
I r o n aiid S t e e l and s e v e r a l other i n d u s t r i e s . 
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change, development). The MAINTENANCE t r a i n i n g of the organisation i s 

defined as that which meets the needs of the organisation to maintain i t s 

standards. The f a i l u r e to maintain standards means that there i s a 

deficiency or problem the removal of which w i l l lead back again to 

standards. The CHANGE needs of the organisation i n respect of t r a i n i n g 

r e l a t e to the need to a l t e r s k i l l s , knowledge, attitudes to achieve a 

c e r t a i n adjustment required i n the oi'ganisation for improvement purposes. 

The DEVELOPMENT needs of the organisation i n respect of t r a i n i n g concern 

the o v e r a l l development of people i n the organisation with a view to 

t h e i r being prepared to meet s p e c i f i c changes and demands on them as and 

idien the need a r i s e s . 

Every organisation has at any p a r t i c u l a r time some maintenance, 

change and development needs. The problem for the t r a i n e r i s how to 

analyse these i n such a way that he can play a r o l e i n helping to meet 

them. For example, the existence of a problem ( a maintenance need) i n the 

organisation means that behaviour i s inappropriate i n some way. The 

t r a i n e r must analyse how and why, must endeavour to influence the behaviour 

hack i n the r i g h t d i r e c t i o n , must monitor the e f f e c t of h i s e f f o r t s on 

behaviour and ult i m a t e l y hope t h i s w i l l lead to the solution of the 

problem. 

IMPROVING EFFECTIVENESS O F T R A I N I N G S T A F F IN COMPANIES 

The objective of the development of the problem solving approach was 

t o f i n d a means of obtaining greater involvement of l i n e management 

with t r a i n i n g s t a f f . The hope was that t h i s approach would enable the 

t r a i n i n g adviser not only to show that tredning pays but, where desirable, 

to involve management i n the solution to problems so that i n future they 

might consider using the t r a i n e r i n seeking solutions to other problems. 

The philosophy of the approach might therefore be b r i e f l y stated as 

follows: 
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OBJECT - TO MOTIVATE MANAGEMENT TO USB TRAINING/TRATNER -

Br MEETING THEIR PERCEIVED NEEDS -

By HELPING TO SOLVE THEIR PROBLEMS IN AN INDENTIFIABLE WAY -

AND m PROVIDING EVIDENCE OP THIS OR/AND INVOLVEMENT I N THIS -

THOS PROVIDING CREDIBILITY FOR THE TRAINER -

THOS CHANGING MANGEMEKTT ATTITUDES -

THUS MOTIVATING MANAGEMENT TO USE TRAINING 

The ultimate c r i t e r i a f or effectiveness of t r a i n i n g s t a f f i n t h i s 

case i s the degree to which they can change the attitude of l i n e managers 

not only to t r a i n i n g as a "good" or "bad" thing "but to i t s use i n practice 

t o help them with t h e i r problems. I t i s argued that to demonstrate 

quantifiable outcomes from t r a i n i n g may i n some cases be s u f f i c i e n t to 

develop a change of attitude. There are many other cases, however, vrhere 

t h i s w i l l not lesui to any major change i n behaviour i n the l i n e management, 

only an extension of the goodwill towards t r a i n i n g * Much of the research 

evidence about attitude change serves to demonstrate that i t follows on 

a change i n behaviour i t s e l f rather than as commonly supposed the other 

way zunuid* 

MANAGEMENT EXPECTATIONS AND THE PROBLEM SOLVING APPROACH 

I t w i l l , hopefully, become c l e a r from the text below that the t r a i n i n g 

o f f i c e r may get involved i n a range of problem solving a c t i v i t i e s 

depending upon h i s a b i l i t y , h i s status i n the organisation and the 

att i t u d e s of management* Key questions here are: 

WHAT Kims OP PROBLEM CAN THE TRAINING OFFICER ADDRESS 

HIMSELF TO? 

WHO DEFINES THE PROBLEM AND UNDERTAKES THE PROBLEM 

ANALYSIS? 
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WHO DEFINES THE CONTRIBUTION THAT TRAINING CAN MAKE 
TO THE PROBLEM SOLUTION? 

Diffe r e n t answers to these questions w i l l provide di f f e r e n t d e f i n i t i o n s 

of the role of the t r a i n i n g adviser. On the one hand i t can be argued 

that every problem i s a t r a i n i n g problem because i t has associated with 

i t a required change i n human behaviour which, more often than not, 

requires some learning or re-learning. On the other hand i s the 

argument that the t r a i n i n g o f f i c e r should deal only with those prololems 

that are brought to him by the manager as perceived t r a i n i n g problems. 

There can therefore be no written r u l e s as t o the nature of the approach 

— so much w i l l depend upon the circumstances i n the compaxiy. The 

complexities that the t r a i n i n g o f f i c e r i s l i k e l y t o face i n t h i s respect 

are spelt out i n Part I I . 

THE RELATIONSHIP OF PROBLEM SOLVING TO INVESTMENT APPRAISAL 

The approach i s directed toxjards solving problems that r e l a t e to 

the "operating system". I n even simpler terms t h i s might be described 

as concern about production quantity and quality* I t i s clear, from 

the outset that, except i n the cane of a simple man/machine rel a t i o n s h i p , 

the influence of any i n d i v i d u a l or small group behaviour on output 

quantity or quality i s not l i k e l y t o be independent of other f a c t o r s . These 

fa c t o r s described as "supportive" i n Part I I are l i k e l y to be concerned 

with the system of r e l a t i o n s h i p s and the information and control system 

i n the organisation. 

I t i s the purpose of the approach to seek to i d e n t i f y human performance 

d e f i c i e n c i e s which are c r i t i c a l to the solution of problems. But whether, 

a f t e r t r a i n i n g has taken place with the objective of removing the deficiency 

i n behavioxir one can point at benefits that accrue i n f i n a n c i a l terms w i l l 

depend on Just how simple or complex the problem was and the degree to 

ftfliich i t i s r e l a t e d to any i n d i v i d u a l ' s performance i s o l a t e d from other 
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f a c t o r s . This i s discussed i n Part I I i n r e l a t i o n to the c l a s s i f i c a t i o n 

of problems by nature and cause. I t i s only here, necessary to point 

oat that i t w i l l often not be possible to sta t e c a t e g o r i c a l l y that a 

given output i s l i k e l y to be achieved as a r e s u l t of t r a i n i n g , exclusive 

of the influence of "other f a c t o r s , " I t i s c l e a r , equally however, that 

these "other f a c t o r s " also require changes i n behaviour i f they are to 

be influenced i n the right d i r e c t i o n although the status, a b i l i t y and/or 

expertise of the t r a i n i n g o f f i c e r might not always be s u f f i c i e n t to 

achieve t h i s . I n summary, i t i s frequently possible to demonstrate that 

a problem i s costing a l o t of money, that human s k i l l or knowledge 

deficiency i s c r i t i c a l l y r e l a t e d to that problem and that there i s an 

expectation of some considerable improvement i n the quantifiable aspects 

of that problem as a r e s u l t of t r a i n i n g to remedy the deficiency. 

PART I I - GUIDELINES TO THE APPROACH 

SUMMARISING WE OVERALL OBJECTIVES 

The o v e r a l l objective i s to develop an approach which might i n 

c e r t a i n cases enable quantitative benefits to be associated with t r a i n i n g 

with a»high degree of confidence v;hile simultaneously providing an a n a l y t i c a l 

problem solvi n g E^proach t o the establishment of t r a i n i n g needs. 

I n d e t a i l the aims may therefore be set out as follows:-

( a ) To attempt to r e l a t e t r a i n i n g more d i r e c t l y to desired 

performance changes i n the organisation. 

(b) To attempt to quantify the pot e n t i a l benefits to be 

derived from t r a i n i n g programmes i n order to give some 

guide to the management as to the possible r e s u l t s from 

such inputs. 

(o) To devise a system that would f a c i l i t a t e improved 

communications with the l i n e management of the 

organisation i n the a n a l y s i s of t r a i n i n g needs and the 
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implementation of the programme, 

(d) To t r y to bring out the degree of dependency of any 

t r a i n i n g input on the "supportive conditions" i n the 

organisation, these being defined as those conditions 

which need to be estab l i s h e d to make t r a i n i n g e f f e c t i v e . 

WHAT A PROBLEM SOLVING APPROACH MEANS 

Problem solving r e a l l y means taking a l o g i c a l and s c i e n t i f i c approach 

to the d e f i n i t i o n , a n a l y s i s , description and implementation of solutions 

to problems. The stages are as follows: 

1. RECOGNITION OP EXISTENCE OP PROBLEM 

2. DEFINITION OP THE PROBLEM. 

3. RESEARCH TO F I N D POSSIBLE CAUSES. 

4* MEASUREMENT OF FACTORS O F IMPORTANCE. 

5. GENERATION O F POSSIBLE SOLUTIONS I F CAUSE KNOWN 

OR: FRAMING O F HYPOTHESIS TO TEST DEEPER. 

6. STATEMENT OF ADVANTAGES AND DISADVANTAGES OP 

ALTERNATIVE SOLUTIONS PROPOSED. 

7. DEVELOPMENT OP USABLE PLAN BASED ON BEST SOLUTION. 

8. IMPLEMENTATION OF SYSTEM/PLAN/SOLUTION. 

9. MONITORING AND EVALUATION. 

-HOW T H I S RELATES TO THE MANAGERS J O B 

The approach i s s t r i c t l y l i m i t e d to problems that r e l a t e to 

production quantity and q u a l i t y . Problems pertaining to broader aspects 

of company management, marketing, finance, e t c . are therefore excluded. 

The manager concerned i s therefore the production manager. His major pre­

occupation w i l l be to maintain the standards of quantity and qu a l i t y of 

output and to make improvements (changes) when and vAiere p o s s i b l e . The 

broad d e f i n i t i o n of a problem i s therefore anything that stands i n the way 
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of adequate maintenance and improvement of output quantity and qu a l i t y 

desired by the manager. 

PROBLEMS THAT MANAGEMENT HAVE THAT TRAINING CAN HELP WITH 

Production management problems are l i k e l y to be diverse and complex. 

A s u i t a b l e c l a s s i f i c a t i o n might, however, be the following: 

SYSTEM OP Boundary disputes over r e s p o n s i b i l i t i e s 
RELATIONSHIPS Personality 
PROBLEBaS Leadership s t y l e s 

Group norms of behaviour 

PRODUCTION Production methods 
OPERATING Production sequence 
SYSTEM Equipment design 
PROBLEMS Allocation of tasks 

Estimating c a p a c i t i e s 
Production planning 

INFORMATION Timing 
SYSTEM Representation 
PHOBLEMS Content 

Methods 
Integration ( s t y l e s ) 
N e u trality (power) 

CONTROL Quality of decisions - c r i s i s or planned 
SYSTEM Adequacy of cost + quality standards 
PROBLEMS 

I t i s c l e a r that many production problems c l a s s i f i e d under "operating 

system" are l i k e l y to have ramif-i cations which r e l a t e to other categories 

i . e . the solu t i o n of the problem may involve changes i n the system of 

re l a t i o n s h i p s , i n the information system and i n the control system. 

Problems w i l l also vaiy i n importance i n terms of time, i n terms of impact 

on the organisation and i n terms of i n t e n s i t y as follows: 

TIME SCALE - Of immediate s i g n i f i c a n c e only 

- E f f e c t s i n short term 

- E f f e c t s i n long term 

SCOPE — Impact upon l i m i t e d sub-system only 

- E f f e c t s major part or a c t i v i t y of 

company 

- E f f e c t s whole organisation 
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raTENSITT - Relates to low budget/earner 

area 

— Relates t o area of moderate volume 

of costs 

- Relates to high operating costs 

I t should be c l e a r from the above that while problems w i l l have some 

necessary behaviour change associated with t h e i r solution the a n a l y s i s 

of what behaviour change i s required and what action might be taken to 

bring i t about i s often extremely complex. 

THE RELEVANCE OF THE PROBLEM SOLVING MO:0EL TO THE TRAINING OFFICER 

I f a problem can be recognised, defined and analysed i n terms of 

a l i s t of causes then these causes may be divided into those that 

r e f l e c t a d i r e c t or immediate deficiency i n human behaviour and other 

d e f i c i e n c i e s which may require changes i n behaviour but are more complex 

i n t h e i r bearing on the problem. They are also l i k e l y to involve changes 

i n management behaviour. Immediate or di r e c t d e f i c i e n c i e s w i l l r e l a t e to 

operatives and supervision and r e f l e c t behaviour which can be seen to ha-ve 

a d i r e c t e f f e c t on production quantity and qu a l i t y . Thus the problem 

approach can be s i m p l i f i e d as bejow: 

OBJECTIVE - TO SOLVE ONE PROBLEM 

ONE PROBLEM 

CAUSES 1 > n 

4̂  
IMMEDIATE OTHER 
DEFICIENCIES ^ DEFICIENCIES 
OP HUMAN FACTORS JMAN 

I P THESE IMPORTANT 
DETERMINE NATURE 
(KEY E L E M T S ) 

TRAIN TO REMEDY 
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I f the immediate and d i r e c t human d e f i c i e n c i e s appear to weigh 

he a v i l y i n terms of t h e i r contribution to the problem then the approach 

aims t o i d e n t i f y t h e i r s p e c i f i c nature i n terms of the key elements of 

the i n d i v i d u a l or in d i v i d u a l s jobs. Once these have been i d e n t i f i e d , 

t r a i n i n g needs can be ascertained and a programme developed and 

implemented. 

The diagram above i l l u s t r a t e s the approach i n r e l a t i o n to one problem, 

I t can be used to appraise the department's problems as a whole: 

OBJECTIVE - TO IDENTIFY ALL TRAINING NEEDS RELEVANT TO 
SOLUTION OF ALL PROBLEMS IN PRODUCTION 
DEPARTMENT 

PROBLEMS D E F I N E D AS D E V I A T I O N FROM STAI^DARD 

EACH PROBLEM CAUSED ANALYSED 1 ^ n 

FOR EACH CAUSE IMMEDIATE HUMAN FACTOR AND OTHER FACTORS WEIGHTED 

FACTORS ANAI.YSED I N TERMS OP' PERFORMANCE NEEDS FROM OPERATORS, 
SU P E R V I S O R S , I4ANAGERS, OTHERS 

D I V I S I O N O F PERFORMANCE NEEDS INTO D I R E C T T R A I NING NEEDS AND 
OTHER CHANGES I N BEHAVIOUR/SYSTEMS/PROCEDURES NEEDED ( I N D I R E C T 
TRAINH^G NEEDS) 

\ f 

D E V E I O P E D INTO PROGRAMMES AND COURSES O F ACTION AIMED AT 
S O L V I N G A L L PROBLEMS 

DETERMINING WHERE TO START 

J u s t ii^ere the t r a i n i n g adviser s t a r t s i n the organisation depends 

on the answers t o the following questions: 

ARE THERE RECOGNISED PROBLEMS ( i . e . RECOGNISED B^ T H E MANAGEMENT)? 

ARE THEY RECOGNISED ONLY I N T H E GENERAL SEIfSE ( i . e . LOW PRODUCTION) 
OR ARE THEY F A I R L Y S P E C I F I C A L L Y RECOGNISED AND D E F I N E D ( S I N G L E 
K A C H I N E S T O P P A ( ^ ) ? 
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HAVE THE PROBLEMS BEEN ADEQUATELY ANALYSED? 

ARE THE SOLUTIONS KNOWff/UNKNOWN? 

Thus the t r a i n e r may enter at any l e v e l i n the diagram belcwi 

PROBLEM(S) 

I r ^ L L 
RECOGNISED 

LARGELY 
UNRECOGNISED 

AS GEl^RAL 
PROBLEM 

ANALYSED 

aOLUTIONS 
KNOVIN 

NOT 
ANALYSED 

SOLUTIONS 
UNKNOm 

AS SPECIFIC 
PROBLEM 

ANALYSED 

SOLUTIONS 
KNOWN 

NOT 
ANALYSED 

SOLUTIONS 
UNKNOWN 

Wiere the problem i s well recognised, defined and analysed, and 

solut i o n s are known, the t r a i n i n g o f f i c e r i s l i k e l y to find himself 

c a l l e d i n because a t r a i n i n g solution i s already seen to be relevant. I f 

however there i s : 

( a ) A general problem vdiich i s merely recognised as a production 

defioien<^ or qua l i t y deficiency the cause of which i s not 

wel l defined 

or 

(b) A s p e c i f i c problem r e l a t i n g to a product process or manpower 

s i t u a t i o n the exact nature of which has not befen determined 



- 11 -

Then the t r a i n i n g o f f i c e r w i l l have to conduct h i s om a n a l y s i s 

of the s i t u a t i o n as outlined below. 

I n many cases the t r a i n i n g o f f i c e r w i l l f i n d that problems have not 

been f u l l y analysed a process which may be described as DEFINING the 

PROBLEM, i t s NATURE and i t s CAUSE. I t i s important that proper an a l y s i s 

should take place f or there i s a natural tendency to interpret the problem 

i n t r a i n i n g terms and to jump i n and undertake some kind of t r a i n i n g 

programme through a conventional job des c r i p t i o n / a n a l y s i s . Proper 

a n a l y s i s i s important so that: 

(a) The t r a i n i n g o f f i c e r addresses himself only to those 

aspects of the job which are r e l a t e d to the problem 

cause 

and 

(b) Supportive fact o r s on -which the problem solution i s 

dependant (and therefore the success of any t r a i n i n g also) 

are revealed 

I n summary the t r a i n i n g o f f i c e r ms:/ therefore s t a r t o f f completely 

"cold" i n a production cleparfcment s i t u a t i o n where there i s only general 

concern about performance or he may have h i s attention drawn to some 

s p e c i f i c human deficiency which can c l e a r l y be seen as af f e c t i n g output 

quantity and q u a l i t y . I n the f i r s t case he may have to undeiiiake a 

general performance appraisal leading to an evaluation of t r a i n i n g need 

and i n the l a t t e r case an an a l y s i s of a s p e c i f i c problem leading to a 

s i m i l a r evaluation. I n between these two extremes there i s a wide range-

of possible ways i n which the t r a i n e r may lead into the s i t u a t i o n . 

WHERE TO START - SOME COMMON DIl^^ICULTIES TO BE OVERCOME 

I n pursuing a problem solving approach the t r a i n e r w i l l com.monly come 

up against c e r t a i n b a r r i e r s * Such b a r r i e r s may e x i s t i f there are 
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negative answers to some or a l l of the following questions: 

1. I S THERE G O O D W I L L / I L L W I L L / I N D I P P E R E N C E TOWARDS T R A I N I N G ? 

2. I S THERE G O O D W I L L / I L L W I L L / I M I F F E R E N C E TOWARDS THE TRAINING O F F I C E R / 
A D V I S E R ? 

3. HOW WELL I S THE PROBLEM RECOGNISED BY T H E MANAGER(S) INTERVIEWED? 

4. HOW I S T H E PROBLEM P E R C E I V E D - AS A TR A I N I N G PROBLEM OR OTHERWISE? 

5. I S T H E PROBLEM ONE I N WHICH T H E MANAGER P E R C E I V E S THE TRAIN^ER AS 
HAVING NO ROLE OR SOME ROLE AT A L L ? 

6. I S T H E PROBLEM RECOGNISED AND D E F I N E D EQUALLY BY A L L MANAGERS AJMD 
SUBORDINATES? 

7. I F THERE ARE SOLUTIONS KNOWN ARE THEY ACCURATE i . e . THE RESULT O F 
REA L A N A L Y S I S , OR DO THEY REFLECT PREJUDICE? 

8. I F THERE HAS ALREADY BEEN ANALYSIS OF THE PROBLEM WHO HAS UNDER­
TAKEN I T AND WHAT STATUS DOES H E HAVE I N T H E ORGANISATION? 

- the absence of gcodvjill 

Whether or not a problem i s recognised, c e r t a i n general attitudes 

towards t r a i n i n g w i l l be held by management which range from an attitude 

of extreme goodwill, to indifference, to no goodwill at a l l . I f there i s 

no goodwill then i t i s very d i f f i c u l t to accomplish anything. With 

goodwill the advantages are abvious. But even with indifference there 

i s frequently scope for the t r a i n e r to bui l d up goodwill by undertaking 

a general performance appraisal which might lead to the better recognition 

and d e f i n i t i o n of problems. 

- recognition of the t r a i n e r ' s r o l e 

Even where there i s goodv/ill the t r a i n e r may come up against the 

common b a r r i e r that the manager does not see h i s problems as t r a i n i n g 
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problems i n the way i n which the word i s conventionally used. This 

may i n some cases be because the manager sees the t r a i n i n g o f f i c e r as some­

one dealing s o l e l y with s p e c i f i c types of off-the-job or on-the-job s k i l l s 

t r a i n i n g . I t may also be because the manager does not consider the 

t r a i n i n g o f f i c e r to be capable of analysing, i n depth, more complex, a t -

the-job, learning problems. I t may also be because the manager himself 

has not analysed the problem i n a systematic manner. More often than not then, 

however, there may be no problem recognised only i n the sense that the 

manager does not regard the problem as one relevant to the t r a i n e r . I n t h i s 

kind of s i t u a t i o n the t r a i n e r faces the challenge of communicating with 

management i n such a way that problems relevant to t r a i n i n g solutions are 

brought to the fore. 

OPERATING WITHIN THE OKGANISATIONAL CLIMATE 

I t has e a r l i e r been s t r e s s e d that the way i n which the t r a i n e r 

becomes involved i n the problem s i t u a t i o n or i s introduced into the 

company w i l l vary considerably. No matter what the manner of introduction 

the most important thing to be quickly developed and maintained i n the 

ensueing i n t e r a c t i o n i s the t r a i n e r ' s c r e d i b i l i t y i n the eyes or manage­

ment. Even i f the problem does not lend i t s e l f to a t r a i n i n g solution. I f 

through the exercise t r a i n i n g s t a f f can increase t h e i r c r e d i b i l i t y with 

management then something p o s i t i v e w i l l have been achieved. 

No matter what the l e v e l or type of problem the approach i s bound to 

n e c e s s i t a t e an i n i t i a l meeting with the senior management of the company. 

I t i s from t h i s point i n time that the c r e d i b i l i t y i s at stake. TiJhile 

t h i s meeting may have the purpose of exploring a general terms of reference 

and defining a s t a r t i n g point i t w i l l also enable the t r a i n i n g adviser 

to t e s t the organisational climate p a r t i c u l a r l y i f the oppoi^tunity i s 

given to meet a number of managers. An e a r l y assessment i s needed so 

that the approach with the best chance of success can be s e l e c t e d at an 
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e a r l y date. The t r a i n e r to achieve the maximum chance of success w i l l 

have to work with and through various people i n the organisation. Major 

f a c t o r s that w i l l influence the success of h i s intervention i n the 

organisation include: 

THE STYLE OF LEADERSHIP AND AUTHORITY 

WHETHER GROUPS IN THE ORGANISATION CO-OPERATE OR ARE COMPETITIVE 

THE GENERAL STATE OF COMMUNICATIONS 

THE STYLE OF PROBLEM SOLVING (WHETHER THIS IS DONE BY 
INDIVIDUALS OR BY GROUPS? 

Training to evaluate the main elements i n the organisation climate 

may therefore be an important part of developing the t r a i n i n g o f f i c e r i n 

a problem solving approach. This i s very important for although c h e c k l i s t s 

can be provided to cover various aspects of the approach t h e i r use i n a 

formal sense i s u s u a l l y undesirable and the emphasis must r e s t upon the 

personal a b i l i t y of the t r a i n i n g o f f i c e r to handle the s i t u a t i o n as i t 

emerges. A l i s t of f a c t o r s to look for both i n terms of the t r a i n i n g 

o f f i c e r ' s own interpersonal s k i l l s and h i s assessment of the climate i n 

the company i s given i n Appendix i . 

At another l e v e l a good understanding of the company and i t s orgaaiisation 

i s extremely u s e f u l i n e s t a b l i s h i n g c r e d i b i l i t y of the external t r a i n i n g 

adviser. The kind of knowledge that the t r a i n e r ought to have as background 

before h i s i n i t i a l conversations with management i s outlined i n Appendix 2. 

This considers the company as a business and describes main production and 

organisation parameters. This c h e c k l i s t i s not a diagnostic t o o l and 

cannot be used as such. I t i s merely a guide to the kind of information 

l A i c h , i f the t r a i n i n g o f f i c e r has at h i s f i n g e r t i p s before a v i s i t , w i l l 

enable him to hold a f u l l e r discussion v/ith l i n e management. I t i s the 

kind of information that might be kept "on f i l e " . 
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I n respect of any d i f f i c u l - t i e s there may be i n overcoming the manager's 

perception of %diat are and what are not t r a i n i n g problems there i s a need 

t o encourage the manager t o t a l k vridely about what may appear t o be none 

t r a i n i n g problems and some s k i l l i s needed t o ensure t h a t : 

(a) Problems are i d e n t i f i e d and agreed without necessarily 

the word problem being used i n the exchange • For 

example, a s t r a i g h t forward request f o r "aaiy problems" 

might w i t h many managers, lead t o an ea r l y closedown 

i n communications. Moreover managers w i l l then onTy 

ra i s e those problems which r e l a t e t o t h e i r perception 

of the r o l e of t r a i n i n g which may be l i m i t e d . 

(b) The opportunity should not be given f o r the manager 

t o close o f f any p a r t i c u l a r f u r t h e r l i n e of enquiry 

by the t r a i n i n g o f f i c e r showing an undue eagerness 

t o address himself t o a problem which while 

recognised has not been f u l l y defined. Many problems 

are dismissed as " t e c h n i c a l " or " r e s u l t i n g from poor 

raw materials" when i n r e a l i t y they r e l a t e f a i r l y 

d i r e c t l y t o human performance de f i c i e n c i e s . 

I f a f t e r conversations w i t h the management a large niimber of problems 

are revealed then the s t r a t e ^ may be e i t h e r t o : 

(1) Concentrate on one of these which appears t o be major 

t o the production quantity or q u a l i t y 

or 

(2) Cover a range of these r e l a t e d t o one department. 

Whichever option i s pursued the o f f i c e r needs t o ensure that he i s 

given the scope t o investigate the problem f u r t h e r among supervisors, s h i f t 

managers, and engineers. 
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SELECTING PERSONNEL IN THE ORGANISATION LIKELY TO BE OF ASSISTANCE 

The effectiveness of the t r a i n e r i n the problem solving s i t u a t i o n 

depends very much on h i s a b i l i t y t o use resources i n the organisation and 

t o communicate e a s i l y w i t h other parts of the organisation which might 

help i n the process of problem recognition, d e f i n i t i o n and s o l u t i o n . 

Among those l i k e l y t o be of assistance are: work study and human engineering 

personnel; accountancy and wages analysis s t a f f ( f o r costs and bonus r a t e s / 

systems); i n d u s t r i a l r e l a t i o n s personnel; union representatives; 

maintenance and t e c h n i c a l s t a f f ; q u a l i t y c o n t r o l s t a f f ; production planning 

and c o n t r o l s t a f f ; l i n e management; supervision as well as operatives. 

l^CIDING THE APPROACH 

As has been stated above the degree of e x i s t i n g problem recognition 

and d e f i n i t i o n w i l l determine the approach. Where there i s l i t t l e 

r ecognition of s p e c i f i c problems and an ov e r a l l survey i s Tindertaken i n 

r e l a t i o n t o a single production department t h i s might be accomplished 

w i t h i n a two or three day period and should cover the f o l l o w i n g : 

(a) A b r i e f review of available information t o ascertain: 

1. WHAT INFORMATION TS PREPARED FOR MANAGEMENT ON A 
REGULAR BASIS. 

2. WHAT IT SHOWS IN TH31MS OF OUTPUT, COST, YIELD, 
QUALITY, UTILISATION, THROUGHPUT VARIANCES OR 
OTHER EFFICIENCY MEASURES. 

3. WHAT OTHER INFORMATION IS AVAILABLE AND WHAT 
IT SHOWS e.g. SHIFT REPORTS, MAINTENANCE REPORTS, 
QUALITY TEST ROOM REPORTS, LOG BOOKS, MACHINE 
TIME, SCRAP CHECKS ETC. 

(b) An analysis of production performance c h a r a c t e r i s t i c s covering: 

1. THE STANDARDS, IF ANY, USED BY THE MANAGEMENT 
FOR CONTROL OF PLANT PERFORMANCE AS A WHOLE. 

2. AN ASSESSMENT OF WHETHER THE PLANT IS OPERATING 
NEAR THESE. 

3. A JUDGEMENT, I F THERE ARE NO WRITTEN STANDARDS, 
OP HOW THE MANAGEMENT DECIDES WHETHER PERFORMANCE 
IS ADEQUATE OR INADEQUATE. 
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4. THE KET FACTORS WHICH AFFECT PLANT PERFORMANCE 
CHARACTERISTICS. 

5, THE STANDARDS, I F ANY, FOR PARTICULAR PARTS OP 
THE PLANT e.g. DEPARTMENTS, STANDARD PROCESS 
TIMES, MACHINE TIMES OR STANDARD LOADING OR 
HANDLING TIMES. 

(c ) An analysis of areas of deficiency covering: 

1. WHETHER STANDARDS ARE BEING ACHIEVED. 

2. WHAT ARE THE MAJOR VARIANCES MOM STANDARDS. 

3. WHAT ARE THE MAJOR PROBLEM AF^AS RECOGNISED BY 
MANAGEI«T. 

CATEQORISITJG THE PROBLEM 

Most problems can be c l a s s i f i e d more or less quickly under one of the 

f o l l o w i n g headings: 

UTILISATION 

YIELD 

THROUGHPUT 

QUALITY 

Within these headings the problem may be fu r t h e r c l a s s i f i e d and 

ce r t a i n of the detailed questions that might be asked under each of the 

headings are given i n Appendix 3, I t can be seen from these, f o r example, 

t h a t while a v a r i e t y of reasons may exis t f o r poor u t i l i s a t i o n only a 

few w i l l be r e l a t e d d i r e c t l y t o the human performance deficiency at the 

operator l e v e l . 

ANALYSING THE CAUSES OF TKE PROBLEM 

Having i s o l a t e d the problem i n terms of the broad c l a s s i f i c a t i o n of 

u t i l i s a t i o n / t h r o u g h p u t / y i e l d / q u a l i t y and f u r t h e r defined i t s nat\rre by the 

use of the ch e c k l i s t i n Appendix 3 then possible causes of the problem 

may be i d e n t i f i e d . 

At t h i s stage i t i s also important t o i d e n t i l ^ which are the major 

and which are the minor f a c t o r s i n terms of t h e i r c o n t r i b u t i o n t o the 

problem and, f i n a l l y , i t i s also desirable t h a t a t t e n t i o n should 
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simultaneously be paid t o how each of these "causes" can be prevented i n 

the f i r s t place and prevented from happening again once the problem has 

occurred* 

Information on causes may be available from: 

— e x i s t i n g records 

— interviews of personnel 

— the gathering of e x t r a information 

E x i s t i n g records on downtime may identif^y the major areas where t h i s 

occurs. Data on q u a l i t y r e j e c t s may show an analysis by product of 

stage o f process and y i e l d s might be s i m i l a r l y calculated. 

I f information i s not r e a d i l y available t o i d e n t i f y causes then a 

process o f int e r v i e w i n g key personnel may be necessary. For example 

a problem may be i d e n t i f i e d as a ce r t a i n inconsistenoy i n q u a l i t y i . e . 

too hard or too s o f t , and the exact l o c a t i o n i n the process where t h i s 

a c t u a l l y occurs may not be defined. Thus an enquiry must be car r i e d out 

among relevant personnel t o determine the most l i k e l y places f o r t h i s 

process t o go wrong. 

A frequent a l t e r n a t i v e t o t h i s k i n d of enquiry i s t o set up an 

information gathering system or t o get operatives or supervisors t o 

make p a r t i c u l a r notes on job cards, record sheets or s h i f t reports 

r e l a t i n g t o the problem. This produces "hard" evidence. 

PSING PEOPLE IN THE ORGANISATION FOR ANALYSIS 

A f t e r an i n i t i a l appraisal of the s i t u a t i o n the t r a i n i n g o f f i c e r / 

adviser may wish t o encourage personnel i n the organisation t o help w i t h 

the analysis. This may be a suitable method of g e t t i n g involvement. I n 

t h i s respect the f o l l o w i n g questions seem t o be relevant: 

1, WHO CAN I GET TO DO THE ANALYSIS IN THE ORGANISATION? 

2, WHAT KIND OF TRAINING/PREPARATION DOES HE/SHE NEED? 

3, HOW MUCH SUPERVISION DOES HE/SHE NEED? 
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4» WHO I N THE MANAGEMENT I S IT DESIRABLE TO MOST INVOLVE? 

5. WHAT IS THE BEST WAY OP INVOLVING HIM/THEM? 

6. WHO ELSE MIGHT BE INVOLVED? 

7. OUGHT ONE TO SET UP A WORK GROUP? 

CLASSIFYING THE CAUSES OF PROBLEMS 

Qy t h i s stage i t w i l l be clear t h a t the basic problem has c e r t a i n 

major causes *diich become evident e i t h e r from the co n t r o l information 

produced or from the interviews w i t h those concerned wi t h the process. 

I f however the causes of problems have not become apparent then f u r t h e r 

enquiry may be necessary i n order t o weight possible causes i n terms of 

estimated importance and define the c r i t i c a l i t y of human performance 

deficiency i n r e l a t i o n t o these. Perhaps the most appropriate way f o r 

t h i s i n v e s t i g a t i o n t o be ca r r i e d out i s not t o eisk personnel d i r e c t l y 

about the causes of problems i n d e t a i l and t o weight them but t o seek 

a d e s c r i p t i o n of the way i n which the problem arises and the actions 

that can be taken t o prevent i t as w e l l ELS those actions t h a t must be taken 

once i t has occurred e i t h e r t o remedy the defect, or t o get production on 

stream again. This f a c i l i t a t e s a desc r i p t i o n of the key task elements 

perfonned, enables a judgement t o be made about the c r i t i c a l i t y of these 

in relation t o the cause of the problem and enables an assessment of the 

adequacy of the e x i s t i n g understanding o f what i s required and of the 

s k i l l and knowledge i n execution. This can be then used t o i d e n t i f y 

particular training needs among personnel inteiviewed. Moreover by t h i s 

method a more p o s i t i v e and possibly more honest response may be gained 

than "by a d i r e c t enquiry as t o 'causes* of the 'trouble*. This w i l l be 

particularly the case where the root of the trouble i s d i r e c t l y i n human 

behaviour. As a r e s u l t of the evidence c o l l e c t e d by t h i s process of 

analysis by d e s c r i p t i o n a procedure may be drawn up which everybody adheres 

to as a basis f o r a t r a i n i n g plan. Moreover and most importantly, an 
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assessment can now be made of whether the causes of the problem r e l a t e 

wholly t o a d i r e c t human performance deficiency or can be analysed under 

other headings r e l a t e d t o supervisory or management action. 

Hy t h i s stage i t ought t o be clear what areas of possible human 

deficiency e x i s t , where they are c r i t i c a l t o performance, which are the key 

elements of the job or jobs and most importantly, what i s the nature of 

deficiency i n performance of these tasks. I f records are kept of i n d i v i d u a l 

interviews then the nature of any s k i l l and knowledge deficiency r e l a t e d 

t o key elements of the tasks of personnel may be defined without any 

t e s t s . I f t h i s has not been the case however then some assessment of t h i s 

deficiency w i l l have t o be made at t h i s stage, 

PREPARING THE ACTION PLAN 

At t h i s stage i t m.ay be possible t o define the t r a i n i n g input. 

Situations where senior operatives or supervisors aie performing c r i t i c a l 

tasks i n a d e f i c i e n t manner are, however, d i f f i c u l t t o handle. Such 

problems can frequently be tackled by using such senior people i n the 

company as t r a i n e r s f o r s t a f f f u r t h e r down the l i n e or f o r new s t a r t e r s 

thus providing the excuse f o r thorough t r a i n i n g of the personwel themselves 

i n terras o f methods t o be employed. Key questions i n t h i s respect w i l l 

be: 

WHO IN THE COMPAl^ WILL TAKE RESPONSIBILITY FOR THE DEVELOPI-TENT 
OF THE PR0GRAI4ME? 

I S THIS THE SAME PERSON WHO WILL CONCERN HIMSELF WITH 
IMPLEMENTATION? 

I S IT CLEAR THAT THE PROGRAMME WILL BE RELATED TO OPERATING 
DEFICIENCIES? 

WHO WILL PROVIDE THE: 

ORGANISATION SKILL? 

TECHNICAL (TRAININCJ SKILL? 

CONTENTS SKILL? 

WHAT KIND OP TRAINING DO THE TRAINERS NEED I F ANY? 
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HOW BEST CAN THE PROGRAMME BE TAILORED TO PROVIDE THE 
LEAST HINBERENCE TO THE ORGANISATIONS DAY-TO-BAY MAl̂ OWER 
REQUIREMENTS? 

WHAT I S THE BEST WAY TO PRESENT THE PROGRAMME TO GET 
MAXIMUM ACCEPTANCE BY MANAGEMENT? 

ESTIMATING THE COSTS AND BENEFITS 

Measuring the Costs 

An elementally p r i n c i p l e can be applied t o measuring the costs of 

t r a i n i n g , t h a t i s whether there i s any r e a l opportunity cost involved i n 

e i t h e r the use of the time of a person being t r a i n e d or of the pferson 

employed as t r a i n e r . I f the person t o be t r a i n e d has t o be taken o f f the 

job and there i s no adequate replacement then the cost of h i s t r a i n i n g 

i s the cost of output foregone. This s i t u a t i o n , however, r a r e l y occurs, 

f o r u s u a l l y there are spare men who can take over; and i f the operative i s 

c r i t i c a l t o the output he i s u n l i k e l y i n any case t o be allowed by the 

management t o leave the s h i f t . I n these circiunstanoes he may be allowed 

t o undertake t r a i n i n g during overtime. The time of management or 

supervision, when u t i l i s e d i n t r a i n i n g , or indeed t h a t of the t r a i n e r 

himself can be costed i n at relevant salary or wage rates. Again, however, 

a key question must be whether t h i s i s not r e a l l y part of t h e i r job anyway 

and there are net r e a l opportunity costs. However f o r p o l i t i c a l purposes 

these costs w i l l u sually be incorporated. F i n a l l y t o be incorporated i s 

the time of the analyst and other s t a f f involved i n the analysis although 

the question of whether there i s any r e a l opportxinity cost f o r the t r a i n e r 

i s even more relevant here. 

Measuring the Benefits 

One of the most appropriate ways of estimating the saving of any 

q u a n t i t y deficiency by improving plant u t i l i s a t i o n i s by use of value 

added. This means m u l t i p l y i n g the estimated output foregone during the 

time period when the plant had h i t h e r t o not been used, by the value added 

by the product. Value added i s defined as the difference between the 
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sales price of output (at the end of the process) minus a l l bought i n 

materials. To t h i s ms^ be added any material w r i t t e n o f f as a r e s u l t o f 

the problem. The e s s e n t i a l benefit t o be saved here i s the estimated 

value of the product ruined minus the scrap value p r i c e . 

The use of value added f o r measuring benefits of reducing downtime 

i s l e g i t i m a t e as long as the works i s working at f u l l capacity. I f i n 

fact there i s under-capacity then of course the value of time may be 

ra t h e r d i f f e r e n t , f o r time l o s t can be replaced by working overtime or 

adding another s h i f t i n which case the costs of downtime are the costs 

associated w i t h producing the e x t r a output. The concept of value added 

i s explained i n more d e t a i l i n Appendix 4« 

I f the t a r g e t i s t o remedy de f i c i e n c i e s i n y i e l d or t o increase 

y i e l d then the estimate of benefit i s not t o be calculated on a value 

added beisis but on the gross sales value of the e x t r a output achieved. 

fChis i s because material has already been consumed i n the process and 

e x t r a y i e l d means no a d d i t i o n a l material consumption. This i s often 

something t h a t i s overlooked by management and can mean th a t r e l a t i v e l y 

small increases i n y i e l d can bring sub s t a n t i a l b e n e f i t s . This i s where 

the "gravy" on the p r o f i t s might come from. 

Increases i n throughput rates can be measiired at the value added of 

output achieved. 

I f no precise target can be set f o r the achievement of any t r a i n i n g 

input because of the incidence of other f a c t o r s then an a l t e r n a t i v e method 

may be employed which involves c a l c u l a t i n g what additioned benefit would 

be required to meet the costs of t r a i n i n g and p l a c i n g t h i s alongside what 

i s known about the c r i t i c a l i t y of the human performance deficiency analysed, 

mius i f i t i s clear t o management t h a t a human performance deficiency i s 

the chief among several causes of the problem and i t appears l i k e l y t h a t 

t h i s deficiency can be s u b s t a n t i a l l y removed by the t r a i n i n g action plan 
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then the expected iinprovement might be considerable even though there are 

other f a c t o r s at woz^« 

The b e n e f i t s from qu€0.ity improvement brought about by t r a i n i n g may 

not be so e a s i l y calculated i n f i n a n c i a l terms. A l i s t of the cost of 

q u a l i t y r e j e c t s i s given i n Appendix 5* The cost of scrap can be e a s i l y 

estimated because i t represents the difference between the sales price of 

the product and the scrap value produced. Other r e j e c t s i n the q u a l i t y 

process may however be more d i f f i c u l t t o quantify because many are re-worked 

60 t h a t the r e a l cost i s the re-working cost of the product. This again 

i s only a r e a l cost i f again the plant i s working near capacity and e x t r a 

f a c t o r s of production have t o be employed t o re-work the product. I n 

other C8iees the benefits may merely have t o be measured i n u n i t terms, 

f o r example, a reduction i n cost of the complaints monitored before and 

a f t e r or a reduction i n the precentage rate of r e j e c t s . 

IMPLEMENTING THE TRAINING PLAl^ 

A major p r a c t i c a l problem i n undertaking t h i s type of work i s t h a t of 

implementing on-, and o f f - t h e - j o b t r a i n i n g inputs. Because the approach 

endeavours t o pinpoint c r i t i c a l elements of jobs which need 'maintenance' 

a t t e n t i o n most of the t r a i n i n g i s l i k e l y t o be located i n - p l a n t . Thus 

there i s not only the problem of selecting shop f l o o r personnel suitable 

f o r development as t r a i n e r s and of trsdning them but also, and most 

importantly, t h a t of ensuring e f f e c t i v e implementation once the programme 

i s underway. An external t r a i n i n g adviser w i l l f i n d great d i f f i c u l t y 

i n p r o v i d i n g close supervision of actual t r a i n i n g inputs because of the 

time f a c t o r involved. This i s therefore an area i n which use may be made 

of the t r a i n i n g s t a f f i n the company and/or l i n e management. Au t h o r i t y 

and r e s p o n s i b i l i t y f o r t r a i n i n g implementation would seem t o rest w i t h the 

Morks management but some professional t r a i n i n g presence v x i l l u s u a l l y be 

aeoeBeary t o oversee the actual t r a i n i n g i t s e l f . 
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Casual observation would suggest t h a t the industry a^ a whole has 

not yet found the answer t o e f f e c t i v e on- or at-the-job t r a i n i n g . Methods 

of v a l i d a t i o n l i m i t e d t o l o g books, cards, etc. may at best be a form of 

e f f e c t i v e supervision of t r a i n i n g input but at worst may be merely a 

form f i l l i n g exercise w i t h l i t t l e r e a l meaning. Tlie chances of sound 

implementation w i l l vary tremendously w i t h d i f f e r e n t s i t u a t i o n s . A l l 

the t r a i n i n g o f f i c e r can do i s t o make forecasts of where the implementation 

i s l i k e l y t o be weak and t o take steps t o t r y and strengthen i t i n these 

areas. I f d i r e c t supervision i s not possible then regular v i s i t s t o ensure 

that basic elements of the progi*amme are being followed through w i l l be 

necessary. I t i s often the case th a t where a t t e n t i o n has been c a l l e d t o 

c e r t a i n human performance deficiencies there i s also scope f o r a broader 

attempt at implementing more formal t r a i n i n g schemes as w e l l as t a c k l i n g 

the p E i r t i c u l a r problems. 

THE MONITORING OF COSTS ÂTD BENEFITS 

The monitoring of programme costs i s f a i r l y e a s i l y accomplished as 

sessions and times involved can be logged. Evaluation of benefits however 

needs a 'before and a f t e r ' s i t u a t i o n . Here the length of time t o be 

taken i ^ i l l vary w i t h the nature of the process and the degree of s c i e n t i f i c 

v e r i f i c a t i o n needed. I t i s obviously the case th a t a great many other 

f a c t o r s w i l l . b e i n f l u e n c i n g the production s i t u a t i o n . Hopefully those 

t h a t might be expected t o have a random e f f e c t can be discounted. But 

other fac t o r s such f o r example the incidence of product mix which could 

have a s u b s t a n t i a l influence on the r e s u l t w i l l have t o be monitored also. 

Moreover other changes i n organisation, technology etc. w i l l have t o be 

noted. 

One method of evaluation frequently suggested i s the comparison of 

one s h i f t w i t h another a f t e r t r a i n i n g has been concentrated there. This 

i s u n l i k e l y t o be a r e a l i s t i c approaxjh, however, where management's 

preoccupation i s w i t h achieving improvement. 
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In summaiy, the analyst i s u n l i k e l y t o be able t o achieve the i d e a l 

before and a f t e r conditions and i n general may have t o content himself 

w i t h looking f o r broad changes i n the s i t u a t i o n over time. I n these 

circumstances what i s important i s that t r a i n i n g i s associated with an 

improving s i t u a t i o n i n terms of plant performance even i f no more d e f i n i t i v e 

r e l a t i o n s h i p can be established. 

A NOTE ON THE ABILITIES NEEDED BY TRAINING OFFICERS 

The approach places emphasis on c e r t a i n a b i l i t i e s and s k i l l s which 

may be rather d i f f e r e n t , at least i n emphasis, from those which the 

t r a i n i n g o f f i c e r i n h i s more conventional r o l e may need. The f o l l o w i n g 

a b i l i t i e s seem necessary t o undertake t h i s k i n d of work: 

(a) A b i l i t y t o recognise, i n t e r p r e t , analyse and use 

management control information, p a r t i c u l a r l y 

production control information 

(b) An a b i l i t y t o i n t e r a c t w i t h senior executives; 

( i ) S o c i a l l y 

( i i ) I n handling meetings 

( i i i ) I n conducting face t o face interviews t o 

determine problem areas 

( c ) A b i l i t y t o devise f a c t - f i n d i n g intervievjs w i t h 

management and shop-floor employees 

(d) A b i l i t y t o c o l l e c t , c o l l a t e and analyse any 

add i t i o n a l data needed 

(e) Sound knowledge of t r a i n i n g techniques and methods 

p a r t i c u l a r l y methods of c o n t r o l l i n g and evaluating 

on-the-job t r a i n i n g 

( f ) A b i l i t y t o understand the process of management 

development 

(g) Some understanding of work study, method study 

techniques 
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These a b i l i t i e s can be summarised i n terms of basic s k i l l and 

knowledge needs. 

1. S k i l l i n the method of approach t o problem solving. 

2. Knowledge of management s k i l l s and systems so that 

he can communicate e f f e c t i v e l y and analyse 

s i t u a t i o n s w i t h management. 

3- Knowledge and t r a i n i n g r e l a t e d t o understanding 

behaviour i n organisations, both group and 

inter-personal. 

KEY Î ACTORS IN SUCCESS OF THE APPROACH 

As w e l l as on the i n d i v i d u a l s k i l l s of the entrepreneur the success 

of the approach seems t o be heavily dependant upon the f o l l o w i n g major 

fact orS: 

1. The need t o adopt a professional approach t o 

senior executives and t o give no sign of being 

subservient, 

2. The need t o prepare a formal i n t r o d u c t i o n of 

the project t o l i n e rmmagers (i.-e. those that are 

being questioned) t o prevent misunderstanding. 

3. The need t o keep a close dialogue with, as opposed 

t o r e p o r t i n g t o , the senior executives who matter. 

4. The need t o ask "Who can stop the proje c t ? " He i s 

the one who must be kept informed and i f possible 

involved. 

5. The need t o be quick i n analysis and feedback 

report s . 

6. The recognition that i n terms of confidence and 

c r e d i b i l i t y a verbal report i s often much superior 

t o a w r i t t e n report ( t o the r i g h t manager). 
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?• The need t o keep reports short and s l i c k , containing 

only the absolutely relevant material. 

8. The need t o avoid at a l l costs threatening any of 

the senior managers i n the organisation by the 

r e s u l t s of the analysis and, eqijially desirable the 

avoidance of p r e s c r i p t i o n . 

9« The need at the e a r l i e s t stage possible t o 

concentrate action on the factors which involve 

management • 



APPENDIX 1 

I.S.I.T.B. TRAINING INVESTMENT APPRAISAL STUDIES 

CHECKLIST yOR IN-COMPANY BEHAVIOUR/INTERACTION 

Thd training adviser should be able to: 

!• Perceive h i s own behaviour 

2. Recognise what i s going on i n any i n d i v i d u a l or group meeting 

3« Choose the appropriate behaviour p a t t e r n 

IMPORTANT CIIARACTERISTICS AFFECTING PERSONAL CREDIBILITY 

1. Avoid p r e s c r i p t i o n 

2. Avoid a t t a c k i n g even i f threatened 

3. I f c o n f l i c t f i n d supporting ground t o avoid p o l a r i s a t i o n (importance o f 
summarising behaviour) 

4» Be action oriented (don't delay) 

5« Get involved " s o c i a l l y " 

6i Do not r a i s e expectations when the need i s not there - j u s t because of 
the f e e l i n g t h a t one ou^ht t o communicate 

7» Use emp£:,thy t o define expectations 

8* Watch and define reactions t o one's own behaviour - t h i s i s the best way 
of f i n d i n g out about ourselves 

9» Don't give excessive information 

10. Note the nyths and do not threaten them d i r e c t l y 

11. Avoid scoring f o r r e c o g n i t i o n or personal s a t i s f a c t i o n 

12. Avoid d e f i n i n g the problem narrowly. Where others do t h i s note the 
training o p p o r t u n i t i e s 

13» Hote d i f f e r e n c e s i n s i m i l a r i t i e s even when get agreement 

14« Build on approval and not j u s t counter-attack when disapproval 

GENERAL FACTORS AFFECTING IN^COMPANY CREDIBILITY AND EFFECTIVENESS 

1. Evaluate and choose c a r e f u l l y the people t o work w i t h i n the organisation 

2. Do not ignore key personnel 

3* Define t h e i r c a p a b i l i t i e s and motivation 

4> Decide how best to appeal to them 
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GENERAL FACTORS AMCTING IN-COMPANY CREDIBILITY AND EFFECTIVENESS (cont'd) 

5. Note the organisational climate - the degree of t r u s t and support and 
assess how i t i s l i k e l y t o e f f e c t your v/ork e.g. look f o r signs that 
there are axes t o grind, excessive negative feedback, s e l f p r o t e c t i v e 
a t t i t u d e s . 

6# B u i l d your work i n t o the company's system i f possible 

7. Limit the decision outcome of meetings so that they do not threaten the 
project and t o provide the maximum b u i l d i n g on points 

8. When t e s t i n g people t r y t o get them t o describe or demonstrate 
processes of action they take rather than threaten them with a t e s t 

9. Tiy t o ensure t h a t necessary upv^ards communication i s well supported 

10. D i s t i n g u i s h the perceptions of r e a l i t y from the r e a l i t y 

11. Try t o get people t o look f i r s t then t a l k because an i n v e s t i g a t i o n 
can be placed i n jeopardy i f hasty opinions given by managers are 
disproved 



APPEI'IBIX 2 

I>S.I.T,3.-TRAINING INVESTfMT APPRAISAL STUDIES 

PRELIimiARY CHECK LIST 

The aim of t h i s c h e c k l i s t i s t o c o l l e c t background data on companies 
which might be approached 

1. Name of company 

2. Ownership ( p r i v a t e or subsidiary, member of a group) 

3. I s the company ovmer managed? I f so by whom? 

4. Who would you deal w i t h i n an i n i t i a l approach t o the company? 

5. Company size (turnover and labour force f i g u r e . 

6. Which product(s) manufactured? 

7» Are there any rogue products/processes where yields/output i s lovj? 

8. What prop o r t i o n of t o t a l output value i s provided by each product? 

9« What are the r e l a t i v e values of labour/raw materials/manufacturing 
overhead i n the product? 

10. Does the company have regular reports on: departmental p r o f i t and l o s s ; 
product costs; standard cost variances? 

11 • Rough organisation chart 

12. I s the f i r m expanding/contracting/stable? 

13» Have there been any recent major changes? ( i n technology, manpower, 
u t i l i s a t i o n , e t c . ) 

14» How important i s q u a l i t y i n the product? 

15« Does the company p r a c t i c e preventative or t r o u b l e shooting maintenance? 

16. To what extent are operatives engaged i n maintenance and/or f a u l t 
diagnosis? 

17« Does the company have any recognised production problems i n terms of 
plant u t i l i s a t i o n , q u a l i t y , manpower, materials? 

l 8 . I s there good production c o n t r o l information avai-lable? 

19« What production performance c r i t e r i a i s used? 

20. How i s the labour force made up ( i n terms of operatives, craftsmen, e t c . 
rough proportions? 

21. Are there any key v;orkers i n each function? 

22- What i s the labour turnover r a t e , i s i t high f o r t h i s area? 

23, I s there much absenteeism? 

24« What s h i f t systems are employed ( i s there much overtime x-jorking)? 
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25» What role do operat ives have i n quality control? 

26. The number of operatives and others employed per s h i f t ? 

27« Brief description of payment system 

28. Is there t i g h t manning on a l l shifts? 

29* Has there been any work study? 

30. Who i s responsible f o r training? 

31. What t r a i n i n g s t a f f does the organisation/plant have? 

32. What previous tj^aining has been undertaken and vjhat t r a i n i n g systems 
are ongoing? 

33. Are there job descriptions? 

34» Have there been adequate assessments of t r a i n i n g needs? 

35« I f so how were these done (through job analysis, problem assessment)? 

36. Who undertook these assessments? 



APPENDIX 3 

I,S.I>T,B> TRAINING INVESTMENT APPRAISAL STUDIES 

CHECKLIST FOR FACTORS AFFECTING UTILISATION, YIELD, THROUGHPUT, QUALITY 

UriLISATION 

1. I s there aaeqiiate demand? 

2. ^Vliat i s the effect of the product mix? 

3. Are the bottle-necks caused hy limi t e d machine output capacity? 

4. Are bottle-necks caused by poor planning? 

5. Does the lack of manpower effect u t i l i s a t i o n ? 

6. Is there adequate materials a v a i l a b i l i t y ? 

7. Is materials handling a problem? 

8. Are machine speeds right? 

9- Are there obstacles from poor plant layout? 

10. What are the nature and causes of breakdotvns? 
11. Where i s the information that w i l l give me these ansv/ers? 

— Is.there a weekly or monthly prediction summary or 
report? 

— Is there a labour timesheet analysis? 

— V/hat information i s kept on the job cards? 

— What information i s there on s h i f t reports? 

— Are there machine u t i l i s a t i o n reports? 

THHOUGKPL̂  

!• Are machine speeds right? 

2- How much are machine speeds under operator control? 

3» Are there throughput rates specified? 

4* What are the origins of these rates? 

5« What are the key factors/procedures/operator action affecting throughput? 

XIKLD 

!• Where are the losses i n y i e l d at each stage of the process? 

2» How are they measured? 
i * What are the acceptable standards i f any? 
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DEFINITION OP ADDED VALUE 

SALES INCOMl 

MIUUS PURCHASES OF MATERIALS OR SERVICES INVOLVED IN PRODUCING 

ADJUSTED for CHANGES IN STOCKS AND W.I.P. 

EQUALS ADDED VALUE 

ADDED VALUE EQUALS 

; INCOMES OF EMPLOYEES 
PLUS ( i ) ( EXPENSES OF THEIR EMPLOYMENT 

PLUS-(ii) OTHER ADMINISTRATIVE EXPENSES 

PLUS ( i i i ) PROFITS 

1. Added Value can be used to measure the cost of downtime by multiplying 

the output foregone during the downtime period by the added value per 

u n i t . 

2. This w i l l only be the case where the company i s working at near f u l l 

capacity* Otherwise the cost of downtime w i l l be the extra costs 

incurred i n producing the material that would have been produced had the 

downtime not occurred. 
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QUALITY 

1. VHiere can I get the information from: 

- quality control department 

- Sales depai'tment 

- test department 

" production reports 

2* does the tests i f any? 

3, \!ho controls quality and i n particular how much control does the 
operator have? 

4, Is everyone avjare of standards? 

5. Is there adeq-uate feedback of control information? 

6. Is tiiere adequate control on ma,terial£ fed into the process? 



APPENDIX 5 

QUALITY REJECT COSTS 

1. Scrap 

2. Rework 

3» Revised production 

4. Additional handling f ? , c i l i t i e s 

5» Material shortages 

6, Higher W.I*P. costs 

7- Longer order book 

8* Cost of personnel and department 


