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SYNOPSIS

The paper outlines some of the views on the relationship between wor.k attitudes and pe~formance, an~ .exa~in~s
evidence derived from relevant research done in the mining industry. It ISsuggested that higher productivity within
any given system of mining can be attained if attention is p~id ~o the four f~c~ors that represent the CORE o~ human
work performance: Competence, Opportunity (or Organisation), Recognition (or Rewards), and Expectations (or
Enrichment).

SAMEVATTING

Die referaat gee 'n uiteensetting van sommige sienswy~es oor die ver~and tussen werknemershoud.ings en werk
prestasie, en ondersoek bevindings van toepaslike navorslng wat deur die mynboubedryf ond~rneem IS.Daar word
aan die hand gedoen dat hoer produktiwiteit binne enige gegewe mynboustelse~ bewerkstelllg kan .word as da~r
aandag geskenk word aan die vier faktore wat die ke~n van menslik.e werkprestasle vorm: bevoegdheld, geleentheld
(of organisasie), erkenning (of belonings) en verwagtlngs (of verryklng).

INTRODUCTION

It is not uncommon for unsatis-
factory levels of work performance
in a mine to be attributed, to a
greater or lesser extent, to unfavour-
able attitudes among officials and
employees in the mine. The poor
attitudes may be claimed to exist at
one or more levels in the organiza-
tional structure. At different times,
the charge may be levelled at mine-
workers, miners, shift bosses, mine
overseers, and sometimes even at
higher levels. If questioned on this
issue, it is likely that the managers
of the mines concerned would often
equate 'attitudes' with 'job satis-
faction', or similar concepts of
the way in which workers are
mentally disposed towards their jobs.

Such views are based on the fairly
prevalent assumption that there is a
direct causal link between the job
satisfaction and other attitudes ex-
perienced by individual workers on
the one hand, and their work per-
formance or productivity on the
other. Favourable attitudes are
commonly thought to result in a high
level of work performance. In fact,
it is sad, but probably true, that
management's interest in work atti-
tudes stems almost solely from their
belief that by improving attitudes
they can improve work performance.

The factual evidence supporting
this belief is extremely tenuous,
however, so far as both the mining
industry and industry in general are
concerned. The evidence suggests
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that there are no real grounds on
which to expect an improvement in
performance by improving in
the attitudes of employees. This
statement needs immediate clarifica-
tion. It does not mean (a) that work
attitudes are unimportant-they are
important in their own right, from
several points of view, but not be-
cause they are linked with product-
ivity, nor (b) that there are no human
factors that directly influence work
performance - there are, but in
mining at the present time they are
not attitudinal factors.

The aim of this paper is to outline
some of the views on the linkage
between work attitudes and work
performance, to examine some of the
evidence derived from relevant re-
search carried out in the mining
industry, and to propose a simple
model that should be held clearly
in mind when attempts are made to
improve productivity in mining by
getting the most from employees.

WORK ATTITUDES AND
WORK PERFORMANCE

Job attitudes and job satisfaction
in particular, have constituted a
central issue in the field of industrial
psychology for more than twenty-
five years. The emphasis on job
satisfaction has been so great, in
fact, that the lack of evidence of its
direct association with work perform-
ance is normally overlooked. Simi-
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larly, the dominance of interest in
job satisfaction has tended to obscure
other human factors that may be
more important to work performance
in certain circumstances.

The extensive volume of research
has provided grounds for a variety
of contrasting theories about the
place of job satisfaction in relation
to work performance. A review of the
literature suggests that most of these
views can be accommodated by one
or other of the four simple 'models'
described below.

Satisfaction-Performance Models

According to a common hy-
pothesis, various factors determine a
worker's job satisfaction, and work
performance is directly related to
this satisfaction. The factors are
sometimes considered to be intrinsic
to the work itself (such as job con-
tent, variety, opportunity, and so
on), or extrinsic (such as working
conditions, social benefits, remunera-
tion, and so on). On the basis of the
assumption that job satisfaction
determines work performance, at-
tempts have been made to identify
those factors about which manage-
ment should 'do something' to
improve job satisfaction and hence
work performance. This is the basis
of the old, and now largely dis-
credited, 'human relations' approach
to personnel management, but it
nevertheless still has strong support
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in some quarters. For example,
Herzberg's 'motivation - hygiene'
theory! is of this type.

It is interesting to note that,
despite the implication that atten-
tion to Herzberg-type 'motivators'
will improve work performance,
there is little factual evidence in the
research literature to support this
view. Herzberg himself, in the
initial formulation of the theory,
was cautious about the connection
between satisfaction/dissatisfaction
and work performance, and seemed
more concerned, and perhaps cor-
rectly so, about the need for attend-
ing to job satisfaction because of its
importance for other reasons, such
as the reduction in turnover and
improvement in mental health.

The research findings can be
confusing. There is evidence of
association between high satisfaction
and both high and low work perform-
ance, and similarly for low satisfac-
tion. As early as 1955, Brayfield and
Crockett2, after an extensive review
of the literature, arrived at two
conclusions: 'first, that satisfaction
with one's position. . . need not
imply strong motivation to outstand-
ing performance. . . and, second, that
productivity may be only peripher-
ally related to many of the goals to
which the industrial worker is striv-
ing'. A later review by Vroom3 was
equally pessimistic. He found that
the median correlation between job
satisfaction and work performance
in a large number of studies was
only +0,14. In other words, job
satisfaction could explain less than
2 per cent of the variance in job
performance.

Performance-Satisfaction Models

Work performance

Other factors

An alternative model, which
attempts to explain the inconsistency
in the connection between job satis-
faction and work performance,
simply reverses the direction of the
link between them. Instead of claim-
ing that an improvement in job
satisfaction results in better work
performance, it is contended that
high work performance is one of the
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factors, but not the only one, that
results in job satisfaction.

This approach permits a neat
explanation for the lack of close cor-
relation between measures of job
satisfaction and work performance
by conveniently contributing low
correlations to the presence of the
other considerations.

Although useful if interest centres
on 'job satisfaction', this model is
not helpful in explaining how work
performance can be improved, and
little research interest has been
shown in the model in its simple
form. However, the performance-
rewards model, which is described
later, is a development of the idea.
Pressure-far-Production Model

Another way of explaining the
poor association between job satis-
faction and work performance is to
postulate the presence of one or
more intervening variables, and to
attribute the lack of correlation to
variations in an intervening variable.
One such model has been proposed
by Triandis4, and, although it has
not attracted much attention and is
not generally well known, it may
have some relevance in mining.

;'f

/'

Pressure- for- production

Triandis suggests that the levels
of both job satisfaction and work
performance are determined by the
'pressure for high production' that

~
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is exerted on workers, either by their
superiors or by the circumstances in
which the work is performed. In
general, his view is that satisfaction
is greatest when pressure for pro-
duction is low, and that it decreases
and eventually culminates in in-
creasing dissatisfaction as pressure
for production increases. Meanwhile,
work performance varies non-linearly

Opportunity

Recognition

Fig. I-The output-job satisfaction
curve

with the increasing pressure.
Thus, as illustrated in Fig. 1, point

A represents a condition of very low
pressure for production with cor-
respondingly high satisfaction. Pro-
duction is low at this point, being
just sufficient to relieve the worker
of boredom and to satisfy his activity
drives. If there is greater pressure
for production, the situation moves
through point B to point C. Here,
work performance is very high and
satisfaction is still high. Pressure
increases beyond point C, however,
reduce satisfaction to such an extent
that production falls. At point D, the
worker feels indifferent (neither satis-

Satisfaction/ dissatisfaction

~
""

Work performance

fied nor dissatisfied) and does just
enough to permit him to 'get by'. If
pressure increases still further (for
example, if he feels the threat of
being discharged), his production
may rise to point E but it will be
accompanied by increasing dissatis-
faction. Under extreme pressure, say
under extremely dangerous condi-
tions where there is threat to life,
work performance may rise even
further, say to point F, but a slight
increase in pressure may increase
dissatisfaction to such an extent that
the worker refuses to continue with
the work and performance falls to
zero at point G. Triandis has pointed
out that, in practice, satisfaction/
dissatisfaction outside the range X Y
is not normally encountered, but
that within these limits it is possible
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to find high production accompanied
by both high and low satisfaction.
Triandis 'takes the position that the
ideal condition is one where the
workers are most satisfied and output
is highest at the same time' (that is,
at point C in Fig. 1).

With pressure corresponding to
point C in Fig. 1, work performance
is high, workers are satisfied, and the
situation has some long-term
stability. A somewhat higher per-
formance peak may occur at point
F, where pressure for production is
very high and workers are dis-
satisfied, but the situation is likely
to endure for only a short period of
time.

Although a search of the literature
has not revealed any empirical
support for this model, it seems to be
worthy of further research. If correct,
it implies that there are certain
pressures that will ensure optimum
production, and there is a need for
more to be known about these
pressures.

Performance-Rewards Cyclic
Models

A

I

Effort

I

the reward, and on the value that he

places on the reward if it is received.

These feedbacks are denoted, re-
spectively, by A and B in the above

diagram.

This view suggests that 'rewards'
are more important in securing high
work performance than it has been
fashionable for personnel manage-
ment to admit in recent years, but
only if there is a direct link between
the value of the reward and the level
of work performance attained, and
only if the rewards for a given
performance are perceived to be
equitable. There is no suggestion
whatsoever, in this view, that a
general increase in reward (such as
an overall rise in wages or an
improvement in off-the-job benefits)
will result in higher productivity.

The research findingsS-l0 tend to
support the contention that satisfac-

tion follows work performance ap-
propriately rewarded (high per-

formers rewarded, low performers

not rewarded).

Satisfaction

There is growing support for the
view that an important variable
intervening between work perform-
ance and job satisfaction is the one
that describes the 'reward' the
worker receives for his participation
in the work. The term 'reward' is
used in its widest sense, including not
only financial incentives in the form
of wages, bonuses, and so on, but
also other more psychological
rewards such as feelings of security,
self-esteem, belonging, and participa-
tion.

This point of view has been ably
presented by Lawler and Porter 5-7.
They have suggested that work
performance depends on the exertion
of effort and results in certain
rewards for the worker. The amount
of effort that the worker is prepared
to exert depends on his estimation
of the likelihood that he will receive

B

OTHER HUMAN FACTORS
AND WORK PERFORMANCE

Consideration of the research evi-
dencell leads inevitably to the
conclusion that, if the focus of
importance is work performance,
then job satisfaction is not a deter-
mining factor but is more in the
nature of a necessary by-product. It
must be remembered, however, that
research has shown a direct relation-
ship between job satisfaction and
job tenure (turnover)-or, in other
words, that job satisfaction is im-
portant for reasons other than as a
means for achieving a high level of
work performance.

Although research has not system-
atically examined the role of human
factors other than 'job satisfaction',
some investigators have suggested
the type of factors that may need
to be taken into account. Two of
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these observations appear to be
particularly appropriate to the
mining situation. They align closely
with research findings in mining and
with the suggestions in which this
paper culminates.

If one reflects on the kinds of condi-
tions necessary for productive work, it
becomes quite clear that motivation is
only one of them. Clearly, when work-
ing conditions, the quality of leadership,
the suitability of supplies and equip-
ment, the efficiency of scheduling and
coordinating procedures, or the abilities
of the members of the work force are
found deficient, highly motivated be-
haviour may have either little effect on
productivity or even possibly the effect
of causing frustration which interferes
with productivity'2 (p. 375).

There may be obstacles beyond the
subordinate's control that interfere
with his performance - such as lack
of time, or conflicting demands on the
subordinate's time, inadequate work
facilities, restrictive policies or 'right
ways of doing it' that inhibit perform-
ance, lack of authority, insufficient
information about other activities that
affect the job, and lack of cooperation
from others with whom he must work
. . . the operation of group goals and
norms that run counter to organiza-
tional objectives." (p. 36).

A fair amount of evidence has
already accumulated, and is con-
tinuing to accumulate, to support the
view that, at present, a considerable
variety of essentially 'human' fac-
tors, quite apart from job attitudes
and job satisfaction, play an import-
ant role in limiting productivity in
mining. These findings have been
described in detail elsewhere, but
the following brief summary is
intended to bring them into the
context of the present discussion.

(a) For more than twenty years,
labour entering mining has been
classified for different types of work
on the basis of their intellectual
abilities. The Classification Test Bat-
tery (C.T.B.) is currently used for
this purpose. These tests have been
validated13 against a training criter-
ion; that is, the use of the test
battery can be accepted as predicting
with good precision the success that
men will make of their subsequent
training. Men who score high in the
tests do well in training.

Unfortunately, because of the
lack of suitable criteria for the
assessment of an individual's contri-
bution in most underground tasks,
the relationship between test scores
and work performance has not been
well established. The assumption is
usually made that training courses
are effective, in that the men acquire
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during training, all the skills neces,
sary for the tasks they will perform-
This assumption has, surprisingly.
not been tested thoroughly, and this
appears to be one of the major
'unknowns' relating to human fac-
tors in work productivity, particu-
larly for supervisory jobs such as
team leaders.

(b) In several surveys, mine-
workers have been asked in various
ways to identify the factors that
they have found to be unfavourable
in mining and that were a source of
dissatisfaction. Although these sur-
veys were not aimed at a study of
work performance, one item that has
emerged14 from among team leaders
has been 'lack of materials'. The
men have pointed out that, without
the necessary materials, they could
not achieve what was expected of
them.

(c) A similar view has been ex-
pressed by shift bosses15. They have
claimed that, unless they were given
more direct control of the supply of
materials to their sections, their
forward planning could not be
effective, and that lack of materials
was the most important problem
with which they were faced.

(d) From a study16 of locomotive-
type accidents underground, it was
concluded that, in general, they
could not always be attributed to
inadequacies on the part of the
drivers, but were often closely
related to organizational considera-
tions. For example, it was suggested
that pressure from supervisors for
higher production resulted in mal-
practices that caused accidents, and
hence interference with work per-
formance.

(e) Men in mining continue to
claim that their abilities are not
being fully utilized. They say that
the way mining is organized and
managed does not provide sufficient
opportunity for the individual to
accomplish as much as he feels
capable of doing. Young men in
particular, be they learner officials17,
shift bosses18, or graduate mining
engineers19, are critical about the
way in which their capabilities are
utilized. The problem seems to be
particularly serious among better-
educated, ambitious young men.

(f) Personnel in mining are ex-
tremely mobile. The migrant nature
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of the supply of mineworkers results
in a turnover of about 100 per cent
per annum. In addition, there is
considerable movement of men with-
in mines and, in the case of miners,
officials, and managers, between
mines. Much of this movement is
beyond the control of the men
concerned, but the serious impact
that it has on productivity has been
well demonstrated 2°. For example,
it was shown in one experiment that
the productivity of stoping teams
increased by as much as 20 per cent
when the composition of the teams
was kept constant. It has been
suggested that optimum product-
ivity cannot be attained without
team effort, and that the consider-
able movement of men in mining
interferes with the development of
highly effective work teams.

(g) The quality of the supervision
has also been shown to be important
in determining the work performance
of a production team21,22. By 'quality
of supervision' is implied the compet-
ence with which supervisors carry
out their functions, and this matter
is clearly but one aspect of the
broader concept of competence. No
worker can work with highest pro-
ductivity if he is not competent,
even if all the other relevant factors
are favourable for high production.

(h) Consequent upon the multi-
national nature of the labour force
in mining, there are major differences

_Increasing
pressure

x

-

between workers 'in language, cul-
ture, and possibly also work outlook
and aspirations for the future. These
differences may be sufficiently great
to influence the work performance
of work teams composed of men of
different ethnic origins. Although
there has been insufficient research
to identify the relevant factors and
to explain how they interact, at
least one investigation22 has shown
that the ethnic composition of work
teams is not irrelevant as far as
productivity is concerned. Work
teams essentially of the same ethnic
origin (Malawian in this case) pro-
duced at a level that was more than
10 per cent higher than teams in
which there was not one predominant
ethnic group.

HIGHER PRODUCTIVITY
THROUGH ATTENTION TO

HUMAN FACTORS
The considerable amount of re-

search evidence reviewed above
shows clearly that a significant
improvement in productivity in
mining is unlikely to be achieved if
one or other of the many human
factors involved is attended to
separately and in ad hoc fashion. In
particular, there is little likelihood
that higher productivity will follow
on measures that may improve job
satisfaction.

What is needed is for management
to review systematically the status
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Fig. 2- The 'core' of work performance
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of all the relevant factors on their
mines, followed by suitable improve-
ments so that the optimum relation-
ship between them is attained. It is
suggested that, for this purpose, the
diverse matters referred to above
may be sufficiently well-ordered for
practical purposes if they are
grouped into the simple cycle shown
in Fig. 2. The acronym CORE is well
suited to this model as the four
components represent the core of the
matter of human work performance.

Competence
The first consideration refers to

the competence of the men. No
matter how favourable other condi-
tions may be, an incompetent em-
ployee cannot be a top performer.
The concept of competence covers two
main areas, namely (i) the selection
of men for, and the placement of men
in, jobs in which full use can be made
of their abilities, and (ii) the proper
training of the men to carry out
these jobs.

Selection and placement proced-
ures that are based on sound
psychometric principles have been
in use in the mining industry for
many years. Training programmes
for mineworkers have also been
administered as routine for many
years. Usually, courses are kept
short, and the content is limited to
what is considered the minimum
necessary for the men to attain a
satisfactory level of performance on
the jobs that they will perform
during their current contracts. In
this way, training costs are kept to a
minimum. There is an understand-
able reluctance for mines to invest
in higher levels of training in view
of the migrant nature of the labour
supply and the lack of assurance that
men will return to the mines on
which they were trained.

As already mentioned, the prob-
lem of determining the validity or
effectiveness of training programmes
follows on the difficulty of establish-
ing suitable criteria against which to
judge the training. What seems to be
needed is the development of reliable
and valid 'competence' tests for key
categories of jobs (such as team
leaders) and the adjustment of
training programmes to ensure that
trainees attain a sufficiently high
standard on these tests. Meanwhile,
mine managements should review

their training programmes very
critically. Are job descriptions suffi-
ciently comprehensive and up-to-
date? Are the methods used during
training up-to-date and effective-
to what extent has training lost its
impact through years of routine
administration? What is the level of
the passing-out tests-how well do
they reflect the ability of the men to
do what is expected of them when
they are placed on the job?

Opportunity (or Organization)
Given competent men, it is neces-

sary to ensure that the circumstances
in which they are placed are such as
to permit them to function effectively.
They must have the opportunity to
accomplish what is expected of them,
and this is largely a matter of job
organization. This important area is
largely a matter of management and
responsibility, for it does not rest
with the individual members of
work teams. Team composition and
complement, the extent to which
teams are kept stable, the planning
of the work, the specification of
systematic and workable work
methods, the availability of suffi-
cient and proper materials, and the
pressure for production are all
relevant considerations in this area.
Major improvements in productivity
can be expected to result from more
careful and detailed attention to
these matters.

Recognition (or Rewards)
Through the years, difficulties

have been experienced in providing
effective pay incentive for mine-
workers. These have included the
establishment of suitable criteria
against which to judge individual
contributions fairly, the determina-
tion of equitable payment rates, and
the devising of schemes that are
simple to administer and that are
easily understood by the men they
affect. As a result, there are possibly
more arguments against than for the
use of pay incentives.

However, it must be remembered
that, although pay is of major
importance to the mineworker, it
is not the only reward that he
receives for participating in mining
activities. Other rewards include
personal recognition from super-
visors for work well done, oppor-
tunity for promotion and for en-
riched jobs, association with high-
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status highly productive teams, and
so on.

The important point as far as
productivity is concerned is that,
whatever the form of the rewards
given to the individual worker, they
should be directly proportional to
his personal contribution and must
be seen to be so by the men con-
cerned. If rewards are to contribute
towards a drive for higher product-
ivity, means must be found for
satisfying these conditions. At the
same time, it must be accepted that
differential reward schemes may
lead to an increase in dissatisfaction
among the less-productive workers-
on an undifferentiated basis their
rewards would equal those of the
high producers.

In view of the difficulties inherent
in incentive pay schemes in mining,
it is likely that the most effective
reward scheme would be one that
recognizes the high work performer
by advancing him rapidly to more
demanding, and higher-paying, jobs.

Expectations (or Enrichment)
The first three components,

namely competence, opportunity,
and rewards are matters that, if
attended to, have the potential to
result in an immediate improvement
in productivity. However, there is a
need, not for one single improvement
in productivity, but for a continuing
improvement over a long period of
time. How then, having ensured that
the men are competent, that they
have the opportunity to work, and
that their rewards are such as to
encourage high performance, can
yet higher levels of productivity
be achieved? This is a longer-term
problem and can be solved only by
increasing still further the use being
made ofthe abilities of the men in the
labour force as time passes. Men who
progress well through their high
productivity can be expected to have
even higher expectations for the
future. These expectations can be
met, to the advantage of both the
worker and the mine, by ensuring
that there is provision for men to
progress to more rewarding work.
This implies that there will be a
need for them to learn new tasks and
acquire new skills, which in turn
requires the raising further of their
competence and hence leads back
into the first component of the
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four-point cycle.
Higher productivity, within any

given system of mining, can be
attained if attention is paid to these
matters.
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INTRODUCTION
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management performance. In view
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factors were, however, taken into
consideration in the design of the
cyclic mining operation in an effort
to achieve greater productivity.

BACKGROUND TO THE
EXPERIMENT

Towards the latter part of 1969,
investigations were started on
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establishing the reasons for poor
performances in stoping contracts.
Underground investigations by
senior personnel revealed the follow-
mg.
(a) The stope work was being

directed by the contractor, who,
although highly skilled in the
technicalities of stoping, had
only a limited knowledge of
how to organize the workers
under his control.

(b) In general, the shift-boss was no
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tractor in organizational matters
and, as a result, did not interfere
with the contractor's inefficient
organization.
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(c) A slightly chaotic state of affairs
existed in the stopes. An ex-
amination of stope sheets
showed that some faces were
being blasted only three times
per month, resulting in an
eight-day working cycle of
0 per a t ion s. Investigations
underground indicated that the
cleaning operation was not in
phase with the drilling opera-
tion. Machines continued to
drill in a less and less efficient
manner.

It appeared that senior manage-
ment were at fault in that they had
failed to clearly define and lay down
what work was to be done and how
it was to be done. It was decided to
design a stoping operation in which
a known amount of effective work
would be performed daily. This work
would have to be conducted in an
orderly fashion by a trained labour
force whose strength would be
dictated by accepted work perform-
ance norms and the planned pro-
duction objective.
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