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This paper concerns some broad aspects of ouality control with emchasis
on the .psychnlogical or human behivior factors which atfect quality.

The effect of human behavior on uality contrel has in miny cases been
handed down through accested drctums rather than estahlished facts. In ad-
dition, the whole subinct of nuatity controi and its measured results is
not a tinite one as era, for exan le, nroductian control and industrial en-
gineering. We rust recognize, as vell, that in considaring huinan behavior
as it affects aquality contral ¢» a .orld-wide Dasis, ve must tak2 into
account culturai differendes and varying levels of industriatization. It
is important to recognize that tnere is usualiy more then ore way to achieve
the desired cuality control resylts. Therefors, this paper i not a "how
to" manuai, but rather a orssentation nf the various ispects of human be-
havor and their relation to cuality central,

Pre-iminerce of tne Yumyn Factor 'n Quaiscs Control

As automation increases, the =.man tacter, rather than becomino less im-

portant, is actually more imeortant. Phyiical environmant, informatien about
the task, ond the employee's identitiration witn the j0als of ‘he oryanization
will be predominant in the numan factor.

Too otften maragement uses the excuse that human verformasce problems
related to cuality contrel arise from insufficient roiivation on the part
of the employce, without Tocking more deeply at the basic causes and possible
cures.

Lasting changes can be effected by changes in the job itself, by tecb-

nological change, and by adequate traininj.
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Communication of definite auality standards, prooer erployee selection

and training, with adequate fcilow-up and fmstructisn on ot performance

. contro! problams

-

are a prereouisite. Trackirg down the causes cf quaiit
must be done s stematically.

Account rust 2!so he taken of the emgloyae's ability, sensery parcep-
tion, agility, and motivaticn. We nust structure Jobs to take these skills
into accnunt so as to achieve the excacted quality evd res.it.

Tne role of supervision iz all-imoortant ir its effecs on human be-
havor.

Experience, hownver, 1§ less important thar is usually considered
because in most cases, to say that an individual has 20 years exoerience
really means that he hes, say, one yaar's exoerience ruitipiied 2C times.

Motivating for Guality

From a psychoicgical aspect, a way step in considering auality control
must be identificaticn of needs. juch thinas as direction of organization
resources and their cormitment, analysis of nauality cortrol tasks relating
to human relationsnig: aid setting nf gnocific auatity controd goais are of
utmost impcrtance as far as the individual emplovee 15 cencerred.

Employees have the desire to Tsarn and particinite, and are parzcared
to build on present skills. lManagerent rust inforr tre enployee about his
progress.

There is much published material on motivatien., but very little on
what steps are necessary to irorove rotivation. We must exarmine the job
and assign respuncibilities fairly. 1t is a fact that where the supervisor

does an effective job of supervising, re also achieves a nigh level of mo-

tivation amorg his subordinates.




We must give the employee a sense of responsibility, a sense of

schievement, and a means to challenge himself to improve performance,
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PSYCHOLOG2 CAL CONSIDERATIONS FOR AN EFFECTIVE
QUALITY CONTROL PROGRAM

I would 1ike to set the framevork of this paper by considering those

aspects of auality contral which dppear to me to be most fundamental to

the hroad apnlicatiun of quality control, and also to cur specific discus-

14

sfor of the psychelogical or, as I would prefer to call them, the human

behavior factors which play 2 role in controlling quality.

At the ovtset, I weuld like to say that the quality control function
has more than its share of dictums which hive come to he accepted (all too
frequently) a: proven, and are too seldom scrutinized from 2 "real life"
standpoint. A1l too often, the auality contrel dedartment tends to mush-
room to the noint where it almost becomes an ¢nd to itself -- rather than
being recoqnized as a means te that end, namely, the manufacture of prod-
ucts of acceptabic orescribed quality level. Further on in this pDaper we
will address ourseives to some of these teo riadily accented dictums, many

of which are very closely related to human cesavior patterns, both of

"blue collar” emplovees and of supervision,

Secondly, we must never lose sight of the fact that quality control,

effective or otherwise, has some very tengible resuits in terms of product

Quality. However, although its effects are tangible, tne quality contro)
function tends to operate in 4 less easily recognized and weasured frame-
work than, say, oproduction control. We can e2asily get a better aporecia-

tion of this by merely consicering the difference which e recognize in
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our use of language when we differentiate between "quantitative” versus
"cualitative" characteristics of any given product or process. We can
‘1lustrate this sinply by considering how it i5 relatively more difficult

t¢ grade a piece of fabric as first or <econd ayality, than to determine the
‘fficiency at which it was prosuced. This is aspecially true in cases where
vhe quality is marginal. As a resuit of this, and rigntiy so, the practice

of quality is cpen to mary more different apnroaches thon other functions,
Thirdly, since ve are here under the §ood auspices of UNIDO, tet us address
ourselves specificaily to the cuality vontrei aspect as it relates to industry

in developing countries.

[t seems to me that one of the pitfalis into which it fs all tc easy to
stumble is that of assuming that the same methcds and approachas to quality
control which work in industriaiiced countries, can -- or even should -- be
equally applicabie to developing ar~as. Understanging this gifferentiation,
it 1s especially significant when we are taiking of such aspects of human
behavior as are related to training and supervisory stylen. We have 10 rec-
ngnize at all times not only differences which are due to different levels of

industrializetion, but also differences due to cdltural circumstances,

The fourth point which has to be recognized is that in the case of quality
control, more than in other tunctions or devartmentis, there 15 usually rore
than one way to acnieve the desired results. Unlike the other more definahle
Functions or disciplines {such das costing or industrial engineering), the
practitioner of quality control has alternate avenuns at nis disposal, and

what makes quality control so fascinating lant also frustrating), is thet

after we have installed all our lesting procedures sid sampiing plans and
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process checks, it 1s usually the human element which plays the major role
in determining product quality. This is why the behavioral aspects of

quality control are of ten the rost significant ones.

Recognizing the abcve framework for this subject, | would make the
point that this paper is not intended to be a "how to" manual. To try and
prepare it in such a fashion would be to misrepresent the basis of human
behavior as it relates to the quality control tanction. Rather, it is in-
tended to pres ent a rumter of different tacets which reiate to the psycho-
logical asr~ct of achieving roquired Guality levels. The practit:oner of
quality control, in going through the various points raised, must question
himself on how they wi 1l affect his own quality control activities in the

textile mill,

The Pre-Eminence of the Human Factor

As the textile industry becomes more capital intensive, and as equipment
becomes more sophisticat2d and tends to greater automation, there is a danger
that we may begin tu <ccnsider the human component as a less and less important

factor. In fact, notning conld be more dangerous.

No matter how sophisticated our equipment and process controls may become, ‘
the most critical ccnsideration in attaining and maintaining quality objectives
remains the people component. It is the decisions of individuals and their
rcactions to given situat,ons thiat will determine process and product auality,
rather than the macninery ani rrocess and control instruments per se. People
will still play the major role. People must select the raw materials; they
rmst decide the proces s flows; they must assemble, inspect, package and ser-

vice the products.
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Our view of the people factor in quality control must therefore be
broader than simply the process operator or machine tender. More than any
other function, quality control encompasses a broad spectrum of responsibil-
ities at all Tevels in the textile mill. It is not simply the weaver or the
spinner who can cause off-standard quality, but rather the decisions made
by all levels ot the nrganiza. on which can and do play a major role all the
way from the attitude toward quality of the president or the managing directeor,
through the quality control supervisor's relationships with production manage-
mant, down to the floor sweeper's conscientiousness {or lack of it) in ensur-
ing a working area that is reqularly cleared of threed waste. It ig worth
noting, to take 4 specific example and, for urqument's sake, sugjest that 2
traveling suction cleaner car do much of the "sweeping”, we must not forget
that somebody still has to make sure that the suecpers function effectively.
Fram a quality aspect, 1l we are doing is simply placing the responsibility
at a different operator level. Now, instead of the sweeper, it is the second

Fand or the foreman who has the prime responsibility for ensuring, in this

case, quality floor cleaning.

Whatever the task, therefore, it is always subject in a greater or lesser
degree, to various typen or human error. In the context of employee behavior
patterns, the guality contro. practitioner must be alert to the manner i1
which behavior affects the quality of people's work, and what can be done to

change their behavio~ patterns so as to minimize or eliminate the chance of

human error.

Obviously, it is this which will inherently result in improving and mair-

taining auality levels.
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To examine this from another viewpoint, it is true to say that the qual-
1tay of human performance -- whether it be in terms of quantity of output, or
cost, or product quality -- is determined by individual characteristics such
as physical enviromment, information on the taks vhich i< provided to the
employee, and the degre: to which the «mnloyen identifies with the goals of

his organization. All of these charactieristics, individually and in combin-

ation, will determine how well people perform.

A Major Management Misconception

[ would now like to address myself to one of the subjects which is too
often, unfortunately, taken as one of the "self evident truths" and which is

often used as the basis for excuses by management to explain why quality of

process or product is not up to what it should be. | am referring here to
what I believe is onc of the major manageinent misconceptions prevalent in
industry today, namely, the belief that mest humar performance problems
relating to quality can be cured first and foremost by improved motivation.
This is especially true in the cuse of guality, precisely because it is rel-
atively intangible, and because off-quality often results from relatively
minor human performance lapses, such as failure to clean a machine resulting

in fly or dirt, or forgetting to check a particular adjustment or machine

setting on, for example, a Toom. Since most reward systems are tied in to
output or attendance, it is much easier tn relate them to reward through com-
pensation. In the case of quality, we too easily assume that people make
poor quality "because they don't try hard enough", or are not "properly
motivated". Perhaps the employees' efforts are motivated too much in another

direction at the expense of quality.
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So often we hear the plantive cry, "If only people would just try harder".
One of the reasons why this approach is so plausible and has so many disciples
is that very often "incpirational” type programs or drives, or prize programs
are tried and do result in improvad quality. Unhappily, such programs have
results which are fleetina. Ary cheages preduced by crash programs to im-
prove attitudes and wotivetion ..nd to se 1imited und transitory. It is being
recognized to a yreater extent that even those programs which are intended at
more basic changes in human performance through better erployee screeing and
selection and training programs, often fail to have the desired impact which

was originally expected.

However, we can obtain more permanent imorovements in quality performance
by developing and evaluating new equipment, materials, techniques and operator
aids. It is therefore essential for maragement to recognize that the potential
for improving qualityv through changes in the job itself and its over-all (and
quality control) enviroiment is more meaningful and lasting than clianges which
result from strict motivelional proorams. Recognizing this puts the responsib-
ility more sauarely where it belongs, that is, on the shoulders of management

or direction of the comuany to ensure adequate training, a proper environment

and technclogical advanc:.

The Need for Definite Quality Standards

One of the prooiems related to quality is confusion, especially on the
rart of process operators, as to exactly what constitutes acceptable or unac-
ceptable quality. MWhile some off-standard quality is cbvious, mostly it is

in the marainal areas where individual judguents moy differ. This points out

the absclute need for quality standards to be as clearly defined as possible.
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Communication is the key to this, and it must be backed up by a supporting

policy from top maragement. Also, let us not forget that in most cases

off-quality usuaily occurs at the process which is under the control of the
machine operator. Nething is more demoralizing to the employee than to

recognize that quality lavels are often comprom sed by higher supervision levels,

A Over-all Approach to Inj tiatirg Quality Control

The over-all approach to auality control from a human behavior stand-

reint must be built on the following foundation.

1. Empioyee Selection.  The selection of top personnel is an important

phasa of this proaram. By a series of tests for a particular job, the indiv-

idual's potential after training can be measured, since the tests are unbiased
and factual. Wha' cannot be determined through tests is the drive or ambition
of & person. That must be determined in a versonal interview. His ability

to do a jub, however, can be established by testing.

2. JIraining. The training program should ve set up at each plant.

Every new eaployee should he entered in tha training program from the VErYy
first day and make to fecl part of the compary and responsible tor a particular
Job. Training sanuid hegir with i plant orientation tour in order to acquaint
the new emplovee with hat is being done <nd what the final product is. Em-
nhasis should Le placed on correct vwork methods o promcte auality, rather
Lhan on speed or Juantity, since once the emplovee knows what is expected,
13 shown how to perform his task, and i1s able to communicate with his super-

visor, quality and auantity will foliow.
Records of the eployse's daily progress should be kept and reviewed with

him once a week, pointing out his strengths and weaknesses. The training pro-

gram should include:




+ WOrk methods

. knowledge of work stations

quality

. housekeeping
. safety
. plant requiations
. work schedules.
Continued attention should be paid to the new employce even after the

tratning program has Heen corpleted.  Proper training and continued supervision

will result in -
. reduced labor turngver

. reduced absenteeisny

. better employee morale
. increased vroduction
. improved quality,
3. Job Performancn. FArter the eriployee has been trained, quality can
be built into the product by instruction in -
. HWhat - explaining -hat he was tg do as well as the succeeding pro-
cesses which will be performed after Mis, in order to give the eniployee a
feeling of participation in the Final vroduct,
. How - explainiig the beqt way to accomplish his job.
* Why - there may be reasons “or serformng a task in a certain way,
Once the emnloyee krows what . why and how, doubt and confusion are eliminated
and he can perform nis job with confidance and pride in hig work .
These three steps lead to mutual communication between em

ployee and

supervisor, enabling the Supervisor to motivate the entloyee toward the

proper performance of his job and meninghim feel a significant part of the

entire operation.
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Work records and control charts should he maintained and management |
and employee kept informed. These, however, should never be used as a club

against the employee, If quality falls below standards, the supervisor

should ask himse]f these cuestions:
. Were the croper tools availabie?
. Were instructiong correct?

. Was the erployee traised properly? 1f so, have the inethods been changed?

. Was the prodict correct when it reached the work station?
. Was the Planning adeguate?
. Is the employee motivated by
. top management
. middle management
. supervisor?
These matters should be discussed with the individual, who knows more about
the product he is handling than anyone else.
Problems can be solvad through a systematic approach, in the following
manner:
. Identify the problem
. Pinpoint its cause
. Determine the solution
. Take the necessary action )

. Follow up to see thet it is being carried out.

Human Behavior in Qualit. Contral

The quality control practitioner must be aware of and take into account

the following related factors:
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. What are the characteristics of the individual worker in terms of
ability, sensory perception, agility and motivation?

. What is the quality perforiance level wiicn should be specified (are
the standard: esiistic)”

. Does the worker nave the right equipment and tools to do the job?

Qoes he have sutficient Tightine, encuah snace? If any of these are
deficient, what is fhe resuitioa impaci on cuaiity? The impact of these
on operatcr behavior cust Lo recoynized.

- What is the consequence of off-ctandirg quality? 1s it nighly evident?
The significance of this 45 thaet in some insiances. if the “Fault" is
highly visinle Lut easily corrzcton, it may not be worthukiie to make
the effert to eliminate it aven 7 its ccr.equences are relatively
serious. In yeneral. we ask ourselves, how is the corrective action
related to the defect in quaiity?

From a quality control viewpcint,the cuality control organization must

ensure that:

. The jobs are so structured thai the skills required for acceptable
quality perfermarce coincide with the aclual skille of amrployecs,

. Auxiliary aids such as toole and natructicn sheeis are available to
enhanice the shillc of i pervornel involved in auaiity control itself.

. The right information and standirds a-e availaebia to control and increase
quality performance.

Selectiin of suitable quality control department personrel, and the
development of an avareness of auality is essential.

Relative to this lus® point, the offect of 3 management philosophy which s

committed to quality cannot be cveremphasized.




The Role of Supervision

While top management must establish an atmosphere of quality awareness,
and vhile it is the oneraters who have the prime and immediate contact with
the process and its auality performance, il is the supervisors at the first
and second lcvel who are the men on the firing lTine. In looking at the psycho-
logical aspect of guality controt, e must never forget that it is this level

&
Lo

of supervision which has the rospansibility for ensuring quality production at

cach process. It i5 this level which has to :ee to the inplegentation of nec-

essary changes. Therefore the supervisor finds nirself as the man in the middle.

A1l this is easier said than done. We have seen the tendency to over-
rely on motivation as an end to itself. Many supervisors have taken concen-
trated courses on how to be better supervisors and how to communicate with
employees, etc., etc., only to tfind themselves confused to the point where
orie supervisor who returned from crie such course in “Supervision for Foremen"
stated: "If [ believe what I've just been listening to for a week, I get the
impression that my vole as a supervisor is to make my department people happy".
While in no wey minimizing the iuportance of foreren knowing how to communi-
cate with their subordinates, tne important point for us to grasp seems to
be that'the role of the supervisor is neither to make nis peaple happy nor, at
the other extreme, to coerce them to results. Howaver, to put it simply, the
key role of superviscrs is to work throurh peopie tovards_company goals and

objectives

dhite thig is true for supervision in geneval, it is especially
SO where the supervisors are invelved in quality centrol aspacts. This is
because cuality is essentially a staff function, and in addition to pressures
from above and below, gquality control sunervisors are also subjected to in-

fluences from their counterparts in production and engineering functions.
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In performing his role of working through neople to achieve quality

objectives, the guality control practiticner's most iwportent resource must

be his skill in handling poopie. Any quality control system ceases to func-
tion without human skilis. Taking this one step further, we must recognize
that people are not born with the skills and knowledae required for quality
control. The question which must then be asted in ach instance is how these

can be developed, and how much effort this learning of skills requires,

When we consider the line or departmen! sunervisor's roie in quality
control (as cpposed to the quality centrol departsent personnel themselves),
it is important to recognize the difference between individual supervisors in
the emphasis thiey place on various parts of the job. Some emphasize decision
making. others planning, cthers coruniceting and developing subordinates.

In terms of McGreqor's clessic differentialion betwesn the Theory X and
*
Theory Y(si)‘yle of leadership, what style is the most effective? 1 will touch

upon this point briefly later.

The Role of Experience

From a quality control aspect, is it true to say that the more experienced
employees produce better quality? In general, alas, the answer must be no. To
the extent thot operator.' skills ape adeauately tauaht, experience bacomes less
and less of a factor ir ensuring quality. Severel experimants have demonstrated
that all too often when we talk of an individugl with 20 years' experience, we
are really considering axperience of, say, one year multinlied 20 times over.
The further auay we orogress from a craft approach, the less experience be-

comes a factur.

*See Douglas rcuregor: ine Human Side of Tnierprise”, "hraw RiTT Took Co., 1960
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In this connection, it is again essential to recognize that the develop-
ment of skiils and knowledge is an intermediate step tewards an ultimate goal
of improving quality performance. We must not fall into the trap of treating
experience as an end to he Sought, Lut we must rather recognize its true role
in the acquisition of skills or knowledge, which in themselves are oniy means
to the end objecLive of specified cuality Tevels. If skills, knowledge and
experience are treated as end products learning tends to become inefficient
because we start to place stress nn develoning skills which are not required
for job performance. (In the case of develoning countries, it seems to be
especially important for management to have their pricrities in these areas
clearly defined. Othervise, quality related programs mushroom completely

out of hand to no good purnose.)

~Identifying the Needs of Quality Control

From a psychological aspect, a key step in considering auality control
must be the identification of needs. Specifically, the individual charged
with supervising the quality control function —ust have answers to what prod-
uct or process aspects of ouality must be consicered. KWho is to do this,

and how? What skills are essential, and how can learring e made more efficiont?

There are no pat ansuers which can be given, but the following quidelines
are suggested as a practical aid to establishing and directing a quality con-

trol function from a human behavior standpoint.

. It is essential to ensure that the resources of the organization are
allocated to the auality control effort. Unless management makes a cori-
mitment to allocate these resources, the program will flounder.

. Secondly, the needs for quality control in the various departments must




be clearly recognized. Nothing is more frustrating to all involved

than to have quaiity control personnel nutting their effort into

A

areas :iich other line persornel do not consider refevant or feasible. g

In the 1ung run this will undermine tne quality control department's

“credibility",

Thirdiv, and releted tn the last point, the tasks of quality rontrol
must be analyzed in terms of details and responsibilities. This often
helps to focus on the human relationsnips between cuality control and
other functicns,

Fourtalyv, the quality ceontrol department must be willing to be measured
in terms of 1ts achievements in meeting its qoals in performance,

From a motivatina asnect, it is highly desivable to set specific per-
formance objectives in quality control. These may range from such
goals as "to install a quality centrol program for a specific depart-
ment by a certain date”, to "reducing the incidence of slubs from X

to Y', or "improving varn evenness from A% CV to BY CV"., The important
thing ¢ for quality control to police its own performance against pre-

scribed obiectives.

In terms of tho skills and knowledge aspect, the key man in the quality

controi area wust ensure that in imparting the skills necessary for qualfity,

the toillowing key factore are present,

A. The employee wust nave the desire to learn, i

B. The enplovea must be canable of building on his present Tevel of

(%]

skills or knowledge or ability.

. The employee must participate in the learning process to the greatest e

extent possible.
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0. The employee must receive ferdback on how well he is learning -

and later on -- how well he is meeting quality criteria.

Motivating for Quality

There is no shortage of published material on the subject of motivation.
(A suggested bitliography is apoended, ) Urfortunately, vhat has not been
adequately recognized and Prepared s the topic which examines the stens nec-
essary to imorove motivation. It iq this last point which is the most critical
to quality control and othor sudervisory perscnnel. (st of the literature
on the subject seems to ba written by industrial psycholonists for other indus-
trial psychologists, rather than for the harried first line supervisor, who
must in the final analysis bear the prime resporisibility for motivating his
employees. Too often, the first level supervisor with the best intenticns in
the world is confused in deciding what specific steps he should take to motivate
his subordinates to botter quality. He is uncertain whether he should change
the job, or nis people, or is he himself the chief cause of their difficuities?
Should he leave more decisions to then? Or should he reet with them nore often?

How often should he reprimand them, and so on, and so on.

In answer to these points, the following quidelines are offered.

. The most practical aporoach and the one with the most realistic and per-
manent results is to examine the job itself and examine whether, in fact,
a change in the job itself could resolve the quality problems. This
should always be the first step, and is especially valuable whe, the
quality problems are related to factors or: which operators or employees
have a "monitoring” rather than a "causative" effect. For cxample, how

often haven't we all come across the situation where the weaver is held
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’hlve relied too much on the industrial engineering aspects without due regard
for considerations relating to human behavior. For example, we have instituted
Programs to anilyze jobs into fine elerents and identifiable motions; we have
trained pecple in these minute and standardized seqments: and then we have
urged, wheedled cr cajoled them o perfe m harder. Failiny the above, we have
transferred them, fired them, or put vn with Poor quality performance from

them,

In the final analysis, I believe that We can summarize by saying that

the basic direction to imoroved motivation must Tie in giving the employee

a sense of responsibility. in providing the operator g sense cf achievement,

and lastly, by giving him the means to challenge himself to improve perfor-

mance.
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